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TUMORS. 

By  FREDERIC  S.   DENNIS,   M.  D. 


The  word  "  tumor  "  has  been  used  for  many  years  in  a  most  indis- 
criminate sense.  Recently  the  attempt  has  been  made  to  restrict  the  use 
of  the  term  to  a  limited  and  peculiar  kind  of  pathological  growth.  This 
change  has  been  made  possible  by  the  increase  of  knowledge  in  histology 
and  bacteriology,  and  also  by  advances  in  the  science  of  embryology.  At 
the  present  time  the  modern  surgeon  eliminates  from  the  category  of 
tumors  many  different  varieties  of  neoplasms  which  were  formerly  con- 
sidered in  this  class.  Among  the  so-called  neoplasms  that  have  been 
thus  eliminated  may  be  mentioned  all  the  infections,  such  as  granuloma, 
tubercle,  leprosy,  gumma,  glanders,  actinomycosis,  and  cysts.  It  is  evi- 
dent, with  these  exclusions,  that  the  word  "  tumor  "  is  applied  only  to  a 
select  group  of  neoplasms. 

A  tumor  has  been  defined  as  "  a  circumscribed  new  formation,"  but 
it  contains  no  structural  elements  Mdiich  are  not  found  normally  in  the 
body.  A  tumor  is  the  result  of  tissue-proliferation  derived  from  one  or 
more  of  the  blastodermic  layers  of  the  foetus.  Liicke  has  defined  a 
tumor  as  an  "  increase  of  volume  by  the  production  of  new  tissue  with- 
out any  corresponding  physiological  function."  Hypertrophies  are  due 
to  local  changes  in  the  nutrition  of  the  tissue  or  organ,  and  have  a  tend- 
ency to  become  checked  with  a  cessation  of  the  action  of  the  exciting 
cause.  Tumors  must  not  be  embraced  in  the  category  of  inflammatory 
new  formations,  which  also  have  a  tendency  to  become  arrested  and  to 
disappear  by  resolution  or  by  suppuration  ;  and,  finally,  tumors  must  not 
be  included  in  the  category  of  cysts  formed  by  extravasation  of  blood 
or  by  the  development  of  fluid  within  a  normal  or  obsolete  duct ;  or, 
again,  by  the  swellings  caused  by  the  displacement  of  some  organ  in  the 
body.  As  a  general  rule,  tumors  are  found  in  parts  where  in  the  foetus 
the  cell-growth  is  complicated,  as  the  junction  of  the  skin,  labial  glands, 
and  mucous  membrane,  a  typical  illustration  of  which  is  seen  in  cancer 
of  the  lip. 

Tumors  are  also  found  in  places  where  there  is  great  physiological 
activity,  as  the  female  breast,  the  testicle,  the  parotid  gland,  and  the 
uterus,  and  in  parts  which  are  subjected  to  unusual  mechanical  irritation, 
as  the  lips,  pylorus,  ileo-csecal  valve,  and  rectum.  Tumors  are  also 
frequently  found  to  afffect  organs  which  are  especially  movable,  as  the 
tongue,  breast,  and  uterus. 

In  1838,  Miiller  announced  as  a  law  that  "the  tissue  of  which  a 
tumor  is  composed  has  its  type  in  the  tissues  of  the  animal  body,  either 
in  the  adult  or  in  the  embryonic  condition." 
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Virchow  demonstrated  that  cells  could  not  grow  de  novo  in  the 
economy  except  according  to  the  laws  which  normally  govern  cell- 
growth  in  the  body.  He  recognized  in  tumor-development  homologous 
and  heterologous  growths ;  that  is,  if  cells  are  found  in  places  where 
they  do  not  physiologically  belong,  as  cartilage-cells  in  the  parotid  gland, 
the  growth  is  heterologous.  If  epithelial  cells  are  found  in  places  in 
which  they  normally  exist,  as  in  epithelioma  of  the  lip,  the  growth  is 
said  to  be  homologous. 

Mitchell  has  pointed  out  the  interesting  clinical  fact  that  "  with  a  few 
exceptions  the  farther  we  proceed  from  the  central  organ  (the  heart)  of 
the  nutriment-distributing  system,  the  more  prone  the  organs  and  viscera 
appear  to  be  to  the  formation  of  tumors."  He  cites  as  examples  the 
great  rarity  of  tumors  primarily  affecting  the  heart,  the  pericardium,  and 
the  lungs,  and  the  frequency  of  tumors  of  the  uterus,  the  mammary 
gland,  and  the  testicles,  to  which  may  be  added  also  the  extremities. 

A  study  of  the  etiology  of  malignant  tumors — or,  in  fact,  of  benign 
tumors — is  fraught  with  great  interest.  For  many  years  the  writer  has 
given  the  closest  clinical  observation  to  an  investigation  into  the  causes 
which  give  rise  to  the  development  of  malignant  tumors.  At  the  present 
time  the  weight  of  opinion  seems  to  be  opposed  to  the  germ  or  parasitic 
origin  of  neoplasms.  Clinical  evidence  seems  to  point  strongly  in  favor 
of  the  view  that  changes  of  an  inflammatory  nature  are  responsible  for 
the  development  of  tumors  in  a  large  majority  of  the  cases. 

From  a  study  of  the  etiology  of  tumors,  as  contained  in  the  histories 
of  the  cases  to  be  presently  narrated,  it  becomes  evident  that  mechanical 
injury  is  associated  with  sarcoma,  notably  of  bone ;  that  peripheral  irri- 
tation is  connected  with  carcinoma ;  and  that  sinus  or  other  irritation  is 
associated  with  epithelioma. 

In  the  cases  to  be  narrated  in  order  to  demonstrate  the  fact  already 
mentioned  in  regard  to  the  etiology  of  tumors,  a  few  only  of  a  large 
number  have  been  selected.  They  have  been  taken  from  the  note-book 
of  the  writer,  who  operated  upon  all  the  cases,  and  who  possesses  a 
written  microscopical  report  of  each  tumor,  as  well  as  the  history  both 
at  the  time  and  since  the  operation.  A  study  of  the  following  concrete 
cases  illustrates  most  forcibly  the  etiology  of  sarcoma  from  mechanical 
injury. 

The  first  patient  was  thrown  from  the  end  of  a  platform  of  a  freight- 
car,  and  was  caught  upon  an  iron  upright,  from  which  he  was  held  sus- 
pended. An  examination  of  the  injured  limb  revealed  the  presence  of  a 
fracture  of  the  lower  end  of  the  femur.  Every  precaution  was  taken  in 
the  treatment  of  the  fracture,  but  it  failed  to  unite  in  the  usual  time. 
From  the  seat  of  the  original  injury  in  nine  months  from  the  time  of  the 
accident  a  subperiosteal  sarcoma  developed. 

In  another  case  the  patient  received  an  injury  to  the  fibula  Avhile 
skating.  In  three  months  from  the  time  of  the  accident  a  round-celled 
sarcoma  developed  at  the  site  of  injury. 

In  still  another  case  the  patient  was  struck  upon  the  tibia,  and  a 
swelling  appeared  at  once.  In  three  months  from  the  time  of  the  acci- 
dent a  central  sarcoma  grew  from  the  site  of  the  swelling. 

In  another  instance  a  school-teacher  sustained  an  injury  by  striking 
his  leg  violently  against  a  school-bench.     A  swelling  appeared  at  once  at 
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the  seat  of  injury,  and  in  less  than  three  months  a  subperiosteal  sarcoma 
developed  at  that  point. 

Again,  a  voung  girl  was  struck  upon  the  tibia  by  a  stone.  A  swell- 
ino-  appeared,  and  within  six  months  a  tumor  developed  from  the  injured 
point.  As  the  diagnosis  was  doubtful,  the  patient  was  placed  under  the 
influence  of  ether  and  a  portion  of  the  suspected  gi'o\\i:h  was  removed, 
Avhich  was  examined  by  Dr.  Dunham  while  the  patient  was  under  the 
auffisthetic.  The  opinion  was  given  that  the  tumor  was  sarcoma.  The 
presumption  of  sarcoma  was  thus  established  as  an  indisputable  fact,  and 
the  limlD  amputated  then  and  there  without  further  delay. 

Still,  aa:ain,  a  girl  received  a  fall  upon  the  back  of  the  head  while 
exercising  upon  roller-skates.  She  struck  upon  the  occipital  bone  and 
a  hematoma  quickly  developed.  In  six  months  following  the  accident  a 
huge  sarcoma  developed  at  the  place  where  the  h^ematoma  was  situated, 
which  caused  total  blindness  and  in  a  short  time  death.  The  autopsy 
showed  a  linear  fracture  of  the  occipital  bone,  at  the  site  of  which  this 
sarcoma  had  developed. 

In  the  last  case  a  young  lady  struck  the  back  of  her  hand  while 
exercising  in  the  gymnasium.  Over  the  site  of  the  injury  a  swelling 
immediatelv  developed,  and  in  a  few  months  a  sarcoma  appeared.  An 
interesting  clinical  fact  in  connection  with  this  case,  as  well  as  in  two 
other  cases  of  sarcoma,  was  the  simultaneous  appearance  of  tubercu- 
lar joint-abscess.  In  this  connection  it  might  be  stated  that  the 
simultaneous  appearance  of  carcinoma  and  tuberculosis  seldom  occurs, 
and  also  that  sarcoma  and  carcinoma  are  rarely  seen  in  the  same 
patient. 

These  cases  of  sarcoma  are  narrated  because  they  have  all  a  clear 
and  unmistakable  history  of  direct  injury  to  the  bone.  In  each  case 
the  original  swelling  was  the  seat  of  the  malignant  tumor,  and  in  all 
cases  but  one  the  sarcoma  appeared  within  six  months  from  the  time  of 
the  receipt  of  the  original  injury.  In  each  case  a  microscopical  examina- 
tion of  the  tumor  was  made  by  an  experienced  microscopist,  and  in  each 
case  the  tumor  has  been  preserved  and  the  subsecpient  history  known. 
The  diagnosis  was  beyond  doubt,  and  the  history  of  injury  was  based 
upon  reliable  authority.  The  interesting  cpiestion  arises  as  to  whether 
there  is  a  direct  relationship  between  the  supposed  cause  and  the  efPect. 
It  is  not  so  difficult  to  understand  that  the  injury  acted  as  a  predisposing 
cause  to  develop  sarcoma  in  each  of  the  individual  cases,  but  it  is  more 
difficult  to  explain  the  cause  of  the  disease  when  it  appears  simultane- 
ously in  different  parts  of  the  same  body. 

In  cases  of  multiple  sarcoma  it  is  a  question  whether  there  is  a  con- 
stitutional cause  which  gives  rise  to  each  individual  growth,  or  whether 
infection  spreads  from  a  primary  local  centre.  Although  the  former 
cannot  be  denied,  clinical  evidence  points  to  the  acceptance  of  the  latter 
view  in  the  majority  of  the  cases.  The  writer  has  seen  sarcomata  develop 
in  different  parts  of  the  same  body  in  a  few  days,  beginning  some  nine 
months  after  an  operation,  at  the  time  of  which  no  disseminated  gro'uiihs 
were  present.  In  this  case  of  sarcoma  of  the  thigh  after  amputation  at 
the  hip-joint  there  was  no  appearance  of  the  disease  for  nine  months. 
The  tumor  then  returned  in  the  forearm  and  rapidly  disseminated,  so 
that  in  twenty-fuur  hours  a  tumor  actually  developed.     There  was  no 
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return  in  the  stump  at  the  hip-joint,  but  in  everv  organ  in  the  body  and 
in  almost  every  individual  bone  sarcoma  was  present. 

If  a  sarcoma  will  grow  in  forty-eight  hours,  is  it  not  more  than  likely 
that  from  a  local  infection  the  multiple  growths  may  derive  their  origin  ? 
Those  cases  of  authentic  history  and  of  positive  diagnosis  reveal  evi- 
dence of  a  very  strong  nature  in  favor  of  the  inflammatory  origin  of 
sarcoma.     The  proof  is  not  so  conclusive  in  regard  to  carcinoma. 

A  study  of  the  following  concrete  cases  illustrates  most  forcibly  the 
etiology  of  carcinoma  from  peripheral  irritation  : 

A  multipara  gave  birth  to  a  living  child  during  the  seventh  month 
of  pregnancy.  The  child  died  and  the  mother's  breasts  were  filled  with 
milk.  The  glands,  however,  very  soon  ceased  to  secrete.  Two  months 
later  a  small  piece  of  skin  became  loose  upon  the  top  of  the  nipple. 
This  scale  of  skin  separated  and  the  surface  underneath  became  irri- 
tated. A  slight  discharge  followed,  accomjDanied  by  a  disagreeable 
itching  sensation.  This  eczema  continued  for  many  months,  and  finally 
a  lump  apj)eared  behind  the  eczematous  nipple.  The  breast  was  ampu- 
tated and  the  tumor  was  found  to  be  epithelioma.  The  disease  returned 
in  the  cicatrix,  and  for  a  period  of  three  years  no  less  than  a  dozen  ope- 
rations were  performed.  The  disease  was  finally  arrested  in  the  breast 
and  axilla,  but  a  return  occurred  in  the  brain,  from  which  the  patient 
died  eight  years  from  the  first  appearance  of  the  eczema  of  the  nipple. 

Another  patient  suffered  from  an  ulcer  in  the  mouth,  which  proved, 
upon  microscopical  examination,  to  be  an  epithelioma.  The  submaxil- 
lary and  sublingual  salivary  glands  were  infected.  The  epithelioma 
with  the  glands  were  removed.  The  history  revealed  the  interesting 
clinical  fact  that  the  patient  had  worn  a  red-rubber  plate  of  false  teeth 
for  many  months.  The  question  naturally  arises  in  connection  Avith  this 
case  as  in  similar  ones  :  Did  the  red-rubber  plate  cause  the  development 
of  epithelioma  ?  In  an  ordinary  plate,  which  weighs  about  288  grains, 
there  are  96  grains  of  the  sulphuret  of  mercury.  This  patient  carried 
in  the  mouth  daily  96  grains  of  the  sulphuret  of  mercury,  about  2  grains 
of  which  are  in  direct  contact  with  the  mucous  membrane  of  the  mouth ; 
but  such  sulphuret  of  mercury  is  insoluble  in  water,  though  it  may 
eventually  be  converted  into  a  soluble  salt  by  the  constituents  of  the 
saliva.  The  increased  action  of  the  superficial  vessels  must  produce  an 
inflammation  of  the  mucous  membrane,  which  is  irritated  by  the  rubber 
plate.  It  is  certain  that  the  mercury  in  the  red  rubber  is  a  source  of 
irritation  to  the  mucous  membrane  of  the  mouth,  and  for  this  reason 
alone  either  a  gold  or  aluminum  plate  should  be  substituted.  While  the 
red  rubber  is  not  a  cause  of  epithelioma,  yet  this  material  produces  a 
long-continued  irritation  which  devitalizes  and  deteriorates  the  tissues, 
and  thus  produces  a  soil  favorable  by  malnutrition  and  by  lowered 
vitality  to  the  development  of  carcinoma.  At  all  events,  it  is  not  apt 
to  develop  in  the  mouth  of  a  patient  who  uses  a  gold  plate.  The  ques- 
tion of  mechanical  friction  must  not  be  overlooked,  though  it  is  a  notable 
fact  that  rarely  if  ever  has  an  epithelioma  been  observed  in  a  patient 
who  wears  a  gold  or  aluminum  plate. 

Another  patient  was  burned  when  a  child,  and  a  considerable  amount 
of  cicatricial  tissue  was  formed  upon  the  arm.  At  one  point  the  scar  was 
very  tense,  and  finally  an  ulcer  developed  which  proved  to  be  epithelioma. 
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Malignant  disease  may  also  arise  in  the  cicatrix  of  a  gunshot  wound 
under  conditions  similar  to  those  just  mentioned.  These  cases  illustrate 
the  law  that  in  poorly-nourished  tissues  malignant  disease  is  likely  to 
occur,  especially  when  there  is  present  a  continual  source  of  irritation. 

A  farmer  consulted  the  writer  on  account  of  an  ulcer  situated  upon 
the  inner  side  of  the  cheek.  The  ulcer  was  microscopically  examined 
and  proved  to  be  epithelioma.  The  patient  stated  that  for  forty  years 
he  had  carried  a  quid  of  tobacco  in  that  spot.  The  irritating  influences 
of  the  nicotine  caused  the  tissues  to  be  altered  from  their  normal  stand- 
ard and  made  them  ready  to  diverge  from  their  normal  mode  of  growth. 
Three  other  cases  have  occurred  in  which  epithelioma  developed  under 
precisely  these  same  conditions.  Tobacco  was  not  the  cause  per  se  of 
the  epithelial  cancer,  but  the  irritation  produced  by  the  continual  pres- 
ence of  nicotine  predisposed  the  tissues  by  lowering  their  vitality.  That 
these  four  cases  of  epithelioma  started  from  the  part  of  the  buccal  cavity 
in  which  tobacco  is  continually  held  is  certainly  a  most  significant  fact. 
While  a  student  in  Langenbeck's  clinic  in  Berlin  the  writer  saw  several 
other  cases  of  epithelioma  of  the  cheek,  and  to  this  disease  the  term 
"  American  disease  "  was  applied  because  it  was  seen  in  that  country,  as 
a  rule,  only  in  those  who  chewed  tobacco. 

Another  illustration  of  the  law  that  continuous  and  unnatural  irrita- 
tion in  the  mouth  is  likely  to  cause  epithelioma  is  found  in  the  malignant 
growths  affecting  the  tongue  of  those  who  nail  laths.  It  is  the  custom 
of  these  mechanics  to  introduce  into  the  mouth  lath-nails  and  to  push 
them  out  from  the  mouth  with  the  tip  of  the  tongue.  An  expert  will 
take  into  his  mouth  and  push  out  of  it  with  the  tip  of  the  tongue,  at  a 
low  estimate,  several  thousand  nails  per  diem.  This  irritation  continued 
day  after  day  has  been  followed  by  carcinoma.  Recently  two  cases  of 
this  kind  have  come  under  the  writer's  personal  observation.  It  was 
not  the  contact  of  the  tongue  with  the  nails  directly  that  caused  the 
cancer,  but  the  continued  irritation  lowered  the  vitality  of  the  soft  tis- 
sues, and  thus  predisposed  them  to  the  influences  of  malignant  disease. 

That  the  continued  and  unnatural  irritation  is  likely  to  predispose 
the  tissues  to  tumor-formation  is  seen  in  the  irritation  produced  by  soot 
in  chimney-sweep's  cancer ;  also  in  the  irritation  produced  by  a  clay 
pipe,  which  by  its  adhesive  qualities  tears  oif  from  time  to  time  the  thin 
cuticle  from  the  lip.  Recently  a  case  of  epithelioma  of  the  nose  has 
come  under  the  writer's  notice,  and  the  starting-point  of  the  ulcer  was 
over  the  site  of  the  peripheral  irritation  produced  by  wearing  eye-glasses 
with  a  tight  spring. 

The  cases  reported  by  Dr.  Gerster  of  epithelioma  of  the  rectum  in 
patients  who  were  in  the  habit  of  using  the  nozzle  of  an  injection- 
syringe  in  such  a  manner  as  to  daily  bruise  or  lacerate  the  mucous  mem- 
brane of  the  rectum  is  an  illustration  of  the  same  law.  Carious  teeth 
with  sharp  edges  afford  a  serious  source  of  irritation,  and  with  a  predis- 
position in  the  patient  to  epithelioma  might  develop  conditions  favorable 
to  the  development  of  this  tumor.  The  lacerated  cervix  is  also  another 
good  example  of  irritation  in  poorly-nourished  tissue  resulting  in  epi- 
thelioma. 

In  sinus-irritation  there  is  present  a  cause  for  the  development  of 
epithelioma.     The  writer  observed  a  patient  who  had  sustained  a  com- 
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pound  fracture  of  the  tibia,  and  from  the  superficial  surface  of  the  limb 
a  small  sinus  led  down  to  the  necrosed  bone.  This  sinus  was  lined  with 
a  pyogenic  membrane  and  discharged  thin,  ichorous  pus.  After  many- 
months  a  typical  epithelioma  developed  at  the  mouth  of  the  sinus.  The 
tumor  was  examined  microscoj)ically  and  found  to  be  epithelioma.  This 
case  is  a  typical  illustration  of  the  law  that  a  discharging  sinus  is  a 
source  of  great  danger  to  the  patient,  since  the  continual  irritation 
induced  by  the  acrid  pus  may  lead  to  the  development  of  true  epithe- 
lioma. Such  cases  show  the  great  danger  of  allowing  a  sinus  either  con- 
nected with  necrosed  bone  or  a  diseased  gland  or  a  gunshot  wound  to 
remain  without  performing  an  operation  for  its  radical  cure. 

In  another  case  a  gunshot  wound  of  the  shoulder-joint  was  followed 
by  epithelioma.  The  wound  nearly  healed,  leaving  a  small  sinus  which 
led  down  into  the  joint.  This  sinus  remained  open  for  many  months, 
and  at  its  mouth  a  typical  epithelioma  developed.  The  causes  in  this 
case  which  produced  the  epithelioma  are  identical  with  those  just  men- 
tioned in  the  preceding  case,  and  further  serve  to  emphasize  the  dangers 
that  attend  a  sinus  which  is  left  untreated  by  the  surgeon. 

The  previously  narrated  cases  of  sarcoma  in  the  writer's  experience 
serve  to  forcibly  illustrate  the  fact  that  sarcoma  of  bone  is  associated 
with  injury,  but  every  injury  of  bone  is  not  followed  by  sarcoma.  In 
like  manner,  the  cases  of  carcinoma  referred  to  serve  to  illustrate  the 
clinical  fact  that  carcinoma  is  associated  with  irritation  ;  but  it  must  be 
also  borne  in  mind  that  in  the  great  majority  of  cases  of  mechanical  and 
chemical  irritation  neither  sarcoma  nor  carcinoma  develops,  and  hence 
some  further  explanation  must  be  sought. 

Epithelioma  of  the  intestine  in  like  manner  is  usually  found  in  those 
places  where  there  is  a  constriction,  as  the  pyloric  end  of  the  stomach, 
ileo-c&3cal  valve,  and  the  rectum — places  where,  in  consequence  of  sud- 
den alterations  in  calibre,  the  mechanical  irritation  will  tell  with  greater 
eifect.  Finally,  the  cases  of  carcinoma  which  were  developed  from  sinus- 
irritation  point  to  the  same  etiological  influence. 

The  theory  of  the  parasitic  origin  of  certain  tumors  has  been  brought 
into  prominence  of  late.  In  accordance  with  this  theory,  the  parasites, 
such  as  the  dermodex  in  the  skin  and  the  coccidium  in  the  intestine  and 
the  echinococcus  in  the  liver,  are  mentioned  as  the  exciting  cause  to 
develop  tumors,  but  these  conditions  are  not,  strictly  speaking,  tumors, 
since  they  have  been  excluded. 

In  support  of  the  parasitic  origin  of  cancer  it  is  maintained  that  the 
germs  gain  admittance  into  those  glands  which  are  in  direct  communica- 
tion with  the  external  atmosphere  or  through  the  medium  of  the  intes- 
tinal gases.  The  mammary  gland,  the  stomach,  and  the  rectum  are 
organs  affected  most  frequently  by  cancer,  and  the  entrance  of  the  j)ai"a- 
sites  is  explained  in  the  manner  just  described. 

The  frequency  of  epithelioma  of  the  cervix  as  contrasted  with  the 
rarity  of  the  disease  ail'ecting  the  uterus,  the  infrequency  of  epithelioma 
affecting  the  prostate  as  compared  with  the  prepuce,  the  frequency  of  this 
disease  affecting  the  lips  as  compared  with  the  oesophagus,  are  among  the 
illustrations  in  support  of  the  parasitic  origin  of  cancer. 

The  theory  that  fungi  form  carcinoma  or  sarcoma  needs  only  a  pass- 
ing reference.    There  is  no  scientific  proof  that  mycelium  or  spores  cause 
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carcinoma  or  sarcoma.  The  presence  of  fungi  in  a  few  cases  of  malig- 
nant disease  does  not  afford  sufficient  data  upon  which  to  base  the  opin- 
ion that  fungi  are  the  cause  of  carcinoma  or  sarcoma.  This  whole 
question  must  be  left  in  abeyance,  since  as  yet  no  satisfactory  proof  has 
been  adduced  to  explain  the  etiology  of  malignant  disease  by  fungi. 

Among  surgical  writers  there  has  been  a  tendency  to  disregard  the 
influence  of  injury  in  the  development  of  tumors,  but  the  cases  already 
narrated  seem  to  point  strongly  to  the  view  that  sarcoma  at  least  is  the 
result  of  changes  due  to  some  kind  of  inflammation  induced  by  injury, 
and  that  cancer  in  all  probability  is  likewise  the  result  of  some  peculiar 
inflammation  produced  by  continual  irritation.  The  clinical  evidence  is 
such  that  the  surgeon  cannot  disregard  the  strong  arguments  in  favor  of 
the  reversion  to  primary  cells  induced  perhaps  by  inflammatory  causes ; 
and  if  this  theory  is  accepted,  the  local  origin  of  tumor  seems  evident. 
The  general  infection  spreads  from  a  local  one,  and  the  early  and  radical 
removal  of  the  primary  focus  will  prevent  the  widespread  dissemination 
of  malignant  disease.  The  results  which  will  be  given  in  connection 
with  special  cases  seem  to  point  to  the  conclusion  that  malignant  disease 
is  at  the  outset  the  result  of  local  injury  or  irritation,  and  the  early  and 
complete  removal  of  the  disease  will  effect  a  permanent  cure. 

From  a  clinical  study  of  these  cases  of  malignant  tumors  it  becomes 
evident  that  certain  facts  are  established.  The  first  is,  that,  while  injury 
or  irritation  may  apparently  give  rise  to  malignant  disease,  in  a  greater 
number  it  only  develops  after  a  considerable  interval,  during  which  the 
vitality  of  the  tissues  has  been  lowered  to  such  a  state  as  to  render  them 
unstable.  The  second  is,  that  all  traumatisms  of  bone  should  be  treated 
upon  sound  principles  of  surgery.  These  injuries  should  not  be  neglected 
as  unworthy  of  consideration.  The  third  is,  that  every  unnatural  irrita- 
tion affecting  integument  or  mucous  membrane  should  be  removed,  for 
the  reason  that  no  one  can  foretell  in  what  cases  malignant  diseases  may 
or  may  not  develop. 

The  vitality  of  the  tissues  of  the  individual  is  unstable,  and  the  insta- 
bility is  in  many  cases  transmitted  hereditarily,  which  explains  the  exist- 
ence of  tumors  in  many  members  of  the  same  family.  In  other  words, 
it  is  the  predisposition,  for  reasons  just  mentioned,  and  not  the  tumor 
itself,  which  is  transmitted  by  heredity. 

Heredity  in  the  etiology  of  tumors  must  not  be  overlooked.  By 
heredity,  in  this  connection,  is  meant  the  transmission  of  certain  tend- 
encies to  tumor-formation  in  the  protoplasm.  A  careful  investigation 
into  the  clinical  history  of  malignant  disease  reveals  the  fact  that  from 
12  to  15  per  cent,  of  the  cases  can  be  traced  to  hereditary  influences. 
There  have  been  many  interesting  cases  reported  by  various  surgeons 
showing  the  influence  of  hereditary  transmission  of  malignant  disease. 

The  clinical  history  of  tumor-formation  as  regards  heredity  is  most 
forcibly  impressed  by  a  study  of  Broca's  table,  which  has  become  of 
great  historical  interest  : 

First  generation,  Madame  Z ,  died  of  cancer  of  the  breast  in  1788,  aged  60. 

Second         "         four  married  daughters  : 

A,  cancer  of  the  liver,  62  years  old,  1820. 

B,  "  "         "       43     "       "     1805. 

C,  "  "     breast,  51     "       "      1814. 

D,  "  "         "       54     "       "      1827. 
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Third  generation,  Madame  B ,  five  daughters  and  two  sons : 

First  son  died  during  infancy. 

Second     "  of  cancer  of  the  stomach,  64  years  old. 

First  daughter  died     "  "       breast,       35      "       " 

Second     "  "        "  "  "       ) 

Third      "  "        "  "  "        \  35  to  40  years  old. 

Fourth    "  "        "  "  "       j 

Fifth       "         escaped  the  disease. 

Madame  C had  five  daughters  and  two  sons  : 

The  sons  remained  free  from  cancer. 

The  first  daughter  died  of  cancer  of  the  breast  in  1837,  37  years  old. 
Of  her  five  children,  one  daughter  died  in  1854  of  cancer  of  the  breast,  at  the  age 
of  49  years. 

The  second  daughter  died  in  1822,  40  years  old,  of  cancer  of  the  breast. 
The  third  daughter  died  in  1837,  47  years  old,  of  cancer  of  the  uterus. 
The  foui'th  daughter  died  in  1848,  55  years  old,  of  cancer  of  the  breast. 
The  fifth  daughter  died  in  1856,  61  years  old,  of  cancer  of  the  liver. 

It  is  recorded  in  the  case  of  Napoleon  I.  that  hereditary  influence  in 
the  development  of  malignant  disease  was  marked,  since  his  father, 
a  brother,  and  two  of  his  sisters  died  of  cancer  of  the  stomach,  a  dis- 
ease to  which  the  emperor  himself  succumbed. 

Finally,  taking  a  given  number  of  cases  of  tissue-irritation,  in  only 
a  very  small  minority  does  a  tumor  develop  at  all,  and  in  a  much  smaller 
minority  does  it  develop  immediately.  Couple  this  with  the  fact  that  in 
a  large  proportion  of  cases  of  new  growths  there  is  no  history  of  injury  ; 
consequently,  while  the  theory  is  accepted  that  local  irritation  may  be 
the  actual  or  exciting  cause,  it  follows  that  a  more  remote  or  predispos- 
ing cause  must  be  sought  in  many  cases  to  explain  the  incident  of  tumor- 
formation. 

A  dismissal  of  this  part  of  the  subject  cannot  be  made  without  an 
allusion  to  Cohnheim's  theory  as  to  the  causes  of  tumors.  He  asserts 
that  tumors  take  their  origin  from  embryonic  cells  which  are  in  excess 
of  the  requirements  of  foetal  development,  or  from  cells  that  are  found 
in  places  or  parts  or  organs  where  they  do  not  normally  belong.  The 
cells  remain  dormant  until  an  exciting  cause  is  present  to  produce  pro- 
liferation. He  cites  as  an  illustration  that  exostoses  are  developed  from 
epiphyseal  cartilage  in  the  articular  extremities  of  bones,  and  that  the 
cartilage  has  not  become  converted  into  true  bone  as  in  the  other  parts 
of  the  osseous  shaft,  and  that  moles,  which  are  formed  of  connective 
tissue,  are  often  found  to  degenerate  into  sarcoma  or  epithelioma. 

Growth  of  Tumors. — A  tumor  has  a  constant  tendency  to  develop. 
The  spontaneous  disappearance  of  tumors,  of  which  mention  will  be 
presently  made,  is  exceptional,  and  by  some  pathologists  it  is  considered 
impossible.  As  the  tumor  enlarges  the  pressure-eifects  give  rise  to  ulcer- 
ation, but  sometimes,  instead  of  the  pressure  producing  sloughs  upon  the 
superficial  tissues,  it  causes  a  retrograde  change,  so  that  calcareous  salts 
are  found  deposited  in  the  mass.  This  is  especially  apt  to  occur  in  fatty 
and  cartilaginous  tumors,  the  latter  of  which  may  also  undergo  mucoid 
softening  or  else  give  rise  to  cysts  the  interior  of  which  are  filled  with  a 
tenacious  fluid  derived  from  a  liquefaction  of  the  matrix,  or  else  blood 
which  causes  sudden  enlargement  of  the  growth.  Fatty  degeneration 
may  also  occur  especially  in  carcinoma,  and  sometimes  in  sarcoma,  but 
rarely  in  innocent  growths. 

Inflammatory  changes  also  occur  during  the  course  of  the  develop- 
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ment  of  tumors,  and  the  appearance  of  pus,  if  not  from  tension-  and 
pressure-eifects,  often  affords  a  favorable  prognosis.  If  the  pus  is  pres- 
ent as  result  of  tension,  it  denotes  rapid  growth  of  the  tumor,  and  con- 
sequently malignancy.  The  writer  has  seen  in  one  case  a  malignant 
disease  in  the  mouth  disappear  after  an  incomplete  operation  for  its 
removal.  The  wound  was  situated  so  that  the  strej^tococci  and  the 
staphylococci  were  retained  in  great  abundance,  and  the  wound  dis- 
charged for  many  months.  At  the  present  time  there  is  no  evidence  of 
the  disease,  and  the  wound  has  healed.  Whether  this  is  a  case  analogous 
to  those  cured  by  the  toxines  of  erysipelas  is  an  open  question.  At  all 
events,  the  malignant  tumor  was  there,  as  established  by  microscopical 
examination  ;  the  grow^th  was  not  entirely  removed  by  the  operation, 
and  after  many  months  of  suppuration  the  disease  has  disappeared  and 
no  trace  of  it  can  be  found. 

Classification  of  Tumors. — Tumors  are  divided  clinically  into  benign 
and  malignant.  The  benign  tumor  has  usually  circumscribed  limits  and 
is  surrounded  by  a  capsule.  It  grows  very  slowly,  and  shows  no  tend- 
ency to  produce  ulceration  except  by  its  mechanical  pressure,  or  to  return 
after  it  has  been  removed  by  the  knife.  The  benign  tumor  is  usually 
painless  and  free  from  cachexia.  The  malignant  tumor  has  widespread 
infiltration  by  means  of  blood-vessels  or  lymph-channels  and  nodes.  It 
grows,  as  a  rule,  very  rapidly,  and  shows  an  early  tendency  to  ulceration 
and  to  return  after  removal  by  the  knife.  The  malignant  tumor  is 
usually  painful,  and  cachexia  is  present  sooner  or  later  in  every  case. 
The  degree  of  cachexia  depends  upon  the  presence  and  extent  of  ulcera- 
tion and  the  absorption  of  the  toxic  products  of  the  tumor. 

The  apparently  .simultaneous  appearance  of  the  growth  in  distant 
organs  is  indicative  of  malignancy.  Dissemination  may  occur  in  almost 
any  viscus  of  the  body,  as  well  as  in  any  of  the  bones,  muscles,  or  any 
part  of  the  nervous  system.  The  round-celled  sarcoma  and  the  carci- 
noma have  the  greatest  tendency  to  metastasis,  while  cartilaginous  tumors 
show  no  such  tendency.  Instead  of  metastasis  as  an  indication  of  great 
malignancy,  local  recurrence  may  represent  the  tendency  of  the  tumor 
toward  malignancy.  The  neoplasmata  which  are  most  prone  to  local 
recurrence  in  place  of  metastasis  are  the  recurrent  fibroids  of  Paget, 
rodent  ulcers,  and  epithelioma. 

Malignant  tumors  may  give  rise  to  local,  to  regional,  and  to  general 
infection.  In  local  infection  the  tumor  extends  from  its  primary  focus 
to  the  connective  tissue  in  and  about  the  tumor  itself.  The  cells  thus 
originate  new  tumors,  and  the  entire  mass  eventually  emerges  into  one 
growth.  In  regional  infection  the  cells  are  carried  from  the  primary 
focus  by  the  lymphatics  to  neighboring  nodes,  and  in  every  case  the 
metastatic  deposit  is  identical  with  the  original  growth.  Upon  serous 
surfaces,  as  the  peritoneum  and  the  pleura,  the  cells  are  carried  along 
until  the  entire  membrane  is  studded  with  malignant  nodules. 

In  general  infection  the  cells  are  transported  to  distant  organs,  and 
the  disease  remains  no  longer  local,  but  becomes  general  and  beyond  the 
help  of  the  surgeon. 

General  infection  may  be  caused  by  the  transportation  of  the  cells 
through  the  lymphatics  and  blood-vessels.  Carcinoma  is  less  likely  to 
give  rise  to  general  infection  than  sarcoma,  and  the  latter  also  gives  rise 
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to  dissemination  at  an  earlier  period  than  carcinoma.  Among  the  differ- 
ent varieties  of  sarcoma  dissemination  occurs  more  frequently  in  the 
small-  than  the  large-cell  variety. 

A  line  of  demarcation  is  thus  drawn  between  benign  and  malignant 
tumors.  It  must,  however,  always  be  borne  in  mind  that  the  former 
under  favorable  circumstances  may  assume  the  characteristics  of  the 
latter.  It  is  therefore  a  risk  to  leave  any  tumor  in  the  body,  since  the 
most  simple  can  become  the  most  malignant.  A  benign  tumor  can  cause 
death  by  pressure-effects ;  thus  an  ordinary  lipoma  may  press  upon  the 
thoracic  duct  and  produce  starvation.  A  benign  tumor,  again,  can  cause 
death  by  ulceration  into  a  vessel  and  set  up  secondary  hemorrhage,  or 
the  simple  tumor  may  set  up  an  abscess  and  blood-poisoning  result.  A 
benign  tumor  may  also  assume  a  malignant  type  by  departing  from  its 
simple  type  and  becoming  mixed  with  other  varieties ;  for  example,  a 
lipoma,  if  simple,  is  innocent ;  if  mixed  with  a  connective-tissue  tumor 
like  sarcoma,  the  resulting  product  is  no  longer  innocent,  but  soon 
becomes  malignant. 

A  marked  distinction  exists  between  tumors  on  the  one  hand  and 
inflammatory  neoplasms  on  the  other,  in  that  the  former  have  a  tendency 
to  grow  continuously,  wdiile  the  latter  have  a  tendency  to  come  "  to  a 
typical  end."  An  inflammatory  neoplasm  can  be  produced  at  will,  while 
a  tumor  cannot  be  so  developed.  A  classification  based  upon  clinical 
features  is  not  one  which  can  be  utilized  with  advantage. 

Onconymy  and  Oncotaxy. 

The  following  nomenclature  and  classification  of  tumors,  based  mainly 
upon  their  origin  and  structural  characters,  prepared  by  Dr.  J.  W.  S. 
Gouley,  is  published  in  advance  by  his  permission.  The  tables  are  ten- 
tative and  subject  to  modification.  The  structural  basis  is  adhered  to  as 
consistently  as  practicable,  all  departments  of  anatomy  being  made  sub- 
servient to  the  purposes  of  naming  and  systematically  grouping  these 
morbid  growths.  Any  single  department  would  be  insufficient  to  con- 
stitute the  basis,  whilst  all  jointly  give  a  stable  and  solid  foundation. 
Thus  descriptive  anatomy,  physiology,  embryology,  the  law  of  Miiller, 
the  blastodermic  theory,  morphism,  and  even  setism,  are  all  laid  under 
contribution  as  occasion  requires. 

To  serve  as  a  syllabus  for  their  special  study,  those,  anomalies  recog- 
nized by  pathologists  as  tumors  may  be  classed  as  follows  : 

Class  I.  Neoplasmata  (neia-growths). 
Class  II.  Cystomata  ^  (cystic  tumors). 
Class  III.  Teratomata  ^  (teratic  tumors). 

The  class  neoplasmata,  comprising  tumors  developed  largely  from 
cell-proliferation,  contains  the  following  orders : 

Order  I.  Epithelial  Neoplasmata  {epithelial  new-growths). 
Order  II.  Adenoid  Neoplasmata  {adenoid  new-growths). 

^  Tables  of  the  cystomata  and  teratomata,  now  in  course  of  preparation,  are  too  incom- 
plete for  publication. 
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Ordee   III.    Endothelial   Neoplasmata   (endothelial-cell  new- 
growths). 
Oeder  IV.  Chondro-neoplasmata  (cartilage  new-growths). 
Order  V.  Osteo-neoplasmata  (6owe  new-growths). 
Order  VI.  ODONTO-isrEOPLASMATA  {tooth  new-groicths). 
Order  VII.  Myo-neoplasmata  (muscle-tissue  new-growths). 
Order  VIII.  Neuro-jsteoplasmata  (nerve-tissue  new-growths). 
Order  IX.  Angeio-neoplasmata  (vessels  new-growths). 

The  next  table  exhibits  the  relations  of  the  various  members  of  the 
order  epithelial  neoplasmata  down  to  the  subvarieties : 

CLASS  I.     NEOPLASMATA. 

ORDER  I.     EPITHELIAL  NEOPLASMATA. 

GENUS    I.       EPITHELIOMA. 

Species  1.     Polymorpho-cellular  epithelioma  (cancer). 

Variety  1.    Polymorpho-cellular  ino-epithelioma  (medullary  can- 
cer). 
Variety  2.    Polymorpho-cellular  hyperino-epithelioma  {scirrhous 
cancer). 
Subvariety  1.     Teleangeiectatic  polymorpho-cellular  ino-epithe- 
lioma (fungus  hcematodes). 
Species  2.     Cylindro-cellular  epithelioma  (cylindroma). 
Variety  1.     Cylindro-cellular  ino-epithelioma. 

Subvariety  1.     Papillary  cylindro-cellular  ino-epithelioma. 
Subvariety  2.     Teleangeiectatic  cylindro-cellular  ino-epithelioma. 
Species  3.     Squamo-cellular  epithelioma  (epithelioma,  cancroid). 
Variety  1.     Myxoid  squamo-cellular  epithelioma. 
Variety  2.     Keratoid  squamo-cellular  epithelioma. 
Subvariety  1.     Papillary  squamo-cellular  epithelioma. 
Of  the  order  epithelial  neoplasmata,  epithelioma  is  the  only  genus, 
and  this  genus  has  three  species. 

The  names  given  to  the  order  and  genus  indicate  that  they  comprise 
all  epithelial  new-growths. 

The  name  given  to  Species  1  indicates  that  the  tumor  is  chiefly  com- 
posed of  cells  of  many  forms,  constituting  one  of  the  essential  charac- 
teristics of  what  is  commonly  called  cancer. 

Variety  1,  of  Species  1,  bears  the  name  of  the  species,  with  the 
affixion  of  ino,  to  indicate  that  it  contains  fibrous  tissue — the  fibrous 
tissue  forming  alveoli,  with  thin  walls,  in  which  the  cells  are  enclosed. 
This  is  one  of  the  essential  characteristics  of  what  is  known  as  medullary 
cancer. 

Variety  2,  of  Species  1,  bears  the  name  of  the  species,  with  the 
affixion  of  hyperino,  to  indicate  that  it  has  an  excess  of  fibrous  tissue — 
the  excess  of  fibrous  tissue  forming  thick- walled  alveoli,  in  which  the 
cells  are  enclosed.  This  is  the  essential  characteristic  of  what  is  known 
as  scirrhous  cancer. 

Subvariety  1,  of  Variety  1,  hears  the  name  of  the  variety,  with  the 
affixion  of  teleangeiectatic,  to  indicate  that  the  tumor  contains  dilated 
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blood-vessels.  This  is  the  main  characteristic  of  what  has  been  called 
fungus  hsematodes. 

The  polymorphism  of  the  cells  of  this  species  of  epithelioma,  and  the 
presence  of  fibrous  tissue  in  its  varieties,  show  it  to  be  derived  from  the 
elements  of  the  epiblast,  hypoblast,  and  mesoblast. 

Species  2  is  named  to  indicate  that  the  tumor  is  chiefly  composed  of 
cylindrical  epithelial  cells. 

Variety  1,  of  Species  2,  bears  the  name  of  the  species,  with  the 
affixion  of  ino,  to  indicate  that  it  contains  fibrous  tissue. 

Sub  variety  1,  of  Variety  1,  bears  the  name  of  the  variety,  with  the 
affixion  oi  papillary,  to  indicate  that  its  surface  is  covered  with  papillary 
projections. 

Subvariety  2,  of  Variety  1 ,  bears  the  name  of  the  variety,  with  the 
affixion  of  teleangeiectatic,  to  indicate  that  it  contains  dilated  blood- 
vessels. 

The  form  of  the  cells  of  this  species  of  ej)ithelioma  shows  that  it  is 
derived  from  the  elements  of  the  hypoblast. 

Species  3  is  named  to  indicate  that  the  tumor  is  chiefly  composed  of 
squamous  epithelial  cells.  This  is  the  essential  characteristic  of  what  is 
commonly  called  epithelioma. 

Variety  1,  of  Species  3,  bears  the  name  of  the  species,  with  the 
affixion  of  myxoid,  to  indicate  that  its  cells  are  like  those  of  the  mucous 
layer  of  the  epidermis. 

Variety  2,  of  Species  3,  bears  the  name  of  the  species,  with  the 
affixion  of  keratoid,  to  indicate  that  its  cells  are  like  those  of  the  external 
layer  of  the  epidermis,  and  show  a  tendency  to  horny  formation. 

Subvariety  1  is  named  to  indicate  the  existence  of  papillary  projec- 
tions from  the  surface  of  the  growth. 

The  form  of  the  cells  of  this  third  species  of  epithelioma  shows  that  it 
is  derived  from  the  elements  of  the  epiblast. 

Colloid  and  melanotic  are  not  included  among  the  subvarieties,  any 
more  than  other  degenerations  and  infiltrations,  on  account  of  the  fact 
that  not  only  the  tumors,  but  other  diseased  tissues  of  the  body,  are  lia- 
ble to  colloid  and  fatty  degeneration  and  to  pigmentary  and  calcareous 
infiltration. 

The  tumor  called  atrophying  (shrivelling)  scirrhous  cancer  is  also 
excluded  from  this  classification,  for  the  reason  that  the  condition  in 
question  is  not  essential  to  any  species,  variety,  or  subvariety.  It  is 
simply  an  incidental  retrograde  metamorphosis,  a  sclerous  degeneration 
of  the  fibrous  tissue  of  a  polymorpho-cellular  hyperino-epithelioma. 

The  adenoid  neoplasmata  are  gland-like  new  growths,  with  an  imper- 
fectly elaborated  and  generally  sterile  structure.  They  are  characterized 
by  epithelial  hyperplasia,  and  tend  to  metamorphosis  into  malignant  epi- 
theliomata,  which  occurs  when  the  cell-proliferation  is  so  rapid  and  exces- 
sive as  to  break  the  barrier  opposed  to  these  epithelia  by  the  limiting 
membrane  of  the  acini  and  tubes.  Sometimes,  instead  of  excessive 
epithelial  proliferation  and  consequent  epitheliomatous  transformation, 
there  is  endothelial  hyperplasia  and  endotheliomatous  transformation, 
the  cells  sometimes  retaining  their  embryonal  character  and  constituting 
malignity,  but  often  progressing  into  fibrous  tissue  and  inomatous  trans- 
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formation  with  the  characters  of  benignity.  It  is  more  than  likely  that 
many  malignant  epitheliomata  and  enclotheliomata  begin  as  diffuse  and 
also  as  circumscribed  adenoid  neoplasmata,  arising  in  the  internal  as  well 
as  in  the  external  glands.  These  adenoid  neoplasmata  form  the  second 
order  of  the  class  neoplasmata,  comprising  one  genus  and  two  sub-genera. 

ORDER  II.  ADENOID  NEOPLASMATA. 
GENUS  I.  ADENOMA. 

Sub-genus  I.     Diffuse  Adenoma. 
Species  1.  Squamo-cellular  diffuse  adenoma. 
Species  2.  Cubico-cellular  diffuse  adenoma. 
Species  3.  Cylindro-cellular  diffuse  adenoma. 

Variety  1.    Squamo-,  cubico-,  or  cylindro-cellular  diffuse  endo- 

thelio-adenoma. 
Variety  2.    Squamo-,   cubico-,  or  cylindro-cellular  diffuse   ino- 
adenoma. 
Subvariety  1.    Teleangeiectatic   squamo-;,    cubico-,    or   cylindro- 
cellular  diffuse  adenoma. 
Subvariety  2.    Papillary   squamo-,   cubico-,  or   cylindro-cellular 
diffuse  adenoma. 

Sub-genus  II.     Circumscribed  Adenoma. 
Species  1.  Squamo-cellular  circumscribed  adenoma. 
Species  2.  Cubico-cellular  circumscribed  adenoma. 
Species  3.  Cylindro-cellular  circumscribed  adenoma. 

Variety  1.    Squamo-,  cubico-,  or  cylindro-cellular  circumscribed 

endothelio-adenoma. 
Variety  2.    Squamo-,  cubico-,  or  cylindro-cellular  circumscribed 
ino-adenoma. 
Subvariety  1.  Teleangeiectatic  squamo-,  cubico-,  or  cylindro-cel- 
lular circumscribed  adenoma. 
Subvariety  2.  Papillary  squamo-,  cubico-,  or  cylindro-cellular  cir- 
cumscribed adenoma. 

The  endothelial  neoplasmata,  sometimes  called  desmo-neoplasmata, 
the  elements  of  some  of  them  being  embryonic  states  of  different  forms 
of  connective  tissue,  constitute  the  third  order  of  the  class  neoplasmata, 
which  embraces  the  following  genera  : 

Genus  I.   Neuroglioma  ^  {nerve-glue  tumor). 
Genus  II.   Myxoma  [mucous-tissue  tumor). 

Genus  III.  Endothelioma^  (endothelial-ceU  tumor,  endothelial 
cancer,  sarcoma). 

Genus  IV.    Inoma  ^  (fibroma,  fibrous  tumor). 

^The  term  "neiiroglioma"  is  intended  to  convey  the  idea  of  a  tumor  formed  of  neur- 
oglia, and  seems  more  appropriate  than  glioma,  which  means  glue-tumor,  whereas 
neuroglioma  signifies  nerve-glue  tumor. 

^  Endothelioma,  as  opposed  to  epithelioma,  is  certainly  better  than  sarcoma,  which 
denotes  nothing  more  than  a  fleshy  tumor. 

^  Inoma,  from  i'c,  'voq,  fibre,  suggested  long  ago  by  Sir  James  Paget,  is  surely  more 
accurate  than  Dr.  Verneuil's  hybrid  word  "fibroma." 
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The  subjoined  table  exhibits  the  relationship  of  the  several  members 
of  the  order  endothelial  neoplasmata  down  to  the  subvarieties.  An 
endeavor  is  made,  in  this  and  other  tables,  to  employ  terms  likely  to 
convey  a  correct  idea  of  the  composition  and  nature  of  the  several  genera, 
species,  varieties,  and  subvarieties  of  new-growths  : 

ORDEE  III.    ENDOTHELIAL  NEOPLASMATA. 
GEXUS    I.       XEUEOGLIOMA. 

Species  1.    Xeuroglioma. 

Vaeiety  1.  Endothelio-neuroglioma. 

GEXUS    II.       MYXOMA. 

Species  1.    Monomorpho-cellular  myxoma. 
Species  2.  Polymorpho-cellular  myxoma. 

Vaeiety  1.  Endothelio-myxoma  {sarco-myxomd). 
Vaeiety  2.  Ino-myxoma  [fibro-mi/xoma). 
Vaeiety  3.  Lipo-myxoma. 

Subvarieti/ 1.  Teleangeiectatic  endothelio-,  ino-,  or  lipo-myxoma. 
Suhvarieiy  2.  Papillary  endothelio-,  ino-,  or  lipo-myxoma. 

GEXUS  III.     EXDOTHELiOMA  {Sarcomo}). 

Species  1.  Globo-cellular  endothelioma  (small  and  large-celled). 
Vaeiety  1.  Globo-cellular  myxo-endothelioma  {myxosarcoma). 
Vaeiety  2.  "  lympho-endothelioma  [lymjjho-sarcoma). 

Vaeiety  3.  "  ino-endothelioma  (fibrosarcoma). 

Vaeiety  4.  "  alveolar  endothelioma  (alveolar  sarcoma). 

Subvariety  1.  Globo-cellular  teleangeiectatic  endothelioma  (fun- 
gus hcematodes). 
Subvariety  2.  Globo-cellular   papillary  endothelioma  (papillary 
sarcoma). 
Species  2.  Fuso-cellular  endothelioma  (small  and  large-celled). 
Vaeiety  1.  Fuso-cellular  ino-endothelioma  (fibrosarcoma). 
Vaeiety  2.  "  alveolar  endothelioma  (alveolar  sarcoma). 

Vaeiety  3.  "  chondro-endothelioma  (chondrosarcoma). 

Vaeiety  4.  "  osteo-endothelioma  {osteosarcoma). 

Vaeiety  5.  "  rhabdomyo-endothelioma  (/"/?a6cZo-?n3/o«2a). 

Subvariety  1.  Fuso-cellular   teleangeiectatic   endothelioma  (fun- 
gus hcematodes). 
Subvariety  2.  Fuso-cellular    papillary   endothelioma    (papillary 
sarcoma). 
Species  3.  Piano-cellular  endothelioma  (fiat-celled  sarcoma,  endothe- 
lioma). 
Vaeiety  1.  Piano-cellular  ino-endothelioma  (fiat-celled  fibrosar- 
coma). 
Subvariety  1.  Piano-cellular    psammo-ino-endothelioma    (psam- 

moma). 
Subvariety  2.  Piano-cellular  papillary  psammo-ino-endothelioma 
(papillary  pjsammoma). 

^  The  so-called  ariant-celled  sarcoma  is  not  included  in  this  classification,  because 
giant  cells  do  not  form  specific  growths,  but  occur  more  or  less  in  different  tumors. 
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GENUS  IV.  INOMA  {Fibroma,  Fibrous  Tumor). 

Sub-genus  I.      Circumscribed  Inoma. 

Species  1.  Piano-cellular  circumscribed  inoma. 
Species  2.  Fasciculated  circumscribed  inoma. 

"Variety  1.     ....    .  endothelio-inoma  {sarco-fibromd). 

Variety  2 myxo-inoma  (inyxo-fibroma). 

Variety  3 lipo-inoma^  {lipoma,  fatty  tumor). 

Subvariety  1 teleangeiectatic  .    .    .  inoma. 

Subvariety  2. papillary  .    .    .  inoma  {wart). 

Sub-genus  II.     Diffuse  Inoma. 

Species  1.  Piano-cellular  diffuse  inoma. 
Species  2.  Fasciculated  diffuse  inoma. 

The  varieties  of  these  species  are  exemplified  in  molluscum  fibrosum 
and  in  diffuse  lipo-inoma. 

The  chondro-neoplasmata  are  cartilage  new-growths,  which  arise  not 
only  in  or  near  normal  cartilage,  but  among  structures  in  whose  sub- 
stance no  cartilage  exists  in  health.  These  cartilage  tumors  constitute 
the  fourth  order  of  neoplasmata,  with  one  genus  : 

ORDER  IV.     CHONDRO-NEOPLASMATA. 

GENUS  I.     CHONDROMA  {Cartilage  Tumor). 

Species  1.  Hyaline  chondroma. 
Variety  1.  Osteo-chondroma. 
Variety  2.  Endothelio-chondroma. 
Variety  3.  Ino-chondroma. 

The  osteo-neoplasmata  are  osseous  new-growths  which  arise  from 
bone  or  periosteum  or  are  develoj^ed  in  some  of  the  connective-tissue 
tumors.    They  constitute  the  fifth  order  of  neoplasmata,  with  one  genus  : 

ORDER  v.     osteo-neoplasmata. 
GENUS   I.     OSTEOMA. 

Species  1.  Compact  osteoma. 
Species  2.  Cancellated  osteoma. 

Variety  1.  Endothelio-osteoma  {sarco-osteoma). 
Variety  2.  Myeloid  endothelio-osteoma  {myeloid  sarco-osteoma). 
Subvariety  1.  Teleangeiectatic  myeloid  endothelio-osteoma  {[juI- 
sating  sarco-osteoma). 

The  odonto-neoplasmata,  tooth  neio-groicths,  constitute  the  sixth  order 
of  neoplasmata,  with  one  genus  and  seven  species.  Transcribed  from  J. 
Bland  Sutton's  work  on  tumors,  published  in  1894  : 

^  A  lipo-inoma,  commonly  called  lipoma  and  given  a  place  among  genera  of  new- 
growths,  is  in  reality  a  fibrous  tumor  whose  cells  have  become  infiltrated  and  gorged  with 
fat.  Therefore  it  does  not  appear  to  merit  a  higher  rank,  in  classification,  than  as  a  vari- 
ety of  inoma. 
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OKDER  VI.     ODONTO-NEOPLASMATA. 
GENUS  I.     ODONTOMA  (Tooth  Tumov). 

Species  1.  Epithelial  odontoma  [from  the  enamel  organ). 

Species  2.  Follicular  odontoma  ^ 

Species  3.  Fibrous  odontoma  [    .  ,        ^,     ,     ^7    /.  7,.  ,  x 

Species  4.  Cementoma  ^     _  \  (/^'^^^^  ^^«  tooth-follicle). 

Species  5.  Compound  follicular  odontoma  J 

Species  6.  Radicular  odontoma  {from  the  papilla). 

Species  7.  Composite  odontoma  [from  the  whole  germ). 

The  myo-neoplasmata  are  new-growths  of  smooth  muscular  tissue, 
and  constitute  the  seventh  order  of  neoplasmata,  with  one  genus : 

ORDER   VII.     MYO-NEOPLASMATA. 
GENUS   I.      MYOMA. 

Species  1.  Leiomyoma. 

Variety  1.  Ino-leiomyoma. 
Variety  2.  Endothelio-leiomyoma. 

The  neuro-neoplasmata  are  new-growths  of  medullary  or  of  fascicu- 
lated nerve-tissue,  and  constitute  the  eighth  order  of  neoplasmata,  with 
one  genus : 

ORDER  VIII.     NEURO-NEOPLASMATA. 
GENUS    I.       NEUROMA. 

Species.  1.  Medullary  neuroma. 
Species.  2.  Fasciculated  neuroma. 

Variety  1.  Neuroglio-neuroma. 

Variety  2.  Myxo-neuroma. 

Variety  3.  Ino-neuroma. 

Subvariety  1.  Teleangeiectatic  .  .  .  neuroma. 

The  angeio-neoplasmata  are  new-growths  of  blood-  or  lymph-vessels, 
and  constitute  the  ninth  order  of  neoplasmata,  with  one  genus  : 

ORDER  IX.  ANGEIO-NEOPLASMATA. 
GENUS  I.  ANGEIOMA. 

Species  1.  Hsematangeioma. 

Variety  1.  Cirsoid  hsematangeioma. 

Variety  2.  Cavernous  hsematangeioma. 
Species  2.  Lymphangeioma. 

Variety  1.  Cirsoid  lymphangeioma. 

Variety  2.  Cavernous  lymphangeioma. 


The  diagnosis  of  malignant  disease  in  its  late  stage  is  comparatively 
easy,  but  in  the  early  stage  it  is  attended  in  many  cases  with  extreme 

1  Cementoma  is  objectionable,  owing  to  its  hybridity.  The  growth  described  under 
that  name  by  Mr.  Sutton  seems  to  be  a  true  osteoma,  and  should  be  classified  as  a  species 
of  the  genus  osteoma.  If  it  be  a  tooth-bone  tumor,  its  proper  name  should  be  odont- 
osteoma. 
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difficulty.  In  every  case  many  factors  have  to  be  carefully  considered, 
since  the  tendency  of  malignant  disease  is  to  attack  organs  which  are 
beginning  to  show  degenerative  changes,  and  especially  in  people  who 
themselves  have  begun  to  show  signs  of  physical  decline. 

The  organs  which  conspicuously  undergo  degenerative  changes  are 
the  sexual  organs  in  women.  The  appearance  of  disease  in  these  organs 
after  forty  points  in  nearly  every  case  to  malignancy. 

In  men  after  forty-five  certain  tissues  seem  prone  to  the  development 
of  malignant  disease,  an  example  of  which  is  seen  in  the  mucous  mem- 
brane of  the  mouth.  In  arriving  at  an  early  diagnosis  of  malignant 
disease  the  history  of  the  patient  must  be  carefully  studied.  Inquiry 
should  be  made  to  ascertain  if  the  patient  has  received  an  injury,  such 
as  a  blow  or  a  fall,  or  has  been  subjected  to  some  mental  disturbance  or 
anxiety,  or  has  had  an  attack  of  severe  illness. 

In  men  the  alcoholic  habit,  the  existence  of  syphilis,  the  excessive 
use  of  tobacco  are  factors  to  be  considered,  since  any  or  all  of  such  agen- 
cies have  a  tendency  to  deteriorate  the  mucous  membrane  and  other 
tissues. 

The  importance  of  the  early  diagnosis  of  tumors  can  only  be  appre- 
ciated when  it  is  considered  that  human  life  often  depends  upon  the 
surgeon  arriving  at  an  early  and  accurate  decision.  In  every  case  of 
tumor  the  chronic  infective  diseases,  such  as  syphilis  and  tuberculosis, 
should  be  considered  and  eliminated. 

Gummata  are  removed  not  by  surgical  interference,  but  by  constitu- 
tional remedies.  In  cases  of  doubt  the  administration  of  mercury  and 
iodide  of  potash  should  be  given  a  trial  of  at  least  six  weeks  as  a  diifer- 
ential  diagnostic  test.  If  the  chronic  infective  diseases  can  be  elimin- 
ated, the  surgeon  should  endeavor  to  reach  a  conclusion  by  such  means 
as  by  inquiry  into  the  clinical  history,  by  inspection  and  by  palpation 
of  the  tumor,  by  a  consideration  of  the  age  of  the  patient  and  the  situ- 
ation of  the  growth,  by  a  study  of  its  relation  to  surrounding  parts,  by 
the  rapidity  of  its  development,  by  the  presence,  nature,  and  degree  of 
pain,  and  finally  by  the  use  of  the  harpoon  (Fig.  1). 

Fig.  1. 


Harpoon  for  removing  tissue  for  microscopical  examination. 

In  regard  to  the  clinical  history  of  tumors  in  general,  it  may  be 
stated  that  the  history  of  a  blow  points  to  the  development  of  haemato- 
cele  and  sarcoma.  Continual  and  unnatural  irritation  often  causes  the 
develojDment  of  papilloma,  carcinoma,  and  neuroma.  Infective  pro- 
cesses point  to  the  production  of  lupus,  glanders,  tubercle,  gumma,  and 
malignant  pustule. 

Congenital  tumors,  dermoid  cj'^ts,  teratoma,  and  nsevi  are  expressions 
of  perverted  development,  the  exact  causes  of  which  are  unknown. 

The  time  during  which  a  tumor  has  existed  should  always  be  ascer- 
tained. The  existence  of  a  tumor,  as  far  as  the  patient  is  concerned, 
means  the  length  of  time  he  or  she  has  noticed  the  presence  of  the 
growth.  This  is  often  very  misleading  to  the  surgeon,  since  the  tumor 
may  have  existed  unrecognized  for  a  long  period  of  time.     If  too  much 
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importance  is  attached  to  the  statement  of  the  patient,  the  surgeon  may 
mistake  a  malignant  neoplasm  for  a  benign  one  or  even  an  inflammatory 
disturbance.  This  question  must  be  carefully  weighed  by  the  surgeon 
in  his  attempts  to  arrive  at  a  correct  diagnosis. 

The  manner  in  which  a  tumor  is  developed  also  throws  light  upon 
its  character ;  thus  a  lump  starting  beneath  the  skin  and  eventually 
ulcerating  points  to  a  glandular  affection,  whereas  a  hard  lump  starting 
upon  the  surface  of  the  skin,  and  not  beneath  it,  and  ulcerating,  points 
to  an  epiblastic  carcinoma. 

The  employment  of  the  exploring  needle  has  been  greatly  extolled  by 
Middeldorpf,  who  applied  to  this  test  the  term  "  akidopeirasty  "  (axis,  a 
pointed  instrument;  iteipou,  to  pierce).  If  a  suitable  aseptic  needle  is 
thrust  into  a  tumor,  the  course  will  be  arrested  if  it  impinges  upon  an 
exostosis ;  or  if  it  penetrates  a  thin  lamella  of  bone  and  enters  a  cyst,  a 
central  sarcoma  is  probably  present,  or  if  the  needle  enters  a  cavity 
whose  walls  are  formed  of  a  soft  tissue,  a  cyst  of  some  variety  is  in  all 
probability  present. 

A  translucent  tumor  points  to  a  cyst,  and  the  transmission  of  light 
through  it  can  be  tested  by  the  use  of  a  suitable  lamp. 

Auscultation  and  percussion  can  be  employed  with  advantage  in 
diagnosticating  certain  kinds  of  tumors.  The  presence  of  a  bruit  points 
to  aneurysm,  especially  if  the  pulsation  is  expansile  and  not  a  simple 
pulsation,  as  occurs  in  tumors  situated  upon  a  large  artery.  If  a  tumor 
presses  upon  a  large  artery  so  as  to  narrow  its  lumen,  a  bruit  may  exist, 
which  must  not  be  mistaken  for  that  of  an  aneurysm,  which  is  trans- 
mitted along  the  artery  for  a  long  distance.  Percussion  elicits  informa- 
tion as  to  the  density  of  the  tumor,  while  bimanual  percussion  gives  a 
characteristic  thud  in  case  the  tumor  contains  a  large  quantity  of  fluid. 

It  occasionally  happens  that  a  rasping  noise  very  similar  to  a  bruit  is 
heard  in  a  vessel  whose  lumen  has  been  encroached  upon  by  external 
compression  due  to  the  presence  of  a  tumor. 

In  regard  to  the  information  obtained  by  palpation,  it  may  be  stated 
that  a  hard  tumor  points  to  the  presence  of  fibroma,  chondroma,  osteoma,, 
myoma,  neuroma,  sarcoma,  and  carcinoma,  while  a  soft  tumor  points  to 
a  myxoma,  lipoma,  or  angeioma.  A  fixed  tumor  points  to  a  chondroma 
or  osteoma,  while  a  movable  tumor  is  likely  to  be  a  fibroma,  myxoma, 
lipoma,  myoma,  angeioma,  or  neuroma.  Palpation  also  affords  knowledge 
as  to  the  mobility  or  fixity  of  the  tumor  to  the  surrounding  structures. 
Palpation  may  even  produce  a  certain  egg-shell  crepitation  characteristic 
of  central  sarcoma.  In  such  a  case  the  thin  layer  of  bone  produced  by 
absorption  of  the  bone  by  the  tumor  crepitates  under  the  manipulation. 

In  regard  to  the  age  of  the  patient,  the  malignant  tumor  of  advanced 
life  is  carcinoma.  Sarcoma,  on  the  other  hand,  is  the  malignant  tumor 
of  early  life,  but  may  also  be  seen  in  exceptional  cases  in  persons  of 
advanced  age.  During  adult  life  lipoma,  fibroma,  myxoma,  chondroma, 
osteoma,  myoma,  angeioma,  neuroma,  and  adenoma  are  among  those 
chiefly  found.  There  is  one  form  of  chondroma — viz.  that  affecting  the 
digits — which  is  usually  found  in  children. 

The  situation  of  tumors  throws  much  knowledge  upon  the  question 
of  diagnosis.  A  primary  malignant  tumor  of  bone  is  always  sarcoma, 
since  carcinoma  affects  bone  as  a  secondary  disease.     The  lower  jaw  is 
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frequently  the  seat  of  sarcoma  during  early  youth.  A  tumor  in  the 
female  breast  in  a  patient  over  forty-five  years  is  usually  a  carcinoma, 
since  sarcoma  and  adenoma  generally  aifect  the  gland  at  a  much  earlier 
period. 

A  study  of  the  relation  of  a  tumor  to  surrounding  parts  demonstrates 
the  fact  of  lymphatic  involvement,  which  points  to  the  existence  of 
carcinoma,  since  dissemination  in  this  tumor  takes  place  through  the 
lymphatic  system.  In  sarcoma  the  metastasis  is  by  the  blood-vessels ; 
hence  lymphatic  enlargement  is  seldom  observed  in  this  variety  of 
malignant  neoplasm  or  in  any  of  the  purely  benign  tumors.  In  the 
melanotic  form  of  sarcoma,  however,  the  lymphatic  glands  are  often 
secondarily  affected. 

The  rapidity  of  growth  sheds  much  light  on  the  diagnosis  of  tumors, 
since  the  malignant  tumors,  carcinoma  and  .sarcoma,  grow  very  rapidly, 
and  the  benign  tumors  as  a  rule  develop  very  slowly. 

The  presence  of  pain  is  an  important  link  in  the  chain  of  evidence  as 
to  diagnosis.  In  carcinoma  and  sarcoma  pain  is  present  as  a  rule.  The 
character  of  the  pain  is  also  pathognomonic,  since  in  the  malignant 
tumors  the  pain  is  intermittent  and  lancinating,  while  pain  is  usually 
absent  in  all  other  tumors,  unless  possibly  a  simple  tumor  becomes 
inflamed  from  traumatism  or  a  nerve-filament  is  involved  in  the  mass 
during  its  slow  growth. 

In  estimating  the  degree  of  pain  the  nervous  temperament  of  the 
patient  should  be  taken  into  consideration.  For  example,  in  neurotic 
females  the  expression  of  pain  in  adenoma  of  the  breast  is  often  very 
pronounced. 

The  use  of  the  harpoon  affords  much  valuable  knowledge  as  to  the 
diagnosis  of  any  particular  tumor.  The  examination  of  shreds  of 
tissue  from  a  tumor  enables  the  surgeon  to  arrive  at  a  probably  correct 
diagnosis,  especially  if  the  clinical  history  corroborates  the  microscopical 
examination.  An  expert  microscopist  is  not  always  willing  to  commit 
himself  positively  as  to  the  existence  of  a  sarcoma  by  the  appearance  of 
giant  cells  upon  a  slide,  for  these  same  cells  are  found  normally  in  the 
medulla  of  bone ;  nor  is  he  willing  to  assert  absolutely  the  presence  of  a 
sarcoma  or  gumma  because  he  finds  before  him  hyperplastic  connective 
tissue.  The  microscopical  examination  of  a  portion  of  the  tumor  pre- 
vious to  its  removal  is  extremely  valuable  in  diagnosis  when  taken  in 
connection  with  the  clinical  history,  but  it  is  not  to  be  relied  upon  as  a 
single  arbitrary  measure  to  establish  a  diagnosis  of  the  peculiar  character 
of  a  tumor  in  every  case. 

In  a  case  of  doubtful  diagnosis  between  epithelioma  and  gumma, 
especially  of  the  tongue,  too  much  reliance  must  not  be  placed  upon  the 
result  of  a  microscopical  examination  of  small  portions  which  are 
removed  from  the  surface,  since  sections  of  the  papillse  in  a  state  of 
inflammatory  hypertrophy  may  be  mistaken  for  epithelial  columns  and 
globes. 

The  employment  of  the  hypodermic  needle  attached  to  a  small 
syringe  (Fig.  2)  is  often  of  great  value,  since  an  examination  of  any 
abstracted  fluid  may  enable  the  surgeon  to  complete  the  diagnosis.  The 
failure  to  obtain  fluid  by  the  exploring  needle  must  not  be  considered  as 
positive  proof  that  the  tumor  is  essentially  and  entirely  solid,  inasmuch 
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as  jfluid  may  be  imprisoned  in  a  number  of  small  cysts,  or  it  may  be  of 
such  consistency  as  to  block  the  needle. 

The  consistence  of  a  growth  and  the  local  temperature  are  important 
factors  in  arriving  at  an  early  diagnosis.     Malignant  tumors,  as  a  rule, 

Fig.  2. 


Exploring  needle  with  syringe  for  withdrawing  fluid  from  cystic  tumors. 


are  firm  and  hard,  unless  the  growth  is  cystic,  in  which  case  the  fluid 
gives  to  the  tumor  a  sense  of  fluctuation. 

The  temperature  of  the  part  is  not,  as  a  rule,  elevated  in  malignant 
tumors,  unless  there  is  some  acute  inflammatory  action  engrafted  upon 
the  tumor.  In  some  forms  of  visceral  sarcoma,  however,  an  irregular 
temperature  curve  sometimes  exists.  Abscesses,  on  the  other  hand,  are 
attended  by  elevation  of  temperature,  which  is  most  striking  as  compared 
with  that  which  is  occasionally  observed  in  sarcoma.  In  abscess  there 
a  zone  of  induration  which  gradually  subsides  into  the  healthy  tissue, 
and  pyrexia  is  usually  concomitant. 

The  prognosis  in  malignant  tumors  is  subject  to  wide  variations,  and 
must  necessarily  depend  upon  a  correct  diagnosis.  Tumors  arising  from 
inflammation  must  be  first  excluded,  and  then  the  diflerent  varieties  of 
cysts,  and  finally  a  diiferentiatiou  between  benign  and  malignant  growths, 
must  be  made  before  any  prognosis  can  be  established.  In  case  of  doubt 
as  to  the  precise  nature  of  any  tumor  no  prognosis  should  be  given.  In 
case  of  certainty  of  the  presence  of  malignant  disease  the  prognosis 
should  not  be  withheld  from  the  family,  but  ought  not  to  be  communi- 
cated to  the  patient.  It  is  a  well-established  clinical  fact  that  cases 
which  at  first  seem  to  be  the  most  hopeless  terminate  in  recovery.  On 
the  other  hand,  cases  which  apparently  ajDpear  to  be  the  most  hopeful 
end  in  speedy  death.  The  points  upon  which  a  favorable  prognosis  can 
be  made  are  early  recognition  and  radical  operation.  If  a  tumor  can  be 
removed  within  six  mouths  from  its  actual  incipiency,  the  prospects  of  a 
permanent  cure  are  most  encouraging.  The  radical  character  of  the 
operation  is  a  most  important  factor,  since  the  more  freely  the  diseased 
tissue  is  removed  with  a  wide  area  of  healthy  tissue  the  better  the  prog- 
nosis. In  cancer  the  neighboring  lymphatics  should  always  be  removed, 
and  in  sarcoma  the  entire  bone,  and  in  exceptional  cases  lymphatic  nodes 
also,  although  usually  the  glands  escape  infection  in  the  early  stage  of 
the  development  of  sarcoma. 

The  special  variety  of  sarcoma  influences  largely  the  prospects  of 
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cure.  Gross  has  shown  that  the  spindle-cell  form  is  supposed  to  be  43.5 
per  cent,  more  malignant  than  the  central  giant-celled,  and  the  small 
round-celled  most  malignant  of  all. 

The  periosteal  sarcoma  is  more  malignant  than  the  central.  The 
round-cell  variety,  either  in  periosteal  or  central  sarcoma,  has  a  most 
serious  prognosis,  provided  the  tumor  is  not  early  removed.  Melanosis 
increases  the  clinical  gravity  of  the  prognosis. 

In  carcinoma  the  melanotic  variety  is  the  most  malignant,  and  next 
the  encephaloid  and  colloid.  The  last  in  the  descending  scale  is  scirrhus, 
and  then  epithelioma,  and  finally  rodent  ulcer. 

The  situation  of  the  malignant  disease  has  an  important  bearing  upon 
the  prognosis,  since  those  cases  in  which  the  neoplasm  is  accessible  to 
operative  interference  without  great  danger  to  life  itself  are  more  favor- 
able than  those  in  which  the  disease  affects  the  viscera,  and  in  which  the 
growths  cannot  be  removed  without  adding  the  mortality  of  a  prolonged 
and  difficult  abdominal  section.  Surface  epithelioma  offers  a  better 
prognosis  than  epithelioma  situated  in  a  gland  or  an  organ,  since  in  the 
former  case  the  growth  extends  only  in  one  direction,  while  in  the  latter 
case  the  growth  extends  in  many. 

The  manner  in  which  the  situation  of  a  tumor  affects  the  prognosis  is 
seen  in  an  exostosis  upon  the  outer  surface  of  the  skull,  which  produces 
no  disturbance,  whereas  the  same  kind  of  a  growth  situated  upon  the 
inner  surface  of  the  skull  may  cause  fatal  pressure-effects.  Application 
of  this  same  rule  may  be  applied  to  all  kinds  of  tumors,  and  the  result  is 
practically  the  same.  A  benign  tumor  may  have  a  serious  prognosis  if 
its  situation  is  such  as  to  produce  pressure  upon  important  vessels  and 
organs,  or  if  the  growth  itself  becomes  the  seat  of  microbic  infection. 

The  prognosis  is  always  favorable  in  benign  tumors  if  the  growth  is 
completely  removed.  In  the  case  of  malignant  tumors  there  are  many 
unknown  factors  which  compel  the  conscientious  surgeon  to  withhold  a 
favorable  prognosis  until  at  least  three  years  have  elapsed  since  the  ope- 
ration. The  earlier  and  the  more  radical  the  operation  the  better  the 
prognosis.  Finally,  the  existence  of  certain  types  of  malignant  tumors 
enables  the  surgeon  to  give  a  more  favorable  prognosis  than  he  could 
give  in  certain  other  types  of  malignant  disease. 

In  Dr.  Gouley's  interesting  article  on  the  prognosis  of  tumors,  read 
before  the  New  York  State  Medical  Association  in  1895,  from  which  the 
writer  quotes  with  permission,  he  says  :  "  For  the  consideration  of  those 
who  may  wish  to  make  further  researches  into  this  subject  it  is  proper 
to  note  that,  since  benign  tumors  by  regression  are  transformed  into 
malignant  tumors,  it  is  not  unlikely  that  malignant  tumors  by  progres- 
sion toward  a  higher  organization  are  sometimes  transformed  into  benign 
tumors,  or  at  least  into  tumors  which  remain  quiescent  for  long  periods 
of  time.  The  behavior  of  the  so-called  '  atrophic  carcinomata '  appears 
to  justify  this  view.  The  tumors  named  atrophic  carcinomata  because 
of  their  tendency  to  decrease  in  size,  to  contract  like  scar-tissue,  owing 
to  sclerous  degeneration  of  their  fibrous  tissue,  are  rightly  regarded  as 
less  malignant  than  other  forms,  and  often  last  many  years  without 
involvement  of  lymph-glands  or  doing  any  mischief  whatsoever. 

"  The  probable  reason  why  in  these  '  atrophic  carcinomata '  the 
lymph-glands  are  not  implicated  is  that  it  cannot  be  easy  for  the  em- 
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bryonic  epithelial  cells  to  multiply  and  migrate,  owing  to  their  being,  as 
it  were,  imprisoned  in  the  dense  sclerotic  tissue.  Ulceration  can  only 
set  them  free  to  do  mischief.  Thus  an  adenoma  may  at  the  time  of 
greatest  proliferation  of  its  epithelial  cells,  at  the  very  time  of  its  trans- 
formation into  a  carcinoma,  receive  an  abundant  accession  of  endothelial 
cells,  which  rapidly  progress  into  fibrous  tissue  greater  in  amount  than 
the  epithelial  cells,  the  fibrous  tissues  soon  undergoing  sclerous  degenera- 
tion. Such  may  be  the  right  explanation  of  the  origin  and  apparent 
harmlessness  of  '  atrophic  carcinomata.'  What  may  be  the  exact  excitant 
of  this  progressive  metamorphosis  and  of  the  subsequent  sclerous  degen- 
eration, of  this  eflPort  of  nature  to  efPect  a  cure,  has  not  yet  been  ascer- 
tained." 

The  spontaneous  disappearance  of  tumors  from  the  body  has  been 
observed  by  several  eminent  authorities.  Dwight  reports  a  case  of  com- 
plete subsidence  of  a  pelvic  tumor  in  which  abscess  was  eliminated  and 
gumma  was  excluded  by  the  administration  of  iodide  of  potash.  Sands 
also  reported  a  case  of  a  large  tumor  of  the  left  groin  which  completely 
disappeared,  so  that  at  the  autopsy  no  trace  of  the  tumor  could  be  found 
except  a  superabundance  of  connective  tissue.  Esmarch  has  reported 
cases  of  recurring  fibroid  tumor  disappearing  under  the  use  of  iodide  of 
potash.  Duhring  reported  a  case  of  inflammatory  fungoid  neoplasm 
which  involved  the  chorion,  and  which  spontaneously  disappeared. 
Coats  presented  specimens  before  the  Pathological  Society  of  London,  in 
which  Sir  James  Paget  remarked  that  "  the  report  of  such  a  case  was 
useful  as  likely  to  help  in  the  explanation  of  those  rare  instances  in 
which  tumors  diagnosticated  to  be  cancerous  had  disappeared  after  a 
time."  Three  cases  of  this  kind  were  observed  by  Sir  James  Paget. 
Fischer  has  shown  that  certain  tumors  have  been  known  to  disappear 
spontaneously  in  consequence  of  some  serious  illness,  or,  if  not  to  disap- 
pear, at  least  to  become  greatly  reduced  in  size.  Among  these  tumors 
he  mentions  sarcoma,  adenoma,  and  lymphatic  enlargements.  Cheever 
reports  twelve  cases  of  miscellaneous  tumors  that  disappeared  either 
spontaneously  or  as  the  result  of  the  administration  of  potash,  arsenic, 
iron,  and  bichloride  of  mercury. 

Although  there  seems  to  be  some  reason  to  believe  that  tumors  proper 
may  disappear  spontaneously,  the  fact  remains  that  they  very  rarely  do 
so,  and  such  inference  should  only  be  drawn  where  the  diagnosis  has 
been  established  beyond  question  and  the  subsidence  has  been  complete, 
or,  if  partial,  that  it  was  not  of  some  complicating  inflammatory  enlarge- 
ment. It  should  be  always  borne  in  mind  that  the  more  chronic  a  case 
of  scirrhous  cancer  the  more  does  it  undergo  cicatricial  contraction.  This 
contraction  must  not  be  considered  in  connection  with  spontaneous  sub- 
sidence or  disappearance. 

The  treatment  of  tumors  is  divided  into  medical  and  surgical, 
and  recently  inoperable  tumors  have  been  treated  by  a  special  method 
in  which  the  toxines  of  erysipelas  and  of  the  bacillus  prodigiosus  have 
been  injected  with  a  view  of  causing  degeneration  and  absorption  of  the 
neoplasm. 

The  surgeon  can  expect  little  or  nothing  from  internal  medication 
in  the  treatment  of  tumors ;  however,  a  brief  review  of  the  drugs  that 
have  been  employed  may  not  be  amiss. 
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Boerhaave  recommended  mercury ;  Lefebvre  as  far  back  as  1775 
used  arsenic ;  Duportel  and  Duparcque  administered  various  prepara- 
tions of  gold;  Weise  in  1829  advocated  the  use  of  animal  charcoal; 
St5rk  in  1761  gave  the  preparations  of  conium  maculatum  ;  Valsalva  and 
others  suggested  venesection  ;  and  Turenne  recommended  syphilization. 
Bennett  employed  ice  to  malignant  tumors  as  far  back  as  1850,  but  the 
result  was  only  to  retard  the  growth. 

Among  some  of  the  remedies  employed  may  be  mentioned  red-clover 
tea,  tincture  of  thuya,  also  hydrastis,  the  latter  in  fifteen-drop  doses 
three  times  daily  for  a  long  period  of  time.  The  internal  use  of  Chian 
turpentine,  as  recommended  by  Clay,  has  on  the  whole  failed  to  realize 
the  benefits  which  he  claimed  for  it.  As  a  curative  agent  it  is  prac- 
tically useless,  but  in  some  cases  the  writer  has  found  that  it  relieves 
pain  and  has  a  tendency  to  control  hemorrhage. 

The  surgical  treatment  of  tumors  is  directed  to  their  complete  re- 
moval, since  nothing  can  be  expected  from  the  internal  administration 
of  drugs,  except  in  some  cases  of  inflammatory  lymphatic  enlargements 
where  the  use  of  arsenic  is  often  beneficial. 

The  so-called  gummy  tumors  are  really  inflammatory  neoplasms,  and 
not  new-growths,  and  do  not  come  within  the  scope  of  this  subject. 

Tumors  are  removed  to  prevent  pain  and  inconvenience  and  the  pos- 
sibility of  damage  to  subjacent  organs ;  for  the  relief  of  hemorrhage  ; 
for  psychical  reasons ;  and  even  for  cosmetic  eifects.  Finally,  benign 
tumors  are  excised  because  of  the  possibility  of  malignant  degeneration. 
These  reasons  are  unimportant  in  comparison  with  that  of  saving  human 
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Paquelin  thermo-cautery. 


life.  In  every  case  it  is  advisable  to  remove  tumors  from  the  body, 
since  no  one  can  foretell  what  the  result  will  be  if  any  tumor  is  left 
in  the  economy. 

In  ancient  times  the  actual  cautery  was  employed,  and  even  to  this 
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day  this  method  possesses  many  superior  advantages.  Under  anaesthesia 
the  tumor  can  be  quickly  removed  and  with  no  danger  from  hemorrhage. 
The  surface  epithelioma  and  the  rodent  ulcer  are  the  varieties  of  malig- 
nant disease  the  treatment  of  which  meets  with  the  best  results  by  the 
actual  cautery.  The  best  instrument  employed  for  the  application  of 
this  method  is  the  well-known  Paquelin  cautery  (Fig.  3),  and  in  patients 
in  whom  there  exists  an  inherent  dread  of  the  knife  this  plan  of  treat- 
ment is  often  attended  with  excellent  results.  The  base  of  any  malignant 
ulcer  requires  the  actual  cautery  to  render  even  the  operation  of  excision 
effective. 

Ligature  of  a  tumor  has  been  employed.  The  ligature  is  placed 
about  the  root  of  the  tumor,  and  the  growth,  thus  deprived  of  blood, 
undergoes  rapid  necrosis.  This  method  was  formerly  employed  only  in 
pedunculated  tumors,  as  far  back  as  the  time  of  Ambrose  Pare,  but  in 
recent  years  the  use  of  the  ligature  was  extended,  mainly  through  the 
writings  of  Mayor,  to  include  sessile  growths.  The  multiple  liga- 
tures were  used  in  these  cases,  notably  in  vascular  tumors.  This  same 
method  is  also  employed  by  means  of  special  instruments  devised  with 
a  view  to  constricting  the  growth  at  its  base.  In  this  connection  may 
be  mentioned  the  method  by  crushing  with  an  ecraseur,  which  was  intro- 
duced by  Chassaignac  (Fig.  4).    Amputation  of  the  tongue  and  penis  has 
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Ecraseur  for  removal  of  tumors,  crushing  the  pedicle. 

been  performed  by  this  method,  but  the  results  are  not  satisfactory.  The 
writer  has  removed  several  pedunculated  tumors  by  ligature  in  the  form 
of  elastic  bands,  which  were  applied  to  the  pedicle  after  a  method  sug- 
gested by  Nathan  R.  Smith,  and  practised  quite  extensively  by  the  late 
James  R.Wood.  Ligature  of  a  main  artery  leading  into  the  tumor  has 
been  tried  with  success  in  some  cases  and  failures  in  others. 

Avulsion  of  the  tumor  has  been  performed  by  seizing  it  with  a  pair 
of  forceps  and  twisting  the  pedicle  around  the  axis,  thus  tearing  it  for- 
cibly from  its  attachments  to  the  body. 

Cauterization  in  the  treatment  of  tumors  must  be  mentioned,  in  order 
not  to  omit  any  of  the  usual  means  employed.  Caustics,  as  a  rule, 
should  not  be  used  except  by  those  who  understand  the  peculiar  manner 
of  application.  They  can  be  tried  when  operative  interference  is  impos- 
sible or  for  the  purpose  of  encouraging  a  sloughing  mass  to  come  away 
from  the  body.  Caustics  are  often  employed  with  advantage  in  con- 
junction with  operations  upon  the  bone.  In  malignant  disease  of  the 
orbit,  after  the  soft  parts  are  freely  excised  the  application  of  the  caustic 
is  of  advantage.     The  deliquescent  crystals  of  chromic  acid  have  been 
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often  employed  by  the  writer  in  cases  of  deep-seated  epithelioma  after 
free  removal  with  the  knife.  In  conjunction  with  operative  interference 
the  use  of  the  last-named  caustic  is  often  of  great  benefit. 

The  use  of  caustics  is  attended  with  severe  pain,  which  often  lasts 
for  some  time.  The  preparation  generally  used  is  Mance's  paste,  which 
consists  of  fifteen  grains  of  white  arsenic,  seventy-five  of  cinnabar,  and 
thirty-five  of  burnt  sponge,  which  are  rubbed  up  into  a  paste  by  the 
addition  of  a  few  drops  of  water.  Chloride  of  zinc  is  often  used  also 
in  the  form  of  a  paste,  which  is  made  by  adding  to  one  part  of  chloride 
of  zinc  three  or  four  parts  of  flour  and  a  few  drops  of  water.  AVhat- 
ever  variety  of  escharotic  is  used,  the  caustic  should  not  be  applied,  as 
a  rule,  directly  to  the  skin,  but  only  to  an  ulcerating  surface.  The  skin 
about  the  ulceration  should  be  protected  by  rubber  plaster.  In  some 
exceptional  cases  it  is  best  to  apply  the  caustic  at  a  distance  from  the 
growth,  and  to  encourage  a  large  slough,  including  a  wide  area  from  the 
diseased  mass. 

Escharotics  are  useful  in  superficial  lesions  and  never  indicated  in 
deep-seated  ulcerations.  The  potassa  fusa  is  excellent,  because  its  caus- 
tic effects  can  be  controlled  by  the  use  of  vinegar,  which  causes  it  to  cease 
its  action  and  at  the  same  time  relieves  the  pain. 

Injections  have  been  used  for  the  purpose  of  destroying  and  remov- 
ing tumors,  among  which  may  be  mentioned  ergotin,  arsenic,  nitrate  of 
silver,  osmic  acid,  and  phosphorus.  Turpentine  in  equal  parts  with 
absolute  alcohol  is  often  used,  or  one  part  of  turpentine  to  two  parts  of 
alcohol.  Of  these  last  two  preparations  a  syringeful  can  be  injected 
into  the  tumor  every  ten  to  twelve  days  (Fig.  5).     Osmic  acid  is  used 
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Sjrringe  for  injection  of  fluids  into  tumors. 

also  as  an  injection  in  three-drop  doses  of  a  1  per  cent,  solution.  Fowler's 
solution  can  be  used  in  like  manner  undiluted  in  two-drop  doses.  Arsenic 
is  used  also  in  the  form  of  a  paste,  known  as  Frere  Gome's  paste,  which 
has  been  found  useful  in  epithelioma  and  rodent  ulcer. 

A  concentrated  solution  of  the  crystals  of  chromic  acid  is  also  em- 
ployed as  a  caustic.     It  is  said  to  cause  less  pain  than  the  other  caustics. 

Maisonneuve  in  1857  practised  another  form  of  cauterization,  which 
consisted  in  introducing  into  the  tissues  by  puncture  some  caustic.  The 
caustic  is  applied  to  the  base  of  the  tumor  by  inserting  arrow-shaped 
pieces  of  chloride-of-zinc  paste  in  small  openings  made  with  a  bistoury. 
The  arrows  are  also  introduced  vertically  around  the  tumor,  and  gen- 
erally are  thrust  through  the  centre  of  the  tumor. 

In  carcinoma  of  the  breast  Jarvis  Wight  recommends  the  persistent 
use  of  arsenic  bromide  internally.  The  dose  is  from  one-fortieth  to 
one-tenth  of  a  grain,  beginning  with  the  smaller  dose  and  gradually 
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increasing  it.  In  conjunction  with  the  arsenic  bromide  a  solution  of 
gold  is  used  in  doses  of  from  five  to  fifteen  drops  after  meals.  Cal- 
cium carbonate  has  also  been  given  as  an  adjuvant  to  the  other  reme- 
dies, but  in  itself  is  inferior  to  the  arsenic  bromide. 

The  injections  of  the  aniline  dyes,  especially  the  blue  pyoktanin,  have 
been  employed  in  the  treatment  of  inoperative  malignant  disease.  This 
method  was  introduced  by  Von  Mosetig-Moorhof  in  January,  1891. 
Pyoktanin  is  one  of  the  methyl  violets.  The  strength  of  the  solution 
for  hypodermic  injections  is  1  :  500,  and  it  should  be  made  fresh,  and 
then  temporarily  kept  in  a  glass-stoppered  blue  bottle.  The  drug  can 
be  used  in  a  stronger  solution  for  external  application,  or  the  pure  drug 
can  be  dusted  over  an  ulcerated  surface.  The  injections  should  be  made 
under  the  most  rigid  antiseptic  precautions,  which  include  preparation 
of  the  field  of  operation  and  sterilization  of  the  needle  by  boiling.  The 
quantity  to  be  injected  varies  from  one-half  a  drachm  to  three  drachms. 
The  oozing  after  the  withdrawal  of  the  needle  is  controlled  by  a  pledget 
of  antiseptic  gauze.  The  injections  should  be  employed  every  other  day. 
Von  Nussbaum  has  tied  the  afferent  vessels  prior  to  the  injections.  Dr. 
Willy  Meyer  has  tabulated  the  results  in  an  interesting  monograph  upon 
the  subject.  He  claims  for  this  drug  no  expectation  of  permanent  cure, 
but  relief  of  pain  and  partial  restoration  of  function  of  the  part.  Von 
Mosetig  reports  several  cures  from  the  use  of  this  drug.  Nunn,  Lind- 
ner, and  others  have  also  reported  cures.  Dr.  Meyer's  conclusions  are 
that  "  the  use  of  the  aniline  dyes  in  the  treatment  of  inoperable  carci- 
noma (malignant  growths)  generally  is  a  palliative  treatment.  In  very 
rare  cases  this  treatment  may  cure."  The  writer  has  employed  this 
method,  but  the  results  are  such  that  he  is  not  justified  in  commending 
its  use  except  in  rare  cases. 

Nussbaum  has  highly  extolled  the  use  of  the  thermo-cautery.  His 
plan  is  to  use  the  cautery  around  the  periphery  of  the  growth,  and  by 
complete  circumcision  cause  the  tumor  to  undergo  an  atrophy.  The  pain 
subsides,  the  ulcerations  are  checked,  and  the  foul  smell  is  controlled. 
If  the  sloughs  come  away,  the  thermo-cautery  is  applied  to  the  base  of 
the  ulcer,  and  in  this  manner  the  unhealthy  granulations  are  all  de- 
stroyed. 

Electrolysis  has  been  employed  in  the  treatment  of  tumors.  The 
results  of  treatment  by  this  method  are,  as  a  rule,  unsatisfactory.  Neftel 
reports  a  case  of  cancer  of  the  male  breast  cured  by  the  use  of  electrol- 
ysis. He  used  "the  large  apparatus  of  Kriiger  and  Hirschman  with 
elements  of  Siemens,  subdividing  at  the  second  and  third  operation  the 
cathode  into  three  and  four  branches,  connected  with  the  needles  by 
serres-fines."  The  discoverer  of  this  treatment  was  Crussel  of  St.  Peters- 
burg. He  treated  tumors  by  electrolysis  as  early  as  1839.  Meyer 
of  Berlin  and  Dr.  Althaus  have  improved  the  technique,  and  the  latter 
has  pointed  out  the  great  importance  of  the  negative  pole. 

In  the  treatment  of  tumors  electrolysis  acts  (1)  through  mechanical 
disintegration  of  the  tissues,  setting  the  hydrogen  free ;  (2)  through 
the  dissolving  action  of  the  accumulated  free  alkali  (potash-soda  lime) ; 
(3)  through  the  local  modification  of  nutrition  by  means  of  the  vaso- 
motor nerves  of  the  parts  brought  under  the  immediate  influence  of  the 
current.    (For  a  full  description  of  the  treatment  of  tumors  by  electrol- 
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ysis  the  reader  is  referred  to  Neftel's  articles  published  in  vols.  Ivii.,  Ixx., 
and  Ixxxvi.  of  Virchow's  Archiv.) 

In  ulcerated  surfaces  a  lotion  composed  of  eight  grains  of  the  chlorate 
of  potash  and  two  minims  of  strong  hydrochloric  acid  to  an  ounce  of 
distilled  water  has  been  applied  with  signal  benefit. 

Instead  of  the  chlorine  lotion  just  mentioned,  a  powder  of  manganese 
potash  can  be  sprinkled  over  the  ulcerated  surface.  This  powder  is 
made  by  mixing  manganate  and  the  permanganate  of  potash,  and  has  a 
very  marked  effect  upon  the  ulcerating  surface  by  its  power  of  oxidizing 
dead  animal  tissue  and  thus  dejDriving  the  ulcer  of  its  foul  smell. 

In  cases  of  secondary  hemorrhage  from  the  ulcerated  mass  dry  lint 
soaked  in  the  perchloride  of  iron  and  pressed  only  over  the  bleeding  point 
is  the  best  styptic  for  general  use  in  these  cases.  Monsel's  solution  can 
be  substituted  for  the  perchloride  of  iron.  These  strips  of  lint  should 
be  removed  after  a  few  hours. 

The  pain  in  malignant  disease  is  often  relieved  by  opium  in  some 
form.  Hypodermic  injections  of  morjDliine  are  useful  in  most  cases,  and 
in  a  few  of  no  practical  utility.  The  surgeon  must  bear  in  mind  that 
morphia  once  begun  must  be  continued  to  the  end,  and  this  fact  should 
influence  him  in  beginning  the  use  of  the  drug.  There  are  many  objec- 
tions to  the  administration  of  morphia  in  these  cases,  and  it  should 
only  be  resorted  to  when  all  other  means  have  failed  and  when  the  pain 
is  constant  and  severe  ;  but  when  these  indications  are  present  the  drug 
should  not  be  withheld. 

Topical  applications  of  cocaine,  of  lead-and-opium  wash,  of  extract 
of  conium,  of  Chian  turpentine,  of  belladonna,  and  of  other  like  drugs 
have  often  proved  efficacious  in  relieving  the  pain. 

The  division  of  nerves  distributed  to  the  part  has  often  afforded 
marked  relief  in  the  pain  of  malignant  disease,  as,  for  example,  the 
gustatory  in  carcinoma  of  the  tongue. 

The  possibility  of  curing  malignant  tumors  has  been  shown  by  the 
work  of  Rose  of  Zurich.  He  operated  upon  298  cases  of  malignant 
tumors  between  the  years  1867  and  1878,  and  Meyer  was  able  to  collect 
data  in  reference  to  64  of  the  cases.  In  1887  there  were  22  cases  alive 
without  recurrence,  although  the  period  of  immunity  embraced  a  period 
of  from  nine  to  twenty  years.  In  this  list  of  tumors  there  were  some 
of  a  very  serious  nature  which  required  a  most  formidable  operation. 
Hardaway  has  reported  some  cases  of  sarcoma  and  melano-sarcoma 
affecting  the  skin  where  spontaneous  retrograde  changes  have  occurred, 
which  terminated  in  complete  cure  of  the  disease.  Bosworth  and  others 
have  also  reported  cases  of  sarcoma  of  the  tonsil  which  have  been  per- 
manently cured. 

The  writer  has  published  a  series  of  cases  of  malignant  tumors  in 
which  he  has  operated  and  which  have  been  permanently  cured.  At  the 
present  time  at  least  three  years,  and  in  the  majority  of  the  cases  ten  or 
more  years,  have  transpired  without  recurrence.  The  list  includes 
24  cases  of  sarcoma,  15  cases  of  carcinoma,  10  of  epithelioma,  making 
in  all  49  cases.  To  this  list  many  other  cases  can  soon  be  added,  but 
which  are  at  present  debarred  from  the  list  on  account  of  a  three-year 
time  limit.  In  each  of  these  49  cases  a  complete  history  is  preserved, 
also  the  original  tumor,  with  a  written  diagnosis  by  a  professor  of 
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pathology,  also  the  names  of  the  physicians  who  were  present  at  the 
operations.  These  cases  place  beyond  all  donbt  the  possibilities  of  per- 
manent cure  in  malignant  disease.  In  this  group  the  cases  of  malignant 
tumors  of  the  breast  are  not  included,  hence  they  are  discussed  sepa- 
rately under  Tumors  of  the  Breast. 

The  treatment  of  inoperable  tumors  by  the  injection  of  the  mixed 
toxines  of  erysipelas  and  bacillus  prodigiosus  has  been  carefully  studied 
by  Coley,  the  author  of  the  method,  whose  interesting  articles  upon  this 
subject  are  worthy  of  study.  In  the  present  state  of  our  knowledge  no 
positive  opinion  can  be  given  as  to  the  efficiency  of  this  method  :  it  will 
suffice  in  this  connection  to  give  a  summary  of  the  method,  with  the 
latest  results,  and  defer  any  positive  conclusions  until  more  clinical  data 
are  presented.  Coley's  earlier  method  consisted  in  using  the  filtered 
toxines,  prepared  by  growing  the  erysipelas  streptococci  in  bouillon 
three  weeks,  then  filtering  through  porcelain,  and  preserving  by  adding 
thymol.  The  toxines  of  the  bacillus  prodigiosus  were  prepared  in  the 
same  manner,  and  the  two  were  mixed  at  the  time  of  using.  Later  the 
erysipelas  streptococci  were  cultivated  in  bouillon  for  three  weeks,  at  the 
end  of  which  time  the  bacillus  prodigiosus  was  added,  and  the  two  germs 
allowed  to  grow  together  for  an  additional  period  of  ten  days,  and  sub- 
sequently filtered.  Four  of  Coley's  successful  cases  were  treated  by  this 
method.  The  method  of  filtration  made  it  possible  to  utilize  only  the 
soluble  products ;  hence  in  order  to  obtain  whatever  virtue  might  exist 
in  the  bodies  of  the  germs  themselves  the  cultures  were  sterilized,  with- 
out filtration,  by  subjecting  them  to  a  temperature  just  sufficient  to  kill 
the  germs  without  having  any  material  influence  upon  the  toxines  them- 
selves. This  temperature  was  found  to  be  about  58°  C.  This  prepara- 
tion Coley  found  to  be  very  much  more  powerful  than  the  others,  and 
his  experiments  with  it  during  the  past  two  years  seem  to  have  proved 
it  to  be  more  efficient. 

The  strength  of  the  toxines  depends  entirely  upon  the  virulence  of 
the  cultures  from  which  they  are  made.  To  be  of  any  value  the  strepto- 
coccus should  come  from  a  very  virulent  case  of  erysipelas.  The  prep- 
arations employed  by  Coley  were  made  from  cultures  originally  obtained 
from  a  fatal  case  of  erysipelas,  and  the  virulence  of  these  cultures  has 
been  maintained  by  frequently  passing  then  through  rabbits.  The  tox- 
ines prepared  from  such  mixed  cultures  are  extremely  powerful,  and  not 
more  than  one  minim  can  ordinarily  be  given  with  safety  at  the  first 
injection.  Coley  has  observed  a  temperature  of  104.5°  F.  follow  the 
injection  of  half  a  minim  when  injected  into  a  vascular  tumor.  The 
amount  of  reaction  depends  very  much  upon  the  rapidity  of  absorption, 
so  that  comparatively  large  doses  injected  subcutaneously  remote  from 
the  tumor  will  produce  less  reaction  than  a  fraction  of  a  minim  injected 
into  a  vascular  tumor.  As  a  rule,  where  possible,  the  injections  have 
been  given  locally  or  in  the  vicinity  of  the  tumor,  although  this  is  not 
absolutely  essential.  In  most  of  the  successful  cases  the  tumors  disap- 
peared entirely  by  absorption,  though  in  two  cases  more  or  less  necrosis 
and  discharge  occurred.  A  reaction  of  temperature  of  101°  to  104°  has 
been  regarded  as  necessary  to  produce  satisfactory  results. 

The  exact  method  of  preparation  will  be  given  from  Coley's  own 
article,  in  which  Buxton  has  furnished  the  description :  "  To  make  the 
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toxines  of  erysipelas  and  prodigiosus  ordinary  peptonized  bouillon  is  put 
into  small  flasks,  containing  50  to  100  c.c,  which  after  proper  steriliza- 
tion are  inoculated  with  the  streptococci  of  erysipelas  and  allowed  to 
grow  for  three  weeks  at  a  temperature  of  30°  to  35°  C.  The  flasks  are 
then  inoculated  with  bacillus  prodigiosus,  and  the  cultures  allowed  to 
grow  for  another  ten  or  twelve  days  at  room-temperature.  At  the  end 
of  that  time,  after  being  well  shaken  up,  the  cultures  are  poured  into 
sterilized  glass-stoppered  half-ounce  bottles  and  heated  to  a  temperature 
of  50°  to  60°  C.  for  an  hour,  sufficiently  to  render  them  perfectly  sterile. 
After  cooling  a  little  powdered  thymol  is  added  as  a  preventative,  and 
the  toxines  are  ready  for  use.  The  toxines  when  prepared  in  this  way 
are  very  much  stronger  than  when  filtered  through  a  Pasteur,  Chamber- 
land,  or  Kitosato  filter,  the  acute  principles  contained  in  the  germs  them- 
selves being  preserved.  If,  as  is  sometimes  the  case,  the  preparation  is 
found  to  be  too  strong  to  use  with  safety,  it  can  be  diluted  with  glycerin 
or  sterilized  water.  The  best  method  of  making  the  bouillon  is  to  soak 
a  pound  of  chopped  lean  meat  over  night  in  water.  In  the  morning 
strain  it  through  a  cloth,  make  up  to  1000  c.c,  and  boil  for  one  hour. 
Then  filter  through  a  cloth,  add  peptone  and  salt,  neutralize,  and  boil 
again  for  an  hour.  The  bouillon  will  then  pass  through  filtered  paper 
perfectly  clear  and  ready  to  be  put  into  the  flasks.  It  is  not,  however, 
necessary  to  neutralize  the  bouillon,  as  the  streptococci  will  grow  even 
more  readily  in  acid  bouillon,  and  the  resulting  preparation  is,  if  any- 
thing, stronger  than  when  neutralized  bouillon  is  used. 

"  In  order  to  keep  the  virulence  of  the  cultures  they  are  put  through 
rabbits  in  the  following  way  :  The  hair  of  the  ear  is  clipped  close  with  a 
pair  of  scissors,  and  the  skin  washed  with  weak  carbolic  acid  and  then 
sterilized  water.  A  minute  quantity  of  a  bouillon  culture,  forty-eight 
hours  old,  is  then  injected  subcutaneously  in  four  or  five  different  places 
in  the  ear.  Forty-eight  hours  later,  after  again  washing  the  ear  with 
carbolic  acid  and  sterilized  water,  a  flat  needle,  sterilized  in  the  flame,  is 
inserted  under  the  skin  at  or  near  a  point  of  inoculation,  and  the  layer 
of  the  skin  cut  off  with  a  sharp  sterilized  scalpel.  The  piece  of  skin  is 
then  rubbed  well  over  the  surface  of  an  agar  tube  with  a  thick  platinum- 
wire  needle.  After  twenty-four  hours  in  an  incubator  the  colonies  of 
streptococci  will  show  as  minute  white  sj)ecks,  and  from  them  a  pure 
culture  can  be  obtained.  If  the  agar  is  made  with  75  per  cent,  of  bouil- 
lon and  25  per  cent,  of  urine,  the  streptococci  will  grow  more  freely 
than  if  bouillon  alone  is  used." 

Coley  gives  this  injection  in  doses  from  one  to  eight  minims,  and 
states  that  he  has  observed  a  temperature  of  105°  F.  to  follow  an  injec- 
tion of  two  minims.  The  minimum  dose  is  given,  and  gradually  increased 
until  a  reaction  of  103°  to  104°  F.  is  reached. 

Since  May,  1891,  Coley  has  treated  100  cases  of  inoperable  malignant 
tumors  with  the  following  results  :  66  of  these  cases  were  sarcoma ;  28 
were  carcinoma ;  4  were  sarcoma  or  carcinoma ;  and  2  tubercular,  the 
diagnosis  of  sarcoma  having  been  previously  made.  Of  the  cases  of 
sarcoma,  more  than  half  showed  improvement  more  or  less  marked. 
The  variety  of  sarcoma  which  showed  the  greatest  effect  of  the  treat- 
ment was  the  spindle-celled  (Figs.  6  and  7),  and  that  showing  the  least 
effect  the  melanotic.     Next  to  spindle-celled  in  the  order  of  benefit  come 
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the  mixed  celled,  then  round-celled,  then  osteosarcoma,  closely  approach- 
ing melanotic  in  showing  but  little  effect  from  the  toxines.  In  a  series 
ofG  cases  of  melanotic  sarcoma  no  improvement  was  observed  in  3  cases, 


Fig.  6. 


Fig.  7. 


Osteo-sarcoma  of  ilium,  before  treatmeut 
(Coley). 


Osteo-sarcoma  of  ilium,  six  months  after  treat- 
ment. This  case  recurred  later,  and  the  tumor 
is  now,  March  11,  1896,  of  enormous  size  (Coley). 


and  but  slight  temporary  improvement  in  3  others.  In  3  of  these  cases, 
however,  tumors  were  multiple,  and  the  disease  thoroughly  generalized 
before  treatment  was  begun.     In  osteosarcoma  the  results  were  scarcely 

more  satisfactory.  Most  of  the  cases 
showed  slight  improvement,  and  one 
case — a  very  large  osteochondro-sar- 
coma  of  the  ilium — was  apparently 
cured,  and  remained  well  for  nearly 
a  year,  when  the  tumor  recurred, 
and  reached  nearly  its  former  size 
within  a  few  months.  The  toxines 
were  again  tried,  with  less  effect 
than  before.  The  tumor  decreased 
very  considerably  in  size,  and  gen- 
eral health  improved,  but  the  im- 
provement was  only  temporary. 

Round-celled  Sarcoma.  —  Coley 
has  had  no  cures  in  pure  round- 
celled  sarcoma,  although  one  case 
of  mixed,  round,  and  oval-celled 
sarcoma  was  well,  without  recur- 
rence, three  years  after  treatment. 
Many  of  the  cases  of  round-celled  sarcoma  (Fig.  8)  showed  very  greal; 
improvement,  which,  however,  proved  only  temporary.  Nearly  all  of 
Coley's  successes  have  been  cases  of  spindle-celled  sarcoma  (Figs.  9, 
10,  11).     Coley  has  had,  up  to  January,  1896,  10  successful  cases  of 


Round-  and  spindle-celled  sarcoma,  well  three 
years  after  treatment  with  mixed  toxines, 
erysipelas  and  B.  prodigiosus  (Coley). 
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inoperable  malignant  tumors  treated  by  this  method ;  7  of  these  cases 

Fig.  9. 


r 


Twice  recurrent,  totally  inoperable  angio-sarcoma  of  breast :  (1)  before  treatment  (Coley). 

were  well  from  one  to  four  years  after  treatment.     In  3  cases  of  appa- 

FiG.  10. 


...J' 


(2)  After  six  months'  treatment  with  erysipelas  and  B.  prodigiosus  serum.     Serum  prepared  from 
horse  in  same  way  as  diphtheria  antitoxin  serum  (Coley). 

rent  success  relapse  occurred  in  one  case  seven  months  after  treatment. 
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and  in  the  other  one  year.  Four  of  the  cases  have  remained  perfectly 
well  from  two  to  four  years  after  treatment.  These  cases  were  all  so 
advanced  that  they  had  been  pronounced  inoperable  by  leading  surgeons, 
and  the  diagnosis  was  confirmed  by  a  microscopical  examination  by  the 
most  competent  pathologists.  The  oldest  case,  a  twice-recurrent  sarcoma 
of  the  neck  and  tonsil,  was  in  perfect  health  four  years  after  treatment.^ 
A  second  case,  a  large  sarcoma  of  the  back  and  groin,  was  in  perfect 
health  more  than  three  years  after  the  beginning  and  nearly  three  years 
after  the  cessation  of  treatment.     A  third  case,  a  large  sarcoma  of  the 

Fig.  11. 


(3)  Tumor  as  seen  in  Fig.  10,  removed  by  operation.    Fig.  11,  wound  healed  (Coley). 

abdominal  wall  and  pelvis,  was  well  nearly  two  and  a  half  years  after 
treatment,  and  a  fourth  case,  a  large  sarcoma  of  the  abdominal  wall,  was 
well  two  years  after.  Coley  has  had  two  cases  of  epithelioma  that  were 
apparently  successful,  although  sufficient  time  had  not  elapsed  to  deter- 
mine whether  or  not  the  cure  would  be  jjermanent.  In  one  case  of  epi- 
thelioma, involving  the  chin,  lower  jaw,  and  floor  of  the  mouth,  the 
patient  was  alive  and  in  perfect  health,  with  no  traces  of  the  disease,  one 
year  and  a  half^  after  treatment  (Figs.  12  and  13).     Another  case  of 

'  This  case  was  treated  with  repeated  injections  of  living  cultures  of  erysipelas  alone. 

^  The  microscopic  examination  in  this  case  was  made  by  Dr.  W.  N.  Belcher,  the 
pathologist  to  the  Methodist  Episcopal  Hospital  of  Brooklyn.  The  examination  was 
from  frozen  sections,  and  not  "  entirely "  satisfactory,  but  the  diagnosis  of  epithelioma 
was  made.  This  case  had  been  once  operated  upon,  and  was  sent  to  Coley  by  Dr.  George 
B.  Fowler  as  an  inoperable  epithelioma. 
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recurrent  epithelioma  of  the  face  was  well  seven  months  after  treatment. 
In  s-eneral,  the  results  in  carcinoma  have  been  very  much  inferior  to 
those  in  sarcoma.  In  addition  to  Coley's  cases  there  have  been  at  least 
six  ^  well-authenticated  successes  in  the  hands  of  other  well-known  sur- 
geons in  the  United  States  who  have  used  this  method.  Czerny'  of 
Heidelberg  has  recently  reported  eight  cases  treated  by_  Coley's  method. 
Four  of  the  cases  w-ere  carcinoma,  and  showed  very  little  eifect ;  four 

Fig.  12. 


Fig.  13. 


Epithelioma  of  chin,  lower  jaw,  and  floor  of  mouth. 
Photo  two  weeks  after  treatment.  The  ulcer  was  the 
size  of  a  silver  half-dollar  before  treatment  (Coley). 


Epithelioma  of  chin,  lower  jaw,  and 
floor  of  mouth.  Inoperable.  Photo 
taken  sixteen  months  after  treat- 
ment (Coley). 


were  sarcoma,  one  of  which,  a  round-celled  sarcoma  of  the  parotid  the 
size  of  the  fist,  nearly  disappeared  after  eighteen  injections. 

The  technique  is  still  far  from  perfect,  and  it  has  been  found  ex- 
tremely difficult  to  produce  any  preparation  of  the  toxines  that  will  give 
uniform  and  constant  results. 

This  method  is  as  yet  too  immature,  the  technique  too  little  under- 
stood, and  the  cases  not  long  enough  under  observation  to  express  an 
exact  opinion  as  to  its  merits.  Without  doubt  this  method  of  treatment 
has  much  value,  and  time  only  can  decide  the  position  which  the  pro- 
fession will  assign  to  this  plan  of  treatment.  At  all  events,  the  almost 
miraculous  results  which  have  been  obtained  in  some  cases  of  inoperable 
sarcoma  justify  the  means,  and  offer  to  the  profession  sufficient  encour- 

1  Two  of  these  cases  have  been  published  (Johnson\  Med.  Record,  Nov.  17,  1894; 
(Mynters),  ihid.,  Feb.  9,  1895.  One  was  well  in  Jan.,  1896,  more  than  two  years  after 
treatment.     The  other  was  well  in  Feb.,  1896,  one  year  after  treatment. 

^  Milnehener  medicinische  Wochenschrift,  No.  36,  1895. 
Vol.  IV— 4 
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agement  to  investigate  still  further  this  unique  method.  Coley  himself 
has  only  advocated  its  use  in  inoperable  sarcoma.  The  results  in  carci- 
noma are  not  so  satisfactory,  but  in  time  it  is  possible  that  in  this  variety 
of  malignant  tamor  the  results  will  be  like  those  in  sarcoma. 

The  treatment  of  malignant  disease  by  operative  interference  is  the 
method  that  yields  the  most  satisfactory  results,  and  it  is  on  the  radical 
character  of  the  operation  that  success  depends. 

The  term  "  radical "  is  susceptible  to  a  wide  range  of  meaning,  since 
what  might  be  considered  a  radical  operation  by  some  would  be  regarded 
by  others  as  entirely  inadequate. 

A  sarcoma  of  the  tip  of  the  external  malleolus  requires  more  than 
amputation  of  the  leg,  since  the  popliteal  glands  are  occasionally  aifected, 
and  therefore  amputation  of  the  leg  at  the  knee-joint  is  clearly  inade- 
quate in  such  a  case.  A  supracondyloid  amputation  of  the  thigh  is 
neces,sary  in  order  to  get  rid  of  the  chain  of  lymphatic  vessels  and  the 
popliteal  nodes  in  structural  connection  with  the  tissue  from  which  the 
growth  .springs.  Ten  years  ago  the  writer  adopted  this  method  in  a  case 
of  small  round-celled  sarcoma  of  the  external  malleolus.  This  tumor 
was  examined  by  Prof.  Welch  of  the  Johns  Hopkins  University,  and 
pronounced  by  him  at  that  time  a  most  malignant  form  of  sarcoma. 
The  patient  from  whom  this  tumor  was  removed  by  a  supracondyloid 
amputation  is  still  alive  and  with  no  return  of  the  disease. 

Only  recently  the  writer  has  observed  two  cases  which  are  in  marked 
contrast  to  the  one  just  described,  and  which  serve  as  forcible  examples 
of  the  necessity  of  the  radical  operation  which  has  just  been  explained. 
In  both  cases  the  sarcoma  involved  the  lower  end  of  the  external  mal- 
leolus. The  growths  were  excised,  but  recurrence  quickly  followed,  and 
the  popliteal  lymphatics  became  enormously  enlarged.  The  disease  then 
invaded  the  inguinal  glands.  In  these  cases,  an  exact  counterpart  of  the 
one  just  referred  to,  it  is  almost  certain  that  early  amputation  just  above 
the  condyles,  with  removal  of  the  popliteal  lymphatics,  would  have  pre- 
vented a  local  and  a  regional  recurrence,  and  death  itself.  It  may  seem 
too  radical  to  sacrifice  so  much  of  the  body  for  what  might  appear  at  first 
so  insignificant  a  growth,  yet  clinical  history  repeats  itself  over  and  over 
again  that  death  is  the  alternative  unless  an  early  and  a  radical  operation 
is  boldly  resorted  to  as  a  curative  measure.  Sarcoma  destroys  life  in 
every  case  unless  the  tumor  with  the  lymphatics  are  completely  eradi- 
cated by  an  early  operation. 

In  performing  a  so-called  radical  operation  for  the  removal  of  cancer 
it  is  often  a  question  as  to  how  much  glandular  tissue  it  is  necessary  to 
dissect  out  from  the  adjacent  tissues,  and  especially  what  particular 
glands  need  removal.  In  certain  cases  it  is  useless  to  remove  some  near- 
lying  and  large  glands  and  omit  the  small  chain  of  lymphatics  wliich 
shoot  oflP  directly  from  the  infected  area. 

In  epithelioma  of  the  lip  there  is  situated  near  the  angle  of  the  jaw  a 
gland  which  is  in  connection  with  the  labial  glands.  This  small  gland 
should  be  dissected  out,  even  though  the  larger  and  submaxillary  gland 
just  beneath  it  and  the  jaw  are  apparently  free  from  infection.  The 
neglect  to  do  this  is  often  the  cause  of  a  recurrence  of  the  cancer  of  the 
lip  even  though  the  submaxillary  gland  has  been  extirpated.  At  the 
suggestion  of  the  writer  Prof.  Gerrish  has  made  a  unique  and  beautiful 
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set  of  plates  showing  the  direct  line  of  infection  from  any  given  point  in 
the  body.  An  examination  of  the  chart  in  his  article  in  Vol.  II.  at  once 
reveals  the  points  of  attack  that  the  surgeon  should  make  after  the  free 
removal  of  a  primary  growth.  Dr.  William  C  Lusk  has  dissected  out 
this  gland,  a  photograph  of  which  is  given  in  order  to  show  the  avenue 
of  infection  in  an  ordinary  epithelial  cancer  of  the  lip  (Fig.  14).     This 

Fig.  14. 


Dissection  showing  infection  of  small  glands  beneath  the  jaw  in  epithelioma  of  lip  prior  to  infec- 
tion of  the  larger  and  submaxillary  gland  (Lusk;. 

gland  always  becomes  infected  before  the  submaxillary,  and  the  absence 
of  infection  in  the  former  precludes  the  presence  of  metastasis  in  the  lat- 
ter. At  this  juncture  another  question  arises  of  great  importance  :  If  a 
radical  operation  is  performed  and  recurrence  takes  place,  is  there  any 
prospect  of  permanent  cure  by  repeated  operation  ?  In  such  a  case  the 
writer  feels  justified  in  advocating  the  plan  that  operations  should  never 
be  abandoned  as  long  as  the  growth  can  be  removed  and  no  viscera  are 
involved.  This  suggestion  has  reference  not  only  to  mere  prolongation 
of  life  and  to  the  amelioration  of  physical  suffering,  but  it  also  has  a 
direct  bearing  upon  the  ultimate  and  permanent  cure.  There  are  some 
good  illustrations  of  this  law  in  the  older  works  upon  surgery. 

Mott  operated  fifteen  times  in  one  case  of  sarcoma  during  a  period 
of  twenty-three  years.  Gross  operated  twenty-three  times  in  a  case  of 
sarcoma  during  a  period  of  four  years.  The  writer  has  removed  in  the 
same  patient  first  an  axillary  sarcoma,  then  the  mammary  gland,  and 
later  several  sarcomata  situated  in  the  inguinal  region.  These  repeated 
and  in  some  cases  severe  operations,  extending  over  several  years,  have 
finally  effected  a  permanent  cure  in  this  case,  as  now  over  three  years 
have  elapsed  without  any  evidences  of  a  local  or  regional  return  or  any 
secondary  deposit  in  any  of  the  viscera.  A  failure  to  have  operated  in 
any  of  these  multiple  sarcomata  would  have  abandoned  the  ])atient  to 
certain  death.  Repetition  of  the  operation  in  different  parts  of  the  body 
has  at  last  rescued  the  unfortunate  victim  of  this  dreadful  disease  and 
has  placed  her  beyond  the  probable  chances  of  death  from  sarcoma.  The 
writer  has  now  under  observation  a  patient  from  whom  he  removed  the 
breast  several  years  ago,  and  at  different  intervals  over  one  hundred  car- 
cinomatous nodules.  At  the  present  time  there  is  no  evidence  of  return, 
although  three  years  have  not  yet  elapsed  since  the  last  operation,  but 
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sufficient  time  to  aiford  encourag-emeut  in  the  hope  that  no  further 
trouble  will  follow. 

Earlv  diagnosis,  radical  operation,  and  repetition  of  operation  as 
often  as  circumstances  permit  are  the  important  factors  involved  in  the 
management  of  malignant  disease.  The  line  of  operative  treatment  is 
therefore  plain  and  explicit  to  any  surgeon  who  desires  to  attain  the  best 
possible  results. 

Finally,  in  assuming  the  care  of  a  jjatient  suffering  from  malignant 
disease  it  is  best  at  the  start  to  inform  the  friends,  but  not  the  patient, 
of  the  real  dangers.  It  is  well  also  to  refuse  to  take  all  the  steps  neces- 
sary to  arrive  at  a  correct  diagnosis  unless  assurances  are  given  bv  the 
friends  that  the  patient  will  be  persuaded  to  abide  by  the  result.  For 
example,  it  often  happens  that  in  consequence  of  using  the  harpoon  or 
even  the  exploring  needle  a  fungous  growth  starts  up  immediately,  and 
the  patient  becomes  dissatisiied  and  abandons  the  surgeon  to  take  the 
advice  of  some  charlatan  or  quack.  The  harpoon  should  not  be  used 
unless  it  is  distinctly  understood  that  if  the  result  of  the  examination 
demonstrates  the  presence  of  sarcoma  permission  will  not  be  withheld 
to  perform  a  necessary  and  radical  operation,  or,  if  permission  is  not 
granted,  to  exonerate  the  surgeon  from  any  responsibility  for  the  rapid 
fungous  growth  which  often  follows  the  use  of  the  harpoon. 

In  studying  the  nature  and  history  of  malignant  disease  the  only 
safet}'  lies  in  early  diagnosis,  in  a  radical  operation,  and  in  a  repetition 
of  the  operation  if  necessary. 

The  writer  desires  to  place  great  stress  upon  the  doctrine  that  all 
tumors,  whether  benign  or  malignant,  as  well  as  all  keloids  and  tight 
cicatrices,  should  be  removed.  Benign  timiors  should  be  extirpated, 
because  a  certain  proportion  of  them  undoubtedly  degenerate  into  malig- 
nant tumors.  This  change  is  apt  to  occur  at  special  crises  or  periods  of 
life,  or  at  a  time  when  physiological  atrophy  takes  place  in  an  organ,  as 
in  the  female  breast  after  the  menopause. 

Another  reason  why  supposed  benign  tumors  should  be  excised  is  that 
certain  malignant  tumors  remain  quiescent  for  many  years,  and  for  this 
reason  give  rise  to  the  supposition  that  they  are  innocent  gro\^i:hs,  when 
in  reality  they  are  latent  malignant  neoplasms.  The  danger  of  leaving 
a  supposed  benign  tumor  becomes  evident  when  it  is  considered  that  only 
a  small  minority  of  tumors  in  general  are  harmless.  Gross  collected  649 
cases  of  tumors  of  the  breast,  of  which  587  were  malignant  and  62  in- 
nocent. The  writer  has  knowledge  of  a  case  of  pure  enchondroma 
which  had  existed  for  twelve  years.  It  was  apparently,  to  all  intents 
and  purposes,  a  perfectly  benign  growth.  At  the  expiration  of  this 
period  of  benignancy  the  tumor  began  to  increase  rapidly,  and  in  six 
months  doubled  its  size.  The  tumor  was  removed  and  proved  to  be  a 
round-celled  sarcoma.  A  practical  illustration  of  this  kind  serves  to 
impress  the  important  fact.  It  follows,  therefore,  that  the  mere  presence 
of  a  tumor  in  the  body,  especially  in  the  breast,  argues  in  favor  of  its 
malignancy,  and  for  that  reason  the  growth  should  not  be  permitted  to 
remain.  There  is  no  benign  tumor  in  which  it  has  not  been  demon- 
strated that  it  may  not  asstime  malignancy  under  favorable  conditions. 
This  last  sentence  explains  the  necessity  of  such  extreme  radical  views 
as  to  the  managrement  of  all  varieties  of  tumors.     Keloids  should  be 
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removed,  since  they  are  the  starting-point  of  malignant  disease.  Moles 
and  patches  of  psoriasis  that  are  incurable  better  be  also  excised,  since 
they  may  degenerate  into  malignant  neoplasms.  The  fact  of  epithelioma 
starting  from  a  cicatrix  of  a  gunshot  wound  is  suggestive  of  the  fact 
that  all  cicatrices  with  tension  should  be  removed  to  avert  the  dangers 
of  malignant  degeneration. 

Sero-therapy  has  been  highly  commended  in  the  treatment  of  malig- 
nant tumors.  The  writer  has  been  unable  to  find  any  permanent  cures 
by  this  method,  and,  in  fact,  sufficient  time  has  not  elapsed  to  justify  the 
conclusion  that  the  remedy  is  certain  or  that  it  will  effect  a  lasting  cure 
in  any  case.  Cancerous  serum  has  been  employed  on  many  patients, 
but  in  no  case  has  a  cure  been  effected,  although  improvement  in  the 
symptoms  has  been  recorded.  The  whole  subject  of  sero-therapy  is  still 
in  its  infancy,  and  nothing  can  be  stated  with  positiveness  at  the  present 
time.  The  profession  awaits  with  great  interest  the  outcome  of  this 
method  of  treatment,  since  there  is  no  doubt  that  future  experimental 
work  will  prove  the  great  value  of  this  remedy. 

In  speaking  of  sero-therapy  in  cancer  Ferre  says  "  that  after  the  in- 
jection of  anticancerous  serum  there  is  a  considerable  diminution  of  the 
borders  of  the  ulceration,  with  a  lessening  of  the  peripheral  congestion 
and  a  reduction  in  the  size  of  the  ulcerative  offshoots,  although  the 
ulceration  itself  does  not  cease  to  spread."  Time  alone  is  necessary  to 
establish  this  treatment  upon  a  firm  basis  or  to  expose  the  inefficiency 
of  the  treatment  in  the  management  of  malignant  disease. 

Special  Tumors. 

Lipoma  (/r'rroc,  fat)  is  a  benign  tumor  consisting  of  fatty  tissue  which 
appears  in  lobules  the  same  as  in  normal  fat,  except  that  both  the 
lobules  and  the  fat-cells  are  much  larger  than  normal.  A  lipoma  is 
usually  solitary,  although  occasionally  lipomata  are  multiple.  This 
tumor  must  not  be  confounded  with  obesity  or  any  general  tendency  to 
fatty  deposit.  The  tumor  is  essentially  benign,  but  occasionally  it  is 
combined  with  sarcoma,  in  which  case  it  becomes  malignant.  A  lipoma, 
especially  in  children,  is  occasionally  mixed  with  erectile  tissue,  and 
such  a  growth  has  been  termed  nsevoid  lipoma. 

A  lipoma  may  be  circumscribed  or  diffuse  (Figs.  15  and  16),  In  the 
former  case  it  is  entirely  surrounded  by  a  capsule,  while  in  the  latter 
case  there  seems  to  be  no  special  covering,  but  the  fatty  growth  becomes 
blended  with  the  normal  fat  of  the  part  and  the  mass  appears  as  an  ill- 
defined  outgrowth  of  fat. 

Lipoma  is  usually  observed  between  the  ages  of  thirty  and  fifty. 
It  is  slow-growing,  and  is  attended  with  no  pain  unless  a  nerve  is  in- 
volved in  the  growth,  or  the  nerve  is  stretched  on  account  of  the  size 
of  the  tumor,  or  the  tumor  itself  becomes  acutely  inflamed  from  trau- 
matism. 

The  tumor  is  freely  movable  under  the  skin,  and  possesses  a  well- 
defined  capsule  of  fibro-cellular  tissue,  the  interior  of  which  sends  out  par- 
titions which  form  cavities  in  which  the  fat-cells  are  found.  The  skin  is 
often  adherent  to  the  capsule,  and  thus  a  puckering  of  the  integument  or 
a  dimpling  of  the  skin  occurs,  which  is  characteristic  of  lipoma.    At  times 
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the  tumor  glides  freely  under  the  skin,  and  the  integument  can  be  caught 
Fig.  15.  Fig.  16. 


Lipoma,  showing  characteristic  lobular  appear- 
ance. 


Difiiise  lipoma  of  the  neck  (Morrant  Baker). 


Fig. 


up  in  folds  from  the  growth.      It  sometimes   happens   that  a  lipoma 
stretches  its  moorings  and  travels  under  the  skin  to  some  distant  point. 

In  the  substance  of  the  capsule  as  well  as  in 
the  partition-walls  blood-vessels  ramify.  The 
vessels  are  derived  from  an  artery  in  the  im- 
mediate vicinity.  This  anatomical  arrange- 
ment gives  to  the  tumor  a  pedunculated  form, 
although  in  certain  localities  the  tumor  is  ses- 
sile. From  the  vascular  capsule  and  partition- 
"-idtM        ""  walls  the  Ijlood  enters  the  centre  of  the  growth 

^'  itself.     Tlie  stroma  is  susceptible  to  myxoma- 

f  tons  degeneration,  and  occasionally  lime  salts 

are  found  in  the  tumor.  The  myxomatous 
degeneration  of  the  stroma  often  precedes  sar- 
comatous degeneration.  The  varieties  of  lipom- 
ata  are  named  according  to  their  anatomical 
situation.  A  suhcuianeous  lipoma  is  situated 
just  beneath  the  skin  in  the  panniculus  adipo- 
sus  covering  the  neck  or  the  trunk,  especially 
over  the  back  of  the  shoulder  (Fig.  17),  or 
^  JtfBt  upon  the  sides  or  front  of  the  abdomen,  or  on 

^^^^r  M^m  the  buttocks  or  thigh.     In  these  places  there 

^^  mlW^  is  a  layer  of  normal  fatty  tissue.     Grosch  in  a 

collection  of  716  cases  found  the  neck,  back, 
thigh,  forearm,  the  palmar  surface  of  the  hand 
and  foot  aifected  in  frecpiency  in  the  order  mentioned.  If  the  tumor  has 
not  been  inflamed,  it  will  usually  glide  freely  under  the  skin.    The  lipoma 


Circumscribed  lipoma  of  the  back. 
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in  these  situations  varies  in  size  from  a  few  ounces  to  a  few  pounds.  The 
average  weight  is  about  twenty  ounces,  although  there  are  cases  reported 
where  a  lipoma  has  even  reached  the  enormous  weight  of  one  hundred 
pounds.  Lipomata  are  occasionally  observed  upon  the  foot  or  upon  the 
fingers,  and  also  upon  the  palm  of  the  hand,  where  they  have  their  origin 
from  the  fatty  tissue  adjacent  to  the  lumbricales  muscles.  Tuberculosis 
of  the  sheath  of  the  tendons  and  neuroma  of  the  plexiform  variety  may 
simulate  a  lipoma.  The  absence  of  pain  is  a  marked  diagnostic  sign  in 
lipoma.  Lipomata  are  seldom  seen  upon  the  scalp  or  face.  They  are 
often  pedunculated,  and  the  pedicle  is  sometimes  twisted  ;  which  anatom- 
ical fact  explains  in  many  cases  their  slow  growth  from  lack  of  blood- 
supply. 

The  subcutaneous  lipoma  shows  a  tendency  to  grow  upon  parts  that  are 
hairless  and  where  there  is  a  scanty  supply  of  sweat-  and  sebaceous  glands. 

A  submucous  lipoma  takes  its  origin  from  fat  underlying  a  mucous 
membrane.     These  lipomata  have  been  observed  in  the  stomach  and  in 
the  intestine,  ^vhere  they  have  en- 
croached u})on  the  interior  of  the  Fig.  18. 
lumen  of  the  bowel  to  such  an 
extent  as  to  cause  mechanical  ob- 
struction.    In  one  case  mentioned 
by  Mr,  Pepper  the   lipoma  was 
situated  beneath  the  tongue,  and 
it  was  as  large   as  a  Tangerine 
orange,  and  caused  the  tongue  to 
protrude  for  two  inches.     Lipo- 
mata may  be  found  in  the  larynx 
or  behind  the  conjunctiva. 

A  subsynovial  lipoma  consists 
of  a  growth  of  normal  fat  which 
is  digital  in  shape,  projects  into 
the  joint,  and  is  covered  by  the 
synovial  membrane  (Fig.  18). 
This  condition  is  often  observed 
in  connection  with  arthritis  de- 
formans. 

A  subserous  lipoma  has  its  ori- 
gin from  the  layer  of  fat  beneath 
the  peritoneum.  These  lipomata 
are  found  in  the  inguinal  and  fem- 
oral canals,  between  the  folds  of  the  broad  ligament,  behind  the  trans- 
verse colon,  and  in  the  appendices  epiploicse.  They  are  also  found  in  the 
abdominal  wall  apart  from  the  rings,  and  develop  from  the  subperito- 
neal fat  which  has  protruded  through  a  split  in  the  parietes,  and  may 
drag  a  portion  of  peritoneum  with  it.  This  fact  should  be  borne  in 
mind  during  an  operation,  since  what  appears  to  be  a  simple  subcutane- 
ous lipoma  may  have  a  peritoneal  attachment,  in  which  case  it  is  obvious 
the  peritoneal  cavity  might  be  inadvertently  opened.  Lipomata  situated 
in  the  peritoneal  cavity  require  great  care  in  their  removal,  since  peri- 
tonitis is  likely  to  develop  in  consequence  of  the  laparotomy.  The  most 
strict  antisepsis  should  be  observed. 


Lipoma  arborescens  of  the  shoulder  (Sutton). 
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A  periosteal  lipoma  takes  its  origin  from  the  periosteum  covering 
bones  such  as  the  vertebrae,  the  pelvis,  and  those  of  the  lower  extremitv. 
In  these  tumors  striated  muscle-fibre  has  been  found. 

An  intermuscular  lipoma  is  found  between  muscles,  as  its  name 
implies.  Cases  of  lipoma  are  observed  between  the  planes  of  the 
abdominal  and  thoracic  muscles,  between  the  muscles  of  the  tongue,  and 
also  of  the  uterus.  A  case  of  intermuscular  lipoma  has  occurred  in 
the  practice  of  Dr.  Francis  H.  Markoe,  who  has  kindly  furnished  me 
with  a  photograph  of  the  tumor.  The  lipoma  grew  for  eight  years  in 
the  ilio-costal  space,  but  during  the  past  two  years  quite  rapidly.  The 
tumor,  which  weighed  three  pounds,  was  situated  between  the  external 
and  internal  oblique  tissue  to  the  apex  of  the  eleventh  rib  (Fig.  19). 

Fig.  19. 


Intermuscular  lipoma  (Francis  H.  Markoe 


In  this  connection  may  be  mentioned  the  lipoma  which  is  often  seen 
in  the  infant  and  which  is  situated  between  the  masseter  and  the  bucci- 
nator muscles.  The  term  '^  sucking  cushion  "  has  been  applied  to  this 
growth,  since  it  is  supposed  to  have  some  mechanical  action  in  prevent- 
ing the  buccinator  muscles  from  becoming  protruded  between  the  alve- 
olar arches  during  the  act  of  nursing.  The  writer  has  seen  recently  one 
of  these  cases.  The  tumor  was  of  sufficient  size  to  cause  a  considerable 
deformity'. 

A  meningeal  lipoma  takes  its  origin  from  the  fatty  tissues  in  connec- 
tion with  the  loose  connective  tissue  within  the  dura  mater  or  from  the 
same  tissue  outside  of  the  meninges.  The  tumor  may  perforate  the  skull 
and  present  externally — a  fact  which  should  be  borne  in  mind  in  attempts 
to  remove  the  tumor  (Yig.  20). 

The  prog-nosis  in  simple  uncomplicated  lipoma  is  always  favorable. 
TVlien  it  is  mixed  with  any  of  the  other  varieties  of  connective-tissue 
tumors  the  prognosis  is  not  so  favoral^le,  since  under  these  circumstances 
a  lipoma  may  become  malignant.     The  simple  lipoma  may  grow  to  an 
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enormous  size  and  cause  trouble  from  its  own  weight,  or  destroy  function 
by  pressure  on  the  neighl^oring  viscera  or  organs,  or  establish  an  inflam- 
mation which  may  become  purulent.     Occasionally  a  lipoma  undergoes 


Fig.  20. 


Meningeal  lipoma  overlying  the  sac  of  a  spina  bifida  (Museum,  Royal  College  of  Surgeons). 

liquefaction,  or  it  may  even  suppurate  or  the  fibrous  trabeculse  within 
the  capsule  may  become  calcareous. 

The  treatment  in  the  circumscribed  variety  consists  in  entire  excis- 
ion by  dissecting  out  the  tumor  wath  its  capsule.  The  elliptical  incision 
is  the  best  in  good-sized  lipomata,  since  the  flaps  thus  formed  aiford  a 
covering  for  the  extensive  wound.  The  tumor  should  be  fully  exposed, 
after  which  a  ligature  should  be  placed  around  the  pedicle  formed  by 
the  entrance  of  blood-vessels  into  the  capsule  and  tumor.  The  bands 
of  connective  tissue  should  be  divided  with  scissors  and  all  unnecessary 
tearing  avoided,  since  the  bed  of  the  tumor  forms  a  favorable  nidus 
for  septic  infection. 

In  the  diffuse  variety  with  no  special  capsule  excision  is  contraindi- 
cated,  since  the  ablation  of  a  layer  of  fat  is  apt  to  be  followed  by  serious 
wound-complication.  Brodie  in  these  cases  has  suggested  the  adminis- 
tration of  liquor  potassse,  a  remedy  from  which  little  can  be  expected. 

Osteoma  [dariov,  bone)  is  a  benign  tumor  consisting  of  bone.  This 
tumor  must  not  be  confounded  mth  exostosis,  which  is  an  ossifica- 
tion of  the  attachments  of  tendons  and  muscles,  such  as  are  seen  in 
the  insertion  of  the  adductor  magnus,  the  psoas  and  iliacus,  and  the 
deltoid. 

An  osteoma  is  generally  situated  at  the  union  of  the  epiphysis  with 
the  diaphysis,  or,  if  it  involve  the  flat  bones,  at  those  places  where  carti- 
lage is  present.  Osteoma  may  occasionally  develop  from  the  periosteum 
without  any  intermediate  formation  of  cartilage.     The  writer  observed  a 
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typical  specimen  of  this  variety  in  the  Hunterian  Museum.     The  oste- 
oma was  attached  to  the  lower  jaw. 

The  osteoma  must  not  be  mistaken  for  sclerosis  of  bone,  which  is 
hypertrophy  of  bone  incident  to  some  special  cause  of  irritation. 

Osteoma  may  be  of  two  varieties,  the  compact  and  the  cancellated. 
The  compact  osteoma  is  bone-tissue  resembling  true  bone  with  the  excep- 
tion of  the  absence  of  Haversian  canals  and  with  the  lacunae  arranged  in 
lines  parallel  to  the  surface  of  the  tumor.  It  is  found  chiefly  upon  the 
skull,  notably  upon  the  inner  surface,  in  the  diploe,  in  the  frontal  sinus, 
in  the  external  auditory  canal,  upon  the  face,  also  upon  the  periosteum 
of  the  long  bones,  and  upon  the  digits.  In  the  external  auditory  canal 
the  osteoma  is  usually  as  hard  as  stone,  hence  the  term  osteoma  durum 
or  eburneum. 

The  cancellated  osteoma  is  bone-tissue  resembling  cancellous  bone. 
This  variety  of  osteoma  is  usually  found  upon  the  end  of  the  diaphysis 
near  the  epiphyseal  line  (Fig.  21).     To 
this  variety  the  term  osteoma  spongiosum  .        Fig.  22. 

has  been  applied. 

Osteomata  grow,  as  a  rule,  very  slowly, 

Fig.  21. 


Exostosis  of  the  femur :  its  surface  was  clad 
with  cartilage  and  surmounted  by  a  bursa 
(Orlow). 


Pedunculated  spongy  exostosis  from  the  lower 
end  of  the  femur  (Pean). 


and  at  no  time  attain  any  great  magnitude.  The  osteoma  is  hard  to 
the  sense  of  touch,  and  it  is  not  movable  under  the  skin,  but  fixed  with 
a  broad  base  to  the  bone.     The  tumor  is  never  painful. 

Osteoma  has  a  favorable  prog-nosis,  since  the  tumor  has  no  tendency 
to  degenerate  into  a  sarcoma,  to  produce  metastasis,  or  to  undergo  sup- 
puration. The  slow  growth  and  the  absence  of  pain  serve  to  distinguish 
osteoma  from  inflammation  of  bone. 

The  subject  of  osteoma  ought  not  to  be  dismissed  without  a  reference 
to  a  form  of  bony  tumor  known  as  exostosis  or  enostosis,  and  to  calci- 
fication (Fig.  22). 
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Exostoses  are  found  upon  the  long  bones  at  those  places  where  the 
muscles  are  attached  to  the  bone,  as  in  the  linea  aspera.  Exostosis  is 
sometimes  observed  growing  from  the  adductor  tubercle  and  also  upon 
the  tubercle  of  the  first  rib.  It  occasionally  happens  that  inflammatory 
exudations  undergo  ossification,  and  certain  muscles,  notably  the  adduc- 
tor longus,  often  become  ossified,  and  this  condition  has  been  termed 
"  rider's  bone,"  since  it  is  found  chiefly  among  cavalrymen.  Osteoma 
has  also  been  observed  starting  from  the  callus  of  a  fracture,  notably  the 
ribs.  The  tumor  originates  in  the  osteoblasts  caused  by  the  fracture. 
This  condition  must  not  be  confounded  with  exuberant  callus,  which  has 
a  tendency  to  disapjjear  in  time.  Osteoma  might  be  mistaken  for  a  sar- 
coma under  these  circumstances,  but  the  clinical  history  will  speedily 
reveal  the  true  nature  of  the  growth. 

Occasionally  a  small  osteoma  is  observed  under  the  nail  of  the  large 
toe.  The  tumor  grows  from  the  margin  of  the  last  phalanx,  and  pushes 
the  nail  upward  and  causes  ulceration  of  the  skin.  Birch-Hirschfeld 
considers  this  growth  as  one  of  periosteal  origin. 

By  enostosis  is  meant  a  bony  deposit  in  hyaline  cartilage.  The  tumor 
takes  its  origin  from  the  interior  of  the  bone. 

The  treatment  of  osteoma  is  simple,  since  it  consists  of  non-inter- 
ference unless  some  special  indication  is  present.  As  the  timior  is  be- 
nign, if  uncomplicated  the  surgeon  ought  not  to  undertake  its  removal, 
since  serious  accidents  have  resulted  on  account  of  opening  into  a  neigh- 
bor joint  or  of  exposing  the  interior  of  a  bursa  which  communicated 
with  a  joint.  Septic  inflammation  of  bone  has  followed  attempts  to  ex- 
cise osteomata.  If  an  osteoma  presses  upon  a  nerve  and  causes  great 
pain,  an  operation  is  justifiable.  A  sharp  chisel  or  a  saw  is  the  best  in- 
strument to  use  in  the  removal  of  an  osteoma.  In  case  of  subungual 
osteoma  the  nail  should  be  removed  with  the  osteoma. 

Odontoma  (ooo:;c,  tooth)  is  a  tumor  consisting  of  dental  structure.  To 
Sutton  the  profession  is  indebted  for  a  more  concise  description  of  this 
as  well  as  other  varieties  of  tumor.  The  classification  by  Sutton  is 
used  because  it  is  the  best,  and  the  writer  is  indebted  to  this  surgeon  for 
an  account  of  these  dental  tumors  which  is  given  in  his  excellent  work. 
The  tiunor  takes  its  origin  from  a  tooth-germ  ;  the  part  from  which  the 
odontoma  springs  influences  its  variety.  If  the  tumor  arises  from  the 
enamel,  it  is  termed  an  epithelial  odontoma ;  if  from  the  fibrous  tissue, 
a  fibrous  odontoma ;  if  from  the  tooth-follicle,  a  follicular  odontoma ;  if 
from  the  tooth-cement,  a  cementoma ;  if  from  the  crown  of  the  tooth,  a 
radicular  odontoma  ;  if  from  all  the  tooth-structure,  it  is  termed  composite 
odontoma. 

The  epithelial  odontoma  usually  occurs  about  the  twentieth  year,  and 
is  generally  found  in  connection  with  the  horizontal  portion  of  the  infe- 
rior maxilla. 

The  tumor  is  enclosed  in  a  capsule,  withm  which  are  multiple  and 
diminutive  cysts  varying  in  size  and  shape  and  containing  a  coffee- 
colored  mucoid  fluid.  The  histological  structure  consists  of  columns  of 
epithelium  which  divide  and  subdivide,  and  in  some  cases  branches  of 
one  column  are  engrafted  upon  that  of  another.  If  ulceration  occurs 
in  the  mucous  membrane,  the  appearance  is  very  similar  to  epithelioma, 
for  which  it  must  not  be  mistaken. 
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The  fibrous  odontoma  consists  of  a  tooth  contained  in  its  sac,  which 
has  become  so  thickened  by  the  deposit  of  fibrous  tissue  that  it  will  not 
permit  the  escape  of  the  tooth.  In  consequence  of  this  environment 
the  development  of  the  tooth  is  arrested.  In  the  meshes  of  the  fibrous 
sac  chalky  concretions  are  often  deposited.  This  variety  of  odontoma 
may  be  situated  in  the  ramus  of  the  jaw,  or  in  the  maxillary  portion  and 
project  into  the  antrum,  especially  in  children  at  the  time  of  the  erup- 
tion of  the  second  teeth.  In  one  case  observed  by  the  writer  the  tumor 
was  only  the  size  of  a  cherry-stone,  and  after  excision  has  never  shown 
any  tendency  to  return,  which,  it  is  important  to  remember,  is  a  charac- 
teristic of  this  neoplasm.  In  another  case  the  tooth  was  placed  upon  its 
side  and  was  surrounded  by  a  capsule,  and  projected  from  the  anterior 
wall  of  the  antrum. 

The  follicular  odontoma  is  a  tumor  occurring  between  the  tenth  and 
twentieth  years,  and  is  formed  by  the  union  of  several  denticles.  The 
capsules  connect  with  each  other  and  ossification  occurs  in  the  membrane. 
Thus  the  union  of  several  denticles  forms  a  compound  follicular  odon- 
toma, and  when  one  tooth  alone  is  involved  a  simple  follicular  odontoma 
is  developed.  The  latter  may  involve  the  permanent  teeth,  notably  the 
molars.  If  the  wall  of  the  cyst  is  very  attenuated,  egg-shell  crepitation 
may  be  present.  The  cyst  contains  the  tooth  surrounded  by  a  viscid 
fluid.  The  tooth  may  be  found  in  its  proper  position  or  may  be  turned 
upon  its  side  or  inverted.  The  cysts  may  be  bilateral  or  they  may  be 
multiple.  The  surgeon  should  examine  to  see  if  the  tooth  has  appeared, 
as  its  absence  points  to  the  diagnosis  of  a  follicular  odontoma,  since  this 
variety  can  only  exist  in  connection  with  the  non-appearance  of  a  tooth 
or  teeth. 

Cementoma^  is  a  tumor  composed  of  a  tooth  which  is  lodged  in  a  hard 
substance  like  cementum  and  surrounded  by  a  capsule,  which  is  not  only 
enlarged,  but  very  much  thickened,  by  the  increase  of  fibrous  tissue.  A 
radicular  odontoma  is  a  tumor  composed  of  dentine  and  cementum, 
and  grows  from  the  roots  of  the  tooth,  since  in  the  process  of  evolution 
the  crown  of  the  tooth  is  already  formed.  The  composite  odontoma  is 
composed  of  the  different  structures  which  enter  into  the  formation  of  a 
tooth.  Usually  several  tooth-germs  are  united  so  as  to  form  an  irregu- 
lar mass  which  bears  but  little  resemblance  to  a  human  tooth.  The 
tumor  is  situated  in  about  two-thirds  of  the  cases  in  the  ramus  of  the 
jaw,  and  in  the  other  third  in  the  maxilla.  If  it  springs  from  the 
upper  jaw,  it  may  invade  the  antrum  and  produce  a  most  unsightly 
appearance. 

The  treatment  of  all  forms  of  odontomata  consists  of  exsection  of 
that  part  of  the  maxilla  in  which  the  tumor  is  situated.  The  technique 
for  operations  of  this  kind  is  discussed  in  the  special  article  on  ope- 
rative surgery.  Chloroform  is  the  preferable  anaesthetic,  because  it  may 
be  necessary  to  use  a  Paquelin  cautery,  and  if  ether  is  employed  a  fatal 
explosion  may  occur.  In  small  tumors  ether  can  be  administered  and 
the  operation  performed  quickly.  A  tracheotomy-tube  should  be  in 
readiness  in  case  of  emergency.  The  writer  has  found  that  by  freezing 
the  gum  with  chloride  of  ethyl  the  small  dentigerous  cysts  can  be  ex- 
cised with  but  little  if  any  pain.  The  surrounding  gum  and  mucous 
membrane  should  be  protected  during  the  freezing  process. 
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Fibroma  {fihra,  fibre)  is  a  tumor  composed  of  fibrous  tissue.  Sir  James 
Paget  suggested  the  term  inoma  in  preference  io  fibroma,  since  it  is  more 
exact.  Recently  a  distinction  has  been  made  between  inoma  proper  and 
other  tumors,  such  as  fibro-myoma,  uterine  fibroids,  recurring  fibroid 
tumors,  or  spindle-celled  sarcoma. 

Inoma  (jV,  fibre)  proper  is  rather  a  rare  disease  when  these  limita- 
tions are  made.  The  tumor  consists  of  bundles  of  fibrous  tissue  with 
long  and  slender  fusiform  cells  intimately  connected.  The  fibres  are 
loosely  or  closely  packed  according  to  their  variety.  Fibroma  finds  its 
type  in  connective  tissue,  and  the  tumor  is  found  in  all  parts  of  the  body 
in  which  its  prototype,  fibrous  tissue,  is  found. 

Inoma  appears  under  two  varieties,  the  soft  and  the  hard.  The  hard 
is  chiefly  observed  growing  from  the  periosteum  of  the  jaw,  from  the 
nasal  and  other  bones ;  also  from  the  vertebrae,  from  the  fascia,  and  from 
the  sheaths  of  the  nerves;  also  from  the  interstitial  tissue  of  organs,  as 
the  breast,  kidney,  even  spleen  and  ovaries.  The  hard  fibroma  is  com- 
posed of  bundles  of  fibres  which  are  closely  held  together,  and  between 
these  bundles  connective-tissue  corpuscles  are  imbedded.  In  true  sar- 
coma the  cells  are  found  in  rich  profusion  with  but  few  bundles  of  fibres, 
and  in  this  variation  of  the  relation  of  the  cells  to  the  fibres  inoma  is 
distinguished  from  sarcoma. 

The  soft  variety  of  inoma  is  found  in  the  tissues  beneath  the  skin 
and  mucous  membrane,  and  also  in  the  intermuscular  tissues.  Inoma 
of  this  variety  is  found  in  the  thigh  and  arm,  and  also  in  the  loose  con- 
nective tissue  of  the  genital  and  anal  regions. 

This  tumor  may  undergo  suppuration  and  gangrenous  degeneration, 
or  cysts  may  form  between  the  bundles  of  fibrous  tissue,  and  these  cysts 
contain  fluid.  The  tumor  sometimes  becomes  adherent  to  the  integu- 
ment and  causes  the  skin  to  slough,  and  from  the  base  of  the  ulcer  a 
fungous  growth  makes  its  appearance  to  which  the  term  fungus  hsema- 
todes  has  been  given. 

Fibroma  has  a  tendency  to  myxomatous  degeneration  caused  by 
oedema  of  the  intercellular  spaces.  The  tumor  also  undergoes  cystic 
degeneration  in  consequence  of  the  softening.  Besides  myxomatous  and 
cystic  degeneration,  calcareous  degeneration  may  also  occur,  and  then 
chalky  deposits  are  found  upon  the  periphery  of  the  tumor  or  else  in 
the  substance  of  the  growth. 

Fibroma  is  a  slow-growing,  painless  tumor  affecting  persons  under 
forty-five  years  of  age,  and  attains  only  a  moderate  size.  The  tumor 
has  a  smooth  surface  and  is  surrounded  by  a  capsule.  Fibroma  pushes 
aside  adjoining  tissues,  and  does  not  infiltrate  like  a  gumma.  It,  how- 
ever, causes  atrophy  of  bone  and  impairment  of  function  of  parts  in 
which  it  is  found. 

.  Fibroma  may  be  transformed  into  sarcoma,  which  fact  gives  to  this 
tumor  a  clinical  significance.  Virchow  has  said  that  "  a  fibroma  only 
needs  an  increase  in  the  size  of  its  cells  and  a  diminution  of  its  cement- 
substance  to  change  it  into  a  sarcoma." 

Fibroid  tumors  are  sometimes  found  in  the  abdominal  wall.  Dr.  E. 
J.  Ill  has  called  attention  to  this  subject  in  a  most  interesting  mono- 
graph, in  which  he  points  out  the  fact  that  these  fibroids  in  the  abdom- 
inal wall,  with  but  few  exceptions,  have  their  origin  in  the  sheath  of  the 
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rectus  or  other  muscle,  and  that  they  never  lie  loosely  between  the 
muscles.  They  grow  outward  and  cause  atrophy  of  the  muscle  and  fat, 
but  rarely  cause  ulceration  of  the  skin.  They  also  grow  inward  into 
the  abdominal  cavity,  and  in  doing  so  they  may  extend  to  the  subperi- 
toneal cellular  tissue  (Fig.  23),  or  even  become  adherent  to  the  peri- 


FiG.  23. 


Fibroma  of  abdominal  wall :  a,  peritoneum ;  6,  svibperitoneal  cellular  tissue ;  c,  external  and  inter- 
nal layer  of  deep  abdominal  fascia ;  d,  superficial  fascia ;  e,  skin ;  rr,  right  rectus  muscle ;  Ir, 
left  rectus  muscle  ;  vil,  median  line ;  T,  tumor  (111). 

toneum  itself.  In  fibroma  of  the  abdominal  wall  the  tumor  may  even 
rupture  the  peritoneum  and  grow  into  the  peritoneal  cavity.  Laterally 
the  fibroma  may  appropriate  the  muscles,  and  also  be  attached  above  to 
the  cartilage  of  the  ribs  and  below  to  the  pelvis.  The  weight  of  a 
fibroma  situated  in  the  abdominal  parietes  varies  from  a  few  ounces 
to  several  pounds.  Weir  reported  one  case  in  which  the  fibroma 
weighed  eleven  pounds.  The  tumor  is  generally  oval  in  form,  and  is 
usually  not  very  vascular,  although  its  removal  may  be  attended  by 
considerable  hemorrhage,  since  the  growth  is  fed  by  the  deep  and  super- 
ficial epigastrics  and  internal  mammary  and  lumbar  arteries.  Over  80 
per  cent,  of  the  cases  of  intra-abdominal  fibroma  occur  in  females. 

The  fibroid  situated  in  the  abdominal  parietes  may  occasionally  un- 
dergo mucoid  or  colloid,  but  never  fatty  or  calcareous,  degeneration. 
Park  has  reported  a  case  in  which  ulceration  and  fatal  hemorrhage 
occurred. 

The  tumor  has  no  tendency  to  disseminate  or  to  form  gland-infiltra- 
tion, although  it  may  be  recurrent  after  removal. 

The  signs  of  a  fibroma  situated  in  the  abdominal  walls  are  the  pres- 
ence of  a  tumor,  the  situation  of  which  destroys  the  natural  symmetry  of 
the  abdomen ;  also  a  tumor  which  during  the  respiratory  act  is  raised 
upward  and  then  sinks  backward  while  the  patient  is  in  the  recumbent 
position,  or,  in  other  words,  the  abdominal  walls  do  not  separate  from  the 
tumor  upon  deep  inspiration,  as  is  the  case  in  intra-abdominal  tumors; 
among  other  signs  are  the  presence  of  a  smooth,  circumscribed  tumor  or 
a  nodulated  growth  with  occasionally  a  point  of  fluctuation  ;  a  tumor 
which  is  movable  whether  the  muscles  are  contracted  or  not,  since  the 
growth  if  situated  in  the  anterior  part  of  the  abdominal  wall  is  raised, 
and  if  in  the  posterior  part  of  the  abdominal  wall  it  is  depressed,  whereas 
this  is  not  the  case  if  the  tumor  is  intraperitoneal. 
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The  differential  diagnosis  between  a  fibroma  in  the  abdominal  wall 
and  an  enlarged  spleen  is  the  presence  of  tympanites  between  the  tumor 
and  the  spleen.  The  same  physical  sign  is  also  present  in  diiferentiatiug 
fibroma  from  an  enlarged  left  lobe  of  the  liver. 

A  movable  kidney  must  not  be  mistaken  for  an  intra-abdominal 
fibroma.  The  size  and  form  of  the  kidney,  its  absence  from  its  natural 
place,  and  the  resonance  over  the  normal  kidney  area  would  serve  to 
distinguish  it  from  the  fibroma. 

Too  much  importance  cannot  be  attached  to  the  sense  of  touch  in 
establishing  a  differential  diagnosis  between  a  fatty  tumor  or  a  cyst  and 
fibroma,  since  the  fatty  tumor  is  soft  and  lobulated  and  the  cyst  fluctu- 
ating, while  the  fibroma  is  hard,  firm,  and  circumscribed,  and  with,  occa- 
sionally, a  nodulated  feel  upon  the  posterior  surface  of  the  tumor. 

The  treatment  of  fibroma  in  this  situation  is  excision  of  the  growth. 
The  tumor  should  be  extirpated,  if  possible,  without  opening  the  peri- 
toneal cavity ;  but  if  it  becomes  necessary  to  excise  a  portion  of  the 
peritoneum  in  order  to  excise  the  growth,  this  step  should  be  taken, 

Fia.  24. 


Fibroma  of  an  ear-lobule. 


as  half  removal  of  the  growth  would  be  attended  with  more  serious 
effects  than  excision  of  a  portion  of  the  peritoneum.  The  secondary 
effects  of  an  incomplete  operation  would  be  most  likely  to  terminate 
fatally,  as  the  tumor  would  soon  return. 

Keloid  {x-fjXii;,  a  scar,  and  elooz,  resemblance)   is  a  variety  of  inoma. 
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Fig.  25. 


In  1814,  Alibert  first  gave  a  full  description  of  this  tumor.  This  form 
of  fibroma  is  vascular,  and  contains  connective-tissue  lacunee  lined  with 
endothelial  cells.  The  growth  atfects  the  cutis  vera,  and  may  originate 
without  any  assignable  cause  or  develop  in  a  scar  following  a  surgical 
operation,  or  even  upon  a  tubercular  ulcer. 

This  form  of  inoma  presents  itself  under  two  varieties,  the  true  and 
the  false  keloid.  The  former  is  seen  in  new  formation  independent  of 
any  recognized  surgical  wound.  The  growth  appears  as  a  glistening, 
smooth,  elevated  surface  with  a  bright  pink  color,  which  disappears  on 
pressure.  It  spreads  a  few  inches  and  sends  out  antennae  or  processes 
with  no  points  of  ulceration.  This  variety  is  usually  seen  upon  the  front 
of  the  chest.  It  is  also  found  affecting  the  face  or  the  skin  over  the  ster- 
num, and  sends  out  processes  between  the  ribs.  It  is  not  generally 
attended  by  any  pain,  although  a  disagreeable  sense  of  itching  is  often 

present.  The  growth  develops  slow- 
ly, often  occupying  years  before  any 
appreciable  size  is  attained.  It  is 
found  among  adults  as  a  rule,  and 
is  seldom  observed  in  children  or  in 
elderly  people. 

M  uim,  '^^^^  presence  of  a  minute  scar 

^  '^BmtM     is    generally    believed    by   modern 

fe  «™H|     pathologists  to  be  the  starting-point 

p.  p  ^m     of  the  true  keloid,  although  the  mi- 

f  I  JBBflj     croscopical  evidence  may  not  be  vis- 

■^^^^  ible.  This  variety  is  frequently  ob- 
served among  negroes,  especially 
women,  and  follows  puncture  of  the 
lobule  of  the  ear  (Fig.  24).  It  has 
even  been  observed  in  the  scar  fol- 
lowing variola,  and  also  after  vacci- 
nation in  leech-bites  and  in  skin 
diseases  attended  by  the  formation 
of  vesicles,  and  in  syphilitic  lesions. 
Keloid  has  been  observed  in  slaves 
in  places  where  the  lash  has  broken 
the  skin.  It  is  also  seen  in  negroes  after  stings  of  insects  or  following 
any  slight  abrasion  of  the  skin.  It  has  been  known  to  grow  after  a 
blister,  but  especially  after  burns  (Fig.  25). 

The  true  keloid  of  Addison  is  hardly  to  be  considered  as  a  tumor, 
but  rather  an  area  of  skin  in  which  the  muscles,  fascia,  and  integument 
are  intimately  adherent. 

The  false  keloid  is  an  excess  of  scar- tissue.  It  is  also  seen  most  fre- 
quently in  the  African  race,  but  this  variety  of  keloid  may  develop 
after  any  surgical  wound,  as  in  the  scar  after  amputation  of  the  breast. 
For  this  reason  the  scar  after  any  surgical  operation  should  be  left  as 
free  and  unrestrained  as  possible,  since  a  tight  cicatrix  is  especially 
liable  to  develop  false  keloid.  Langenbeck  used  to  recommend  exten- 
sion of  the  arm  at  a  right  angle  from  the  body  during  the  repair  of  the 
wound  after  excision  of  the  breast,  since  in  this  position  a  tight  cicatrix 
is  avoided.     The  writer  has  seen  keloid  develop  in  the  cicatrix  after 


Keloid  resulting  from  burn. 


PLATE    1. 


Neuro-fibroma  of  Skin. 
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Fig.  26. 


removal  of  the  breast  for  hypertrophy.     The  keloid  may  under  excep- 
tional circumstances  develop  into  a  true  sarcoma. 

The  treatment  of  true  keloid  is  by  excision,  provided  the  entire 
growth  can  be  removed ;  otherwise  the  disease  will  rapidly  return,  and 
even  iri  cases  where  apparently  the  whole  growth  can  be  taken  away 
there  is  a  great  tendency  for  a  recurrence  of  the  tumor. 

In  the  false  variety  operation  is  more  successful,  and  in  order  to 
obtain  a  good  result  the  entire  cicatrix  should  be  freely  dissected  away 
and  the  new  fresh  edges  of  the  wound  brought  together  without  any 
tension.  If  the  parts  cannot  be  approximated  without  tension,  it  is 
better  to  perform  the  operation  of  skin-grafting  according  to  Thiersch's 
method.  There  is  a  tendency  for  tense  scar-tissue  to  undergo  degenera- 
tion, and  therefore  in  all  tight  cicatrices  it  is  best  to  remove  them  to 
avoid  the  occurrence  of  epithelioma  that  may  have  its  origin  in  this 
poorly-nourished  scar-tissue. 

Recurrences  after  removal  of  a  keloid  are  not  uncommon.  The 
incision  should  be  carried  well  beyond  the  keloid  in  good  healthy  skin, 
and  flaps  dissected  up  so  as  to  bring  the  parts  together  to  heal  by 
primary  intention,  and  the  resulting  cicatrix  should  be  protected  from 
friction  for  a  long  period  of  time  after  the  operation. 

Fibroma  molluseum  [mollis,  pliable)  is  a  tumor  composed  of  an  out- 
growth of  the  fibrous  tissue  of  the  skin.  Dermatolysis,  fibro-cellular  tu- 
mor, and  pachydermocele  of  the  subcutaneous  tis- 
sue are  also  terms  used  to  designate  this  tumor. 

The  growth  may  appear  in  small  nodules 
scattered  over  the  entire  body,  or  it  may  in- 
volve small  portions  of  the  scalp  and  then  hang 
from  the  head  in  pendulous  folds  or  be  dis- 
seminated in  patches  over  the  trunk  or  the 
limbs.  The  writer  has  seen  the  three  different 
varieties  in  the  same  individual.  The  disease 
has  no  special  predilection  for  either  sex  or  for 
any  particular  nationality.     (Plate  I.) 

Virchow  and  V.  Recklinghausen  have  di- 
rected attention  to  the  fact  that  these  tumors 
may  grow  from  the  fibrous  sheaths  of  the 
nerves  and  from  sweat-ducts  and  hair-follicles. 
From  these  facts  pathologists  regard  these 
growths  as  neuro-fibromata.  They  affect  the 
cutaneous  surface,  and  appear  as  small  nod- 
ules with  an  occasional  large  one  (Fig.  26). 

The  disease  has  been  incorrectly  called  ele- 
phantiasis of  the  skin,  but  the  absence  of  the 
filaria  in  the  blood  flowing  through  the  tumor 
indicates  that  the  affection  is  not  the  same. 

The  treatment  of  this  tumor  is  by  excision.  Formerly  it  was 
believed  unsafe  to  attempt  their  removal,  on  account  of  an  erysipelatous 
inflammation  which  often  develoj^ed  and  caused  death.  This  complica- 
tion can  be  avoided  by  the  application  of  the  principles  of  antiseptic 
surgery,  since  in  pre-antiseptic  days  infection  was  common  from  want 
of  surgical  cleanliness. 
Vol.  IV.— 5 


Neuro-flbroma  of  the  radial 
nerve  at  the  wrist,  from  a 
female  nineteen  years  old.  It 
simulated  a  ganglion  (Sut- 
ton). 
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The  danger  of  hemorrhage  must  be  considered,  as  the  hypertro- 
phied  masses  have  large  vessels,  especially  veins,  imbedded  in  their 
structure. 

Chondroma  (jovdpo<::,  cartilage)  is  a  tumor  composed  of  cartilage.  It  is 
not  the  result  of  proliferation  of  mature  cartilage-cells,  but  usually  pro- 
ceeds from  the  development  of  tissue  derived  from  the  undeveloped  or 
wandering  cartilaginous  cells.  Virchow  has  pointed  out  the  interesting 
clinical  fact  that  chondroma  affecting  the  femur  takes  its  origin  from 
remnants  derived  from  embryonal  life  and  found  in  the  medulla  of 
the  bone. 

Virchow  has  divided  chondromata  into  two  varieties  :  exchondroma, 
which  sj)rings  from  true  cartilage  or  bone,  and  enchondroma,  which  is 
composed  of  cartilage  developed  out  of  connective  tissue. 

The  exchondroma  grows  from  the  cartilage  of  the  larynx,  thyroid 
cartilage,  tracheal  rings,  intervertebral  substance,  from  the  epiphyseal 

and  articular  cartilage  of  bone,  from 
Fig.  27.  the  costal  cartilage,  from  the  syno- 

vial membrane  and  periosteum,  and 
also  from  the  synchondroses.  This 
variety  is  encapsulated,  grows  very 
slowly,  and  is  attended  by  no  pain. 
Frequently  the  exchondroma  under- 
goes mucous  softening  in  the  inter- 
cellular substance,  and  the  cells  be- 
come fatty,  in  consequence  of  which 
cysts  are  formed.  This  clinical  fact 
serves  to  differentiate  the  exchon- 
droma from  osteoma.  This  variety 
is  often  seen  in  rickety  children,  and 
Virchow  has  pointed  out  the  fact 
that  the  tumor  owes  its  origin  to 
the  existence  of  undeveloped  pieces 
of  cartilage  which  form  the  tumor- 
germ.  In  the  bones  of  children 
affected  with  rickets  the  hollowed- 
out  cavities  are  plainly  visible.  The 
exchondroma  usually  is  solitary,  but 
occasionally  it  is  observed  as  a  mul- 
tiple affection  (Fig.  27). 

The  exchondroma  often  becomes 
detached  from  the  articular  cartilage, 
and  separates  from  the  base  and 
emerges  into  the  joint-cavity,  and 
forms  what  is  called  the  "  loose  car- 
tilage." The  exchondroma  may  also 
be  torn  away  from  a  fringe  of  the  synovial  membrane  or  from  the 
periosteum  and  wander  into  the  joint.  The  presence  of  these  loose 
cartilages  sets  up  irritation  and  effusion  follows.  The  loose  piece  of 
cartilage  is  held  in  some  articular  pouch  in  the  joint,  or  else  it  gets 
between  the  articular  surfaces,  giving  rise  to  sudden  and  excruciating 
pain. 


Lad  twenty  years  of  age  with  multiple  chon- 
dromata (Steudel). 
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Enchondroma  is  composed  of  hyaline  cartilage.  Fibrillated  connec- 
tive tissue  penetrates  the  mass  in  striae  or  bundles,  and  imbedded  in  this 
are  the  nutrient  blood-vessels.  The  tumor  is  surrounded  by  a  capsule, 
is  firm  in  consistence,  and  often  presents  a  knobbed  appearance.  The 
tumor  is  hard,  dense,  and  sharply  defined,  and  springs  very  often  from 
the  periosteum  of  the  phalanges,  notably  of  the  fingers. 

The  enchondroma  may  undergo  ossification,  especially  in  the  breast, 
parotid  gland,  and  testicle,  and  also  in  the  periosteum.  The  tumor  is 
often  called  the  osteoid  chondroma.  In  rare  instances  the  tumor  may 
undergo  mucous  softening  which  gives  rise  to  a  cystic  formation,  or  it 
may  also  undergo  calcification,  but  seldom,  if  ever,  ossifies.  And  in  rare 
cases  the  chondroma  may  be  transformed  into  a  sarcoma. 

The  pelvic  enchondroma  springs  from  the  sacro-iliac  synchondroses 
or  from  the  pubic  symphysis.  It  may  be  sufficiently  large  to  cause  pres- 
sure upon  the  viscera  and  render  parturition  difficult. 

Metastases  which  appear  in  the  form  of  emboli  occur  in  the  lungs, 
and  in  some  rare  instances  in  the  heart  itself.  Traumatism  has  been 
assigned  as  the  cause  of  enchondroma,  and  Weber  has  shown  that  in  50 
per  cent,  of  the  cases  this  has  been  proved  by  statistics.  Rachitis  is 
found  also  to  act  as  an  exciting  cause,  and  the  young  seem  especially 
prone  to  it.  This  tumor  grows  very  slowly^  and  may  exist  over  fifty 
years  without  giving  rise  to  trouble.  Akidopeirasty  can  be  employed  as 
a  means  of  differential  diagnosis  between  the  tumor  and  osteoma,  the 
needle  entering  with  a  certain  characteristic  resistance  in  chondroma, 
while  it  will  not  penetrate  an  osteoma. 

The  treatment  of  chondroma  consists  of  removal  of  the  tumor  if  it 
takes  its  origin  from  the  periosteum  or  bone ;  orchidectomy  if  situated 
in  the  testicle  ;  and  amputation  of  the  breast  if  in  the  mammary  gland. 
If  it  invades  the  parotid,  the  tumor  must  be  excised.  If  it  involves  the 
phalanx,  amputation  of  the  finger  is  indicated  if  the  function  of  the  part 
is  impaired,  since  any  attempt  at  excision  fails  to  remove  the  entire  mass 
and  rigidity  of  the  tendons  follows.  If  the  chondroma  affects  the  pelvis, 
operative  interference  is  rarely  indicated.  The  removal  of  the  loose  car- 
tilage from  the  joint,  notably  the  knee,  is  indicated,  provided  pain  and 
inconvenience  are  present,  but  the  strictest  antiseptic  measures  must  be 
employed.  The  cartilage  should  be  located  before  operating,  and  the 
joint  kept  immovable  in  plaster  for  at  least  two  weeks  after  the  opera- 
tion. At  the  time  of  the  sudden  pain  the  loose  piece  should  be  fixed 
with  a  clean  antiseptic  needle,  and  the  operation  performed  without 
delay  before  the  cartilage  slips  away  from  its  temporary  lodgement. 

Neuroglioma  (yeupov,  nerve,  and  ylo'ia,  glue)  is  a  tumor  which  grows 
from  the  neuroglia  which  holds  together  the  fibres  and  cells  of  the  central 
nervous  system.  The  neuroglioma  takes  its  origin  from  the  cells  of  the 
neuroglia.  The  relation  between  the  cells  and  the  fibrous  tissue  is  sub- 
ject to  wide  variation,  while  the  vascular  supply  is  usually  very  constant 
and  abundant. 

Neuroglioma  is  divided  into  the  hard,  soft,  and  vascular.  The  hard 
neuroglioma  is  composed  of  a  rich  abundance  of  fibrillse,  while  the  soft 
is  composed  of  less  fibrillse  with  plexuses  of  blood-vessels. 

The  treatment  consists  of  excision  of  the  entire  mass — an  operation 
which,  owing  to  antisepsis,  has  been  rendered  possible. 
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Myxoma  {p-o^a,  mucus)  is  a  tumor  which  consists  of  mucous  tissue,  the 
perfect  type  of  which  is  seen  in  the  umbilical  cord.  The  tumor  is  com- 
posed of  a  tissue  which  is  embryonic  and  found  in  the  vitreous  humor 
of  the  eye,  and  resembles  the  Whartonian  jelly,  which  in  the  embryo  is 
identical  with  young  connective  tissue.  It  is  of  frequent  occurrence  to 
find  myxoma  associated  with  the  stroma  of  malignant  tumors.  A  pure 
myxoma  is  of  rare  occurrence. 

A  myxoma  is  a  benign  tumor,  but  when  it  is  associated  with  another 
tumor  it  may  become  malignant.  It  is  a  very  slow-growing  tumor,  as 
it  is  non-vascular  and  possesses  a  soft  consistence.  It  is  smooth  to  the 
feel,  but  elastic,  and  usually  is  freely  movable.  There  is  no  pain  in  a 
myxoma  unless  a  nerve  is  included  in  the  growth.  A  myxoma  affects 
the  skin,  and  it  may  be  a  pedunculated  or  a  sessile  growth.  If  a  myx- 
oma is  cut  into,  its  surface  is  very  similar  to  a  mass  of  jelly,  and  from 
its  interior  exudes  a  serous-like  discharge. 

Myxoma  is  found  in  the  nasal  and  aural  cavities,  and  when  situated 
in  these  localities  the  term  "  polypus  "  has  been  assigned  to  the  growth. 
In  the  nose  the  myxoma  springs  from  the  mucous  membrane  covering 
the  turbinated  bones  or  from  the  antrum  or  from  the  frontal  sinus. 
Myxoma  is  also  observed  growing  from  the  mucous  membrane  of  the 
tympanum,  and  often  causes  deafness. 

Myxoma  may  be  a  congenital  or  an  acquired  tumor.  The  writer 
has  seen  this  tumor  occur  in  cases  in  which  sarcoma  has  existed.  In 
one  patient  there  was  a  sarcoma  of  the  axilla  and  several  myxomata  in 
the  inguinal  region.  Irritation  leading  to  a  chronic  inflammation  seems 
to  act  as  an  exciting  cause  in  many  cases,  examples  of  which  are  seen  in 
polypoid  growths  of  the  nose  and  ear  in  patients  in  whom  a  chronic 
catarrh  or  an  otitis  has  existed  for  a  long  period. 

The  treatment  consists  of  excision  if  the  tumor  affects  the  skin,  or 
removal  by  avulsion  if  found  in  the  nasal,  aural,  or  pharyngeal  cavities 
by  specially  constructed  forceps.  Early  and  thorough  removal  is  neces- 
sary, owing  to  the  danger  of  transition  of  this  tumor  into  sarcoma. 
The  use  of  caustics  as  a  means  of  removal  instead  of  the  knife  is  inters 
dieted.  The  base  of  the  myxoma  should  be  freely  removed,  since  any 
minute  particle  of  the  tumor  left  may  be  the  starting-point  of  a  sar- 
coma. If  avulsion  is  employed  in  the  case  of  a  mucous  polypus  and 
the  base  is  inaccessible  to  free  excision,  Paquelin's  cautery  may  be 
applied  in  order  to  destroy  every  vestige  of  the  tumor.  If  the  myx- 
oma is  found  in  the  intermuscular  spaces,  the  offshoot  must  be  thor- 
oughly removed,  as  the  danger  of  malignant  metamorphosis  is  very 
imminent. 

Pcqyilloma  {papilla,  meaning  a  teat)  is  a  tumor  composed  of  loops  of 
blood-vessels  supported  by  an  axis  of  fibrillated  connective  tissue,  and  is 
found  upon  the  skin  or  mucous  membrane.  The  tumor  is  generally  infil- 
trated with  small  round  cells,  and  is  situated  in  the  papillae  of  the  skin 
and  villi  of  the  mucous  membrane.  The  growth  contains  vascular  con- 
nective tissue  and  is  covered  over  with  epithelial  cells.  In  some  cases 
the  epithelial  cells  are  pigmented.  In  papilloma  affecting  the  mucous 
surfaces  the  vascular  supply  is  very  abundant.  Each  villus  is  covered 
over  with  epithelial  cells,  and  occasionally  the  villi  become  merged  into 
one  mass,  and  over  the  whole  area  flattened  epithelial  cells  are  superim- 
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posed.  Papilloma,  like  inoma,  is  divided  into  two  separate  groups,  the 
hard  and  the  soft  papilloma.  The  hard  papilloma  is  situated  upon  the 
integument  and  mucous  membrane.  A  typical  illustration  of  the  hard 
papilloma  is  seen  in  ordinary  warts  upon  the  skin.  In  a  large  wart 
there  are  grouped  several  papillomata,  and  over  the  mass  epithelial  cells 
«,re  spread. 

The  venereal  wart  or  condyloma  is  another  illustration  of  papil- 
loma. The  mucous  membrane  is  also  the  site  of  papilloma,  and  this 
growth  is  seen  upon  the  lips  and  in  the  mouth,  in  the  bladder  and  rec- 
tum, in  the  vagina,  larynx,  urethra,  cervix  uteri,  and  nasal  cavity. 
These  papillomata  often  are  very  vascular,  and  the  network  of  capilla- 
ries is  supplied  with  ampullae  from  which  often  extensive  hemorrhage 
arises.  There  is  a  variety  of  pa23illoma  that  grows  from  the  skin  and 
has  the  appearance  of  a  horn.  The  writer  has  removed  these  horns 
from  the  sole  of  the  foot  and  from  other  parts  of  the  body.  He  has  also 
seen  a  large  papilloma  with  horny  scales  grow  from  the  back  of  the  hand 
upon  an  ulcer  following  a  burn.  A  typical  illustration  of  a  horn  grow- 
ing from  the  forehead  of  a  woman  is  shown  in  the  section  on  Tumors  of 
the  Head  in  the  second  volume. 

The  soft  papillomata  are  found  chiefly  in  the  stomach  and  intestines, 
especially  in  the  colon  and  duodenum  (Birch-Hirschfeld),  where  they 
are  covered  with  columnar  epithelium.  They  are  also  found  in  tlie 
uterine  cavity  and  upon  the  tongue,  and  within  the  pelvis  of  the  kidney. 
They  are  also  observed  at  the  base  of  the  brain  and  are  covered  over 
with  endothelium.  ,  They  are  also  found  growing  from  the  dura  mater, 
and,  according  to  Klebs,  from  the  venous  sinus.  For  a  description  of 
papilloma  of  the  larynx  the  reader  is  referred  to  the  article  on  the  Sur- 
gery of  the  Larynx. 

Papilloma  is  found  at  any  period  of  life,  and  more  frequently 
among  females.  The  tumor  may  be  pedunculated  or  sessile,  solitary 
or  multiple. 

The  special  clinical  characteristics  of  papilloma  are  its  tendency  to 
bleed  and  to  undergo  malignant  degeneration. 

Papillomata  may  appear  in  the  form  of  psammoma  (^a^.//oc,  sand), 
which  is  a  tumor  composed  of  connective  tissue  which  has  undergone 
hyaline  degeneration  and  subsequent  calcification.  The  calcareous  bodies 
are  sometimes  termed  corpora  chalcedonica,  and  are  composed  of  ammo- 
nio-phosphate  of  magnesia  and  phosphate  and  carbonate  of  lime.  It  is 
these  salts  which  give  the  tumor  its  hard  feeling  like  stone.  The  cal- 
careous material  is  the  same  in  composition  as  is  found  in  the  pineal 
gland. 

The  psammoma  sometimes  assumes  the  form  of  an  angiolithic  sarcoma, 
because  it  consists  of  spindle  cells  with  numerous  blood-vessels.  From 
the  congeries  of  blood-vessels  and  spindle  cells  bud-like  processes  shoot 
out  from  the  side  of  the  vessels,  which  are  surrounded  also  by  laminae 
of  spindle  cells.  The  nucleus  of  the  bud  is  formed  of  a  hard,  cretaceous 
material  like  brain-sand.  This  variety  of  tumor  is  usually  confined  to 
the  pia  mater  of  the  brain  and  spinal  cord.  A  few  cases,  however,  of 
psammoma  have  been  reported  in  which  the  tumor  grew  from  the  inner 
surface  of  the  dura  mater. 

In   the   brain   psammoma   takes  its  origin   from   the   cells  of  the 
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choroid  plexuses  of  the  velum  interpositum  and  from  the  roof  of  the 
fourth  ventricle.  If  the  psammoma  is  very  small,  it  gives  rise  to  no 
special  cerebral  symptoms.  If  large,  it  will  cause  serious  mental  dis- 
turbance, and  if  the  tumor  is  situated  in  the  cerebellum,  there  will  be 
severe  cephalalgia,  blindness,  ataxia,  vomiting,  optic  neuritis,  priapism, 
and  opisthotonos,  which  symptoms  invariably  lead  to  death.  If  the 
psammoma  is  of  any  size  and  affects  the  spinal  cord,  the  pressure-effects 
are  well  pronounced,  among  which  may  be  mentioned,  notably,  ataxia 
and  paraplegia. 

These  cases  also  invariably  terminate  in  death  unless  removed  by  sur- 
gical interference.  Virchow  has  described  a  form  of  papilloma  which 
affects  the  matrix  of  the  nails,  to  which  he  has  assigned  the  term  on- 
ychoma. The  disease  resembles  the  corium  cutaneum  form  of  papilloma. 
Irritation  caused  by  uncleanliness  seems  a  potent  factor  in  the  etiology 
of  the  disease,  although  in  persons  of  the  strictest  hygienic  habit  the 
tumor  is  found.  The  nail  becomes  thickened,  tortuous,  and  long,  and 
often  is  curved  like  a  ram's  horn. 

A  tumor  allied  to  psammoma  has  been  described  by  Miller  under  the 
term  "  cholesteatoma,"  which  consists  of  a  small  nodule  about  the  size 
of  a  marble  and  situated  in  the  pia  mater  at  the  base  of  the  brain  in  the 
meninges  and  in  the  ventricles,  also  in  the  membrana  tympani.  The 
nodule  is  surrounded  by  a  thin  membrane,  and  wdthin  the  capsule  the 
fatty  substances  are  found  in  laminated  layers  formed  of  fat  and  choles- 
terin  crystals,  and  endothelial  cells.  The  tumor  is  benign  in  that  it 
never  gives  rise  to  metastasis. 

The  treatment  of  papilloma  consists  of  excision.  The  special 
methods  of  operating  are  found  under  the  regional  surgery  of  the 
parts.  Psammoma,  as  a  rule,  does  not  admit  of  surgical  interference 
except  in  very  rare  instances,  as  the  situation  of  the  tumor  is  in  such 
places  as  to  render  it  inaccessible  to  the  surgeon.  In  onychoma  besides 
avulsion  of  the  nail  the  matrix  should  be  freely  excised  and  the  bed 
cauterized. 

Sarcoma  {adpq,  flesh)  is  a  disease  the  study  of  which  is  fraught  with 
great  interest.  It  is  a  subject  of  great  importance,  owing  to  the  terrible 
mortality  which  attends  the  affection.  Sarcoma  usually  terminates  in  death, 
and  its  early  recognition  and  its  complete  removal  are  subjects  which  are 
worthy  the  profound  study  of  the  surgeon.  Sarcoma,  in  the  large 
majority  of  cases,  is  a  disease  more  deadly  in  its  nature  than  any  other 
variety  of  malignant  tumor.  Its  unprecedented  rapidity  of  growth,  its 
Avidespread  metastases,  its  insidious  development,  its  uncertainty  of  early 
diagnosis,  its  absolute  certainty  to  kill,  make  it  a  subject  of  paramount 
importance.  The  appalling  impressions  which  the  writer  has  received 
from  a  large  clinical  experience  with  this  dreadful  malady  leads  him  to 
regard  this  neoplasm  as  one  to  which  the  attention  of  the  thoughtful 
surgeon  should  be  assiduously  directed. 

In  studying  the  subject  a  number  of  important  questions  present 
themselves  for  consideration.  It  is  by  accumulative  investigation  and 
by  comparison  that  the  surgical  profession  can  acquire  knowledge  upon 
matters  relating  to  malignant  disease.  The  malignancy,  the  etiology, 
the  clinical  history,  the  prognosis,  the  diagnosis,  and  tlie  treatment, 
besides  other  important  subjects  in  regard  to  tumors,  can  only  be  com- 
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prehencled  by  an  exhaustive  study  of  a  large  number  of  individual  cases. 
The  consideration  of  a  typical  case  of  sarcoma  of  bone,  for  example, 
affords  no  reliable  knowledge  which  can  be  applied  to  another  case  of 
sarcoma  of  bone.  This  variety  of  malignant  tumor  of  bone  has  a  wide 
range  of  difference,  and  it  is  only  by  comparison  that  we  can  arrive  at 
any  satisfactory  knowledge. 

Sarcoma  is  a  tumor  oi  connective-tissue  origin,  consisting  of  cellular 
and  embryonic  elements  imbedded  in  an  intercellular  matrix  with  blood- 
vessels between  the  cells.  Sarcoma  is  generally  malignant,  but  there 
are  some  varieties,  of  ^vhich  mention  will  be  made  later,  that  are  entitled 
to  a  place  among  the  so-called  benign  growths.  As  a  rule,  however, 
sarcoma  is  a  horribly  and  rapidly  fatal  disease.  The  scientist  who  dis- 
covers its  cure  deserves  to  be  ranked  with  the  discoverer  of  anaesthesia. 

The  blood-supply  in  sarcoma  is  chiefly  through  the  capillary  system. 
In  the  round-celled  variety  the  vascular  supply  is  very  abundant,  while 
in  the  spindle-celled  it  is  meagre.  This  anatomical  fact  serves  to  explain 
the  greater  rapidity  of  growth  in  round-celled  sarcoma.  Sarcoma  is  of 
mesoblastic  origin,  while  carcinoma,  with  which  this  tumor  was  formerly 
confounded,  is  of  epiblastic  and  hypoblastic  origin.  Virchow  in  1847 
gave  to  sarcoma  its  present  histological  status. 

If  a  sarcoma  grows  rapidly,  the  vessels  possess  very  thin  walls  and 
may  rupture,  giving  rise  to  repeated  hemorrhages.  The  extravasated 
blood  is  thus  circumscribed,  and  a  cyst  is  formed  to  which  the  term 
"  malignant  blood-cyst "  has  been  given. 

Dissemination  of  sarcoma  is  an  important  characteristic.  The  lung, 
liver,  kidney,  and  spleen  are  the  organs  most  prone  to  become  infected 

Fig.  28. 


Multiple  metastasis  following  sarcoma  of  thigh.    Amputation  at  hip-joint,  showing  cicatrix  with 

no  return  at  seat  of  operation. 

secondarily  from  a  primary  growth.  The  special  organ  which  is  attacked 
by  secondary  deposit  depends  upon  the  situation  of  the  initial  neoplasm  : 
if  in  the  parts  of  the  body  associated  with  the  general  systematic  circu- 
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lation,  the  lung  is  involved ;  if  in  connection  with  the  portal  vessels, 
the  liver  is  affected.  In  some  cases  both  these  organs,  as  well  as  the 
remaining;  viscera  and  bones  and  tissue  of  everv  kind,  mav  become 
infected.  In  one  of  two  cases  in  which  the  writer  performed  amputa- 
tion at  the  hip-joint  for  subperiosteal  sarcoma  of  the  femur  the  patient 
lived  a  jear  after  the  operation  free  from  the  disease,  but  at  the  expira- 
tion of  that  time  the  disease  suddenly  returned  and  in  a  few  weeks 
destroyed  the  life  of  the  patient  (Fig.  28).  Every  organ  and  viscus  and 
all  the  bones,  as  well  as  the  muscles,  were  attacked  simultaneously  with 
sarcoma.  An  important  clinical  fact  worthy  of  mention  in  connection 
with  this  case  is  the  absence  of  a  recurrence  in  the  cicatrix  of  the  stump 
at  the  seat  of  the  original  exarticulation  at  the  hip-joint.  In  the  large 
number  of  operations  for  the  relief  of  sarcoma  performed  by  the  writer 
in  no  case  has  he  ever  seen  a  return  of  the  disease  in  the  cicatrix  of  the 
wound.  This  is  in  marked  contrast  to  the  history  of  carcinoma,  which 
shows  most  frequently  a  return  of  the  disease  in  the  cicatrix  or  in  the 
skin  in  and  about  the  site  of  the  original  growth. 

The  manner  of  dissemination  of  sarcoma  is  chiefly  by  the  blood-ves- 
sels, notably  the  veins,  and  especially  those  emerging  from  the  tumor. 

Fig.  29. 
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These  channels  convey  the  cells  which  cause  the  secondary  deposits 
in  certain  tissues  or  organs.  The  walls  of  the  blood-vessel  are  indu- 
rated, and  the  growth  may  extend  even  into  the  lumen  of  the  vessel. 
The  writer  had  one  case  of  sarcoma  of  the  lung — a  reference  to 
which  is  made  in  the  article  on  Diseases  of  the  Veins,  p.  458,  Fig.  377, 
Vol.  XL — ^in  which  the  sarcoma  grew  through  the  walls  of  the 
vessel  into  the  pulmonary-  vein  and  occupied  the  left  ventricle  of 
the  heart. 
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The  dissemination  of  sarcoma  is  different  from  that  of  carcinoma,  which 
is  usually  accomplished  by  the  lymph-channels.  Sarcoma,  besides  shoAving 
a  great  tendency  to  disseminate  in  the  body,  also  exhibits  an  infiltrating 
tendency.  This  is  especially  true  if  the  capsule  is  incomplete  or  has 
ruptured,  or  if  the  tumor  has  taken  its  origin  in  the  sheath  of  a  tendon, 
in  which  case  the  fasciculi  of  the  muscle  are  destroyed  and  the  muscle 
itself  becomes  infiltrated.  In  sarcoma  of  the  pelvic  bones  the  growth 
often  infiltrates  throughout  the  pelvic  organs  and  vessels. 

Sarcoma  may  be  found  in  almost  any  structure,  tissue,  organ,  or  bone 
in  the  body.  The  subcutaneous  tissue,  fascia,  periosteum,  medulla  of 
bone,  and  certain  organs  like  the  testicle  and  ovary,  as  well  as  glands, 
are  especially  prone  to  the  development  of  sarcoma.  The  disease  is 
primary  in  bone ;  but  not,  as  a  rule,  in  muscles  or  such  organs  as  the 
lung,  liver,  spleen,  or  uterus.  The  alimentary  canal  is  seldom  if  ever 
affected  by  sarcoma  as  a  primary  disease. 

During  the  development  of  sarcoma  fatty  degeneration  may  occur  in 
the  cells.  It  is  believed  that  the  shrinkage  of  sarcoma  in  some  rare 
cases  is  due  to  this  retrograde  change  in  the  cells.  By  some  the  diminu- 
tion in  size  is  thought  to  be  due  to  the  prolonged  use  of  arsenic  or  to  the 
action  of  the  germ  of  erysipelas.  In  addition  to  fitty  degeneration, 
mucoid  degeneration  may  occur  in  a  sarcoma,  giving  rise  to  the  forma- 
tion of  cysts  (Fig.  29).  Rupture  of  the  thin  vessels  also  occurs,  and  the 
malignant  blood-cyst  is  formed  to  which  reference  has  already  been  made. 

Fig.  30. 


Fungus  hacrnatodcs  (Francis  II.  Markoc). 

Sarcoma  is  caused,  without  doubt,  by  traumatism,  especially  when  its 
seat  is  in  the  bones.  The  question  of  the  etiology  of  sarcoma  has  already 
been  fully  discussed  in  connection  with  the  subject  of  the  etiology  of 
tumors. 

The  clinical  history  of  sarcoma  is  an  interesting  feature  of  the  dis- 
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ease.  It  is  the  malignant  disease  of  early  childhood,  and  has  been  seen 
,in  an  infant  under  one  year.  As  a  rule,  it  is  a  tumor  which  develops  sud- 
denly and  which  runs  oftentimes  a  rapidly  fatal  course.  Sarcoma  of  bone 
is  usually  a  nodular,  painful,  rapidly-growing  neoplasm,  which  in  the 
later  stages  begins  to  ulcerate  (Fig.  30).  If  it  grows  from  the  subperios- 
teal tissue,  it  is  found  to  affect  the  shaft  of  the  bone  (Fig.  31) ;  it  is  not 


Fig.  31. 


Subperiosteal  sarcoma  of  humerus  (Wood  Museum). 

distinctly  circumscribed,  grows  very  rapidly,  and  is  not  associated  with 
inflammatory  processes.  If  the  sarcoma  grows  from  the  medulla  of  the 
bone,  it  is  termed  "  central  sarcoma,"  and  usually  affects  the  extremities 
of  the  bones  instead  of  the  shaft  (Fig.  32).  It  is  a  distinctly  circum- 
scribed neoplasm  instead  of  a  diffuse  swelling,  and  grows  slowly,  which 
is  in  marked  contrast  to  the  subperiosteal  variety.  The  slow  growth  is 
due  to  the  fact  that  absorption  of  bone  must  take  place  by  pressure  of 
the  tumor.  This  pressure  causes  atrophy  of  bone,  and  the  process  is 
necessarily  slow.  The  central  sarcoma  has  an  egg-shell  crepitation  in 
the  later  stages  of  the  disease.  This  crepitation  is  due  to  the  breaking 
of  the  attenuated  and  fragile  shell  of  bone  which  has  been  pushed  out  by 
the  groAvth  from  within,  and  is  a  pathognomonic  symptom  of  central  sar- 
coma. After  the  central  sarcoma  has  reached  the  surface  of  the  body, 
having  perforated  the  bone,  the  progress  of  the  disease  may  be  very  rapid. 
The  malignancy  of  sarcoma  is  manifested  by  the  widespread  meta- 
stases, by  its  annihilation  of  adjoining  tissue,  by  its  pressure-effects,  caus- 
ing hemorrhages  and  ulceration  by  its  infiltration  through  blood-vessels 
in  the  majority  of  cases,  and,  finally,  by  its  rapid  strides  toward  a  fatal 
termination  unless  interrupted  by  a  radical  operation. 


SPECIAL  TUMORS.  75 

Sarcoma  is  classified  according  to  the  character  of  the  cells  of  which 
the  tumor  is  composed.  There  are  spindle-celled,  round-celled,  and 
mixed-celled  sarcomata,  also  alveolar  and  melanotic.  Sarcoma  has  also 
been  classified  on  a  basis  of  the  pathological  changes  which  occur  in  the 

Fig.  32. 


Sarcoma  of  shoulder  (Wood  Miiseuin). 

intercellular  substance.  If  fibrous  tissue  prevails,  the  term  "  fibro-sar- 
coma  "  is  employed  ;  if  muscular  tissue,  "  myo-sarcoma ;"  if  neuroglia  is 
in  excess,  then  a  "  glio-sarcoma ;"  if  sarcomatous  growth  occurs  in  a 
blood-vessel,  the  term  " angio-sarcoma "  is  applied;  if  lymphatic  tissue, 
the  expression  "  lympho-sarcoma "  is  used. 

This  tumor  is  also  classified  according  to  the  character  of  the  connec- 
tive-tissue substance  of  which  the  neoplasm  is  composed.  If  fibrous 
connective  tissue  is  present,  then  a  fibro-sarcoma  develops ;  if  gelatinous, 
a  myxo-sarcoma ;  if  fatty,  a  lipo-sarcoma ;  if  cartilaginous,  a  chondro- 
sarcoma ;  if  bony,  an  osteo-sarcoma,  if  lymphatic  glandular  connective 
tissue,  a  lympho-sarcoma ;  if  vascular  connective  tissue,  telangiectatic 
sarcoma. 

The  first  classification  is  the  better  one  for  the  practical  surgeon,  for 
upon  the  presence  of  the  characteristic  cells  the  prognosis  depends. 

The  diagnosis  of  sarcoma  in  the  early  stages  is  often  very  difficult. 
The  microscope  only  can  decide,  and  in  some  cases  this  test  is  inadequate. 
Time,  which  might  afPord  definite  information,  cannot  be  utilized  for  the 
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purpose  of  diagnosis.  Procrastination  in  coming  to  a  decision  is  too 
dangerous  an  agency  to  employ  to  settle  such  a  momentous  question. 
The  use  of  the  harpoon  may  throw  light  upon  this  doubtful  and  grave 
question,  and  under  certain  circumstances  may  settle  beyond  all  perad- 
venture  the  malignancy  of  the  growth.  In  addition  to  the  harpoon,  Dr. 
John  C.  Warren  has  devised  an  instrument  for  the  purpose  of  withdraw- 
ing a  small  piece  of  the  tumor  for  microscopical  examination  (Fig.  33). 

Fig.  33. 


Dr.  Warren's  instrument  for  withdrawing  a  small  piece  of  a  tumor  for  microscopical  examination. 

The  length  of  time  the  tumor  has  existed  and  the  manner  in  which  the 
tumor  developed  are  important  points  to  consider  in  the  diagnosis.  The 
sarcoma  begins  under  the  skin  and  grows,  while  a  carcinoma  begins  upon 
the  surface.  In  either  case  the  deep  structures,  including  bone,  may  be 
secondarily  involved.  In  sarcoma  of  internal  organs  the  temperature  is 
said  to  show  irregular  curves,  which  is  not  the  case  in  carcinoma  before 
sepsis  intervenes. 

Great  care  should  also  be  exercised  in  not  making  undue  haste  in 
coming  to  a  conclusion  as  to  the  presence  of  a  sarcoma.  The  writer  has 
had  three  cases  sent  to  him  for  the  purpose  of  amputation  on  account  of 
sarcoma.  Each  of  these  three  cases  proved  to  be  a  chronic  inflammation 
of  bone,  and  each  was  cured  without  amputation  by  free  incision  of  the 
overlying  soft  parts,  by  trephining  the  bone  to  relieve  tension,  and  by 
dressing  the  wound  antiseptically.  One  of  these  cases  was  supposed  to 
be  sarcoma  of  the  thigh,  the  other  two  were  thought  to  be  sarcomata  of 
the  tibia,  and  all  three  cases  had  consulted  surgeons  who  pronounced 
the  neoplasms  malignant  and  advised  amputation. 

The  points  of  differential  diagnosis  between  sarcoma  of  bone  on  the 
one  hand  and  chronic  inflammation  of  bone  on  the  other  hand  are  as 
follows : 


Sarcoma  of  Bone. 

1.  Attacks  extremities  unless  subperiosteal. 

2.  Forms  soft  swelling  in  comparison  with 

sclerosis  of  bone. 

3.  Rapid  in  its  course. 

4.  Distended    veins   over    the   surface   of 

tumor. 

5.  Does  not  invade  joint. 

6.  Circumscribed  areas  of  fluctuation  over 

swelling,  where  cysts  filled  with  bloody 
serum  are  found. 


Chronic  Inflammation  of  Bone. 

1.  Attacks  the  shaft. 

2.  Forms  hard,  smooth  bone. 

3.  Slow  in  its  course. 

4.  No  distended  veins  over  surface,  as  in 

sarcoma. 

5.  Usually  invades  the  neighboring  joint. 

6.  Diffuse   areas  of  fluctuation,  in  which 

pus  is  found  instead  of  bloody  serum. 


Another  very  important  differential  diagnosis  must  be  made  between 
sarcoma  and  carcinoma : 
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Sarcoma..  Carcinoma. 

1.  Origin  of  growth  is  from  the  mesoblast.       1.  Origin  of  growth   is  from   epiblast    or 

hypoblast. 

2.  Disseminates  usually  by  blood-vessels.  2.  Disseminates  usually  by  the  lymphatic 

vessels. 

3.  Tumor  generally  enclosed  in  a  capsule.         3.   Tumor  is  never  enclosed  in  a  capsule. 

4.  Cachexia  appears  late  in  the  history  of       4.  Cachexia  appears  early  in  the  history 

the  tumor.  of  the  growth. 

5.  Disease  found  in  early  or  middle  life.  5.  Disease  found  late  in  life,  as  a  rule. 

6.  Not  so  painful  a  tumor  as  carcinoma,       6.  Sharp,  lancinating  pains,  as  a  rule. 

and  may  develop  with  little  or  no  pain. 

The  prognosis  in  sarcoma  is  as  gloomy  as  can  be  imagined.  It  is  a 
disease  which  destroys  life  rapidly  unless  arrested  by  amputation.  The 
prognosis  may  be  modified  as  regards  time  by  the  situation  and  the  par- 
ticular cell-variety  of  the  sarcoma.  In  whatever  way  we  look  at  the 
prognosis,  it  is  serious.  On  the  other  hand,  a  radical  amputation  may 
rescue  a  patient's  life  even  in  the  cases  of  the  most  malignant  varietv. 

The  treatment  of  sarcoma  of  the  long  bones  is  simple,  because  there 
is  but  one  operation,  and  that  is  amputation.  From  an  experience  de- 
rived from  a  large  number  of  cases  of  sarcoma  of  bone,  and  from  opin- 
ions formed  after  careful  study  of  the  cases  of  others,  the  writer  is  more 
and  more  impressed  with  the  fact  that  amputation  is  the  only  operation 
which  should  be  contemplated.  The  operation  of  excision  or  enucleation 
and  the  application  of  caustics  are  not  to  be  recommended,  because  the 
disease  is  not,  as  a  rule,  radically  removed  by  these  methods,  and  often- 
times the  tumor  returns  very  rapidly,  and  the  enucleation  and  cauteriza- 
tion seem  only  to  add  fuel  to  the  fire  and  to  hasten  very  materially  a 
fatal  end. 

In  all  cases  of  sarcoma  of  the  long  bones  amputation  should  be  de- 
cided upon  at  the  earliest  period  possible,  and  the  operation  performed 
without  delay.  This  step  necessitates  an  amputation  of  the  lower  part 
of  the  thigh  in  case  the  tibia  or  fibula  is  the  seat  of  the  neoplasm,  and 
in  addition  the  removal  of  the  popliteal  glands,  and  at  the  hip-joint 
when  the  tumor  is  subperiosteal  and  involves  the  shaft  of  the  femur. 
The  same  rule  applies  to  the  upper  extremities.  In  view  of  the  great 
mortality  of  hip-joint  amputation  a  possible  exception  might  be  made  in 
case  of  a  central  sarcoma  of  the  condyle  of  the  femur  which  was  recog- 
nized early  and  which  was  small  in  size.  By  amputation  in  the  lower 
third  of  the  femur  in  sarcoma  of  the  tibia  or  fibula  the  popliteal  glands 
are  removed  (Fig.  34),  and  while  this  point  would  concern  us  more  if 
the  disease  were  cancer,  yet  occasionally  sarcoma  affects  these  glands. 

The  remedy  of  amputation  with  such  seeming  sacrifice  of  parts  seems 
a  severe  one,  but  the  disease  for  which  the  amputation  is  performed  is, 
as  a  rule,  a  fatal  one  if  left  to  nature,  and  in  view  of  the  great  malig- 
nancy of  sarcoma  the  operation  should  be  the  most  radical  one  consistent 
with  a  due  regard  for  the  life  of  the  patient  during  the  immediate  per- 
formance of  the  operation.  It  must  be  remembered  that  the  patient  is 
suffering  from  a  fatal  disease,  and  the  chances  of  escape  from  it  are  in 
proportion — within  proper  limits,  of  course — to  the  distance  at  which 
the  limb  is  removed  from  the  seat  of  the  malignant  tumor.  The  ampu- 
tation, therefore,  should  remove  the  entire  bone  affected  and  the  glands 
adjacent  to  the  proximal  joint. 
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In  the  treatment  of  sarcoma  the  surgeon  must  guard  against  the 
possibiHty  of  lawsuits.  There  is  so  much  ignorance  among  the  unedu- 
cated upon  the  nature  of  the  malignancy  of  certain  tumors,  and  so  great 
a  natural  antipathy  to  amputation  for  the  relief  of  these  tumors,  that  a 
surgeon,  in  order  to  protect  himself,  should  refuse  in  dealing  with  this 
class  to  have  anything  to  do  with  a  patient  unless  a  distinct  understand-, 
ing  exists.  A  surgeon  cannot  otherwise  protect  himself  against  the  un-' 
principled  lawyer  who  plays  upon  the  feelings  and  sentiments  of  his 
clients  with  visions  of  a  large  sum  of  money  for  supposed  malpractice. 
Sarcoma  of  bone  may  be  divided  into  central  and  subperiosteal 
according  to  the  origin  of  the  growth.  It  is,  however,  extremely  diffi- 
cult in  some  cases  to  state  whether  the  growth  had  a  central  or  peripheral 
origin.  The  chief  diagnostic  clinical  point  is  the  greater  rapidity  and 
malignancy  of  the  subperiosteal  variety. 

The  central  round-celled  sarcoma  of  bone  is  a  smooth,  egg- 
shaped,  encapsulated  tumor.     The  capsule  is  formed  of  a  membrane 

of  thin   osseous   tissue.     From  the 
Fig.  34.  inner  surface  of  the   capsule  fibrous 

partitions  are  given  off,  so  that  spaces 
are  formed  within  the  capsule,  and 
into  these  cavities  hemorrhage  often 
occurs,  so  that  an  enormous  blood- 

FiG.  35. 


Subperiosteal  sarcoma  of  tibia,  showing  ampu- 
tation of  entire  leg  with  removal  of  popliteal 
glands. 


Central  sarcoma  of  upper  end  of  tibia.    Ampu- 
tation of  lower  end  of  femur. 


cyst  is  formed,  and  in  some  cases  the  tumor  resembles  an  aneurysm. 
As  the  tumor  extends  toward  the  periphery  the  muscles  often  become 
invaded,  and  while  the  ligamentous  structure  of  a  joint  may  be  involved 
the  sarcoma  seldom  attacks  the  joint  itself.  The  lymphatics  may  become 
involved,  and  also  metastases  take  place  in  the  viscera  and  in  the  walls 
of  the  blood-vessels.     Fracture  of  the  bone  may  ensue  in  consequence 
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of  the  marked  atrophy  of  the  bone.  The  tumor  soon  produces  tension 
upon  the  skin  and  ulceration  follows  (Fig.  35).  A  fungous  growth  now 
springs  up,  so  that  a  large  ulcerating  mass  appears. 

The  central  sarcoma  of  bone  at  first  grows  slowly  in  comparison  with 
the  subperiosteal  sarcoma  of  the  shaft.  This  is  due  to  the  fact  that  the 
tumor  is  compressed  by  bone,  but  when  this  barrier  is  broken  down  and 
the  fungous  stage  is  reached  the  growth  is  very  rapid.  Occasionally  the 
tumor  is  very  vascular,  and  pulsates,  so  that  it  has  been  mistaken  for 
aneurysm. 

The  treatment  of  central  sarcoma  is  amputation  only,  since  the 
disease  is  of  too  serious  a  nature  to  attempt  any  operation  of  less 
severity. 

Butlin  describes  operations  for  removal  of  central  sarcoma  affecting 
bone,  by  excision.  Such  an  operation  is  manifestly  ineffectual  and  does 
not  deserve  a  moment's  consideration.  In  all  my  cases  of  sarcoma  of 
bone  in  which  recovery  dating  back  over  three  years  has  occurred  the 
limb  was  removed,  so  as  to  include  the  entire  bone  affected.  Any  ope- 
ration short  of  this  radical  one  is  sure  to  be  follow^ed  by  a  return.  It 
seems  a  terrible  sacrifice  to  remove  the  thigh  at  the  hip-joint  for  a  sar- 
coma involving  the  condyles  or  lower  third  of  the  shaft  of  the  thigh,  or 
the  leg  above  the  knee-joint  for  a  sarcoma  affecting  the  malleolus ;  but 
the  results  in  the  writer's  twenty-one  cases  of  sarcoma  of  bone  of  the 
different  varieties  with  permanent  cures  prove  the  necessity,  and  the 
cases  of  excision  or  partial  amputation  through  the  bone  collected  by 
Butlin,  with  a  history  of  return  in  nearly  every  case,  prove  the  utter 
uselessness  of  any  operative  measures  of  a  less  radical  character, 

Butlin  has  collected  in  his  book  82  cases  of  central  sarcoma  treated 
by  operation,  of  which  23  died  from  the  immediate  effects  of  the  opera- 
tion, which  gives  a  mortality  of  28  per  cent,  for  the  operation  itself; 
5  died  from  recurrence,  and  only  10  patients  were  known  to  be  alive  at 
the  end  of  a  year,  and  some  of  the  10  after  two  or  more  years. 

Warren,  in  his  book  on  Surgical  Pathology,  reports,  from  Gross,  34 
cases  of  central  sarcoma  of  bone,  of  which  3  died  without  operation, 
and  of  the  31  operated  upon,  5  died  from  the  immediate  effects  of  the 
operation,  thus  giving  a  mortality  of  16  per  cent,  in  consequence  of  the 
operation  itself;  6  cases  died  from  recurrence,  and  2  had  not  reached 
the  three-year  limit  of  time;  there  are  therefore  18  cases  still  alive. 
Of  the  31  cases  operated  upon,  2  had  not  reached  the  three-year  limit 
of  time,  which  leaves  29  cases  whose  subsequent  histories  are  known. 
Of  these,  18  were  permanently  cured,  which  gives  us  62  per  cent. 

The  writer  has  had  only  one  case  of  central  sarcoma.  This  patient 
was  operated  upon  and  recovered,  and  is  still  alive  after  ten  years  from 
the  date  of  the  amputation. 

The  subpeeiosteal  or  spindle-celled  sarcoma  of  bone  is  com- 
posed of  fusiform  cells  which  are  arranged  in  fasciculi  or  bundles  and 
cross  and  interlace  with  each  other.  This  peculiar  arrangement  of  the 
spindle-celled  sarcoma  gives  to  it  a  characteristic  appearance  upon  micro- 
scopical section.  The  cells  are  cut  in  their  long  axes  in  some  cases,  and 
in  other  oases  at  right  angles.  The  cells  may  be  either  large  or  small, 
with  an  oval  nucleus.     The  extremities  terminate  in  an  attenuated  fibre. 

The  large  spindle-celled  sarcoma  is  less  malignant  than  the 
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small-celled.  The  protoplasm  of  the  spindle  cell  helps  to  form  a  dense 
stroma,  while  the  nuclei  of  the  cell  remain  visible.  It  is  often  with  great 
difficulty  that  a  spindle-celled  sarcoma  can  be  differentiated  from  the 
fibroma,  but  the  presence  of  many  large  nuclei  is  a  distinguishing  feature. 
This  form  of  sarcoma  affects  the  periosteum,  and  soon  causes  a  fusiform 
swelling  about  the  circumference  of  the  bone.  In  the  spindle-celled  sar- 
coma a  few  giant  cells,  and  even  round  cells,  are  often  found.  In  this 
variety  of  sarcoma  ossification  sometimes  occurs  on  account  of  the  for- 
mation of  new  bone,  and  to  this  condition  the  term  "  ossifying  sarcoma  " 

has  been  given.  Under  these  cir- 
cumstances the  tumor  is  hard, 
while  usually  sarcoma  is  soft,  nod- 
ular, and  in  places  fluctuating, 
owing  to  the  formation  of  cysts. 
The  signs  of  a  spindle-celled  sar- 
coma are — a  tumor  with  pain  and 
tenderness  which  affects  the  shaft 
of  the  long  bones,  and  one  which 
shows  great  rapidity  of  growth  and 
marked  manifestations  of  regional 
dissemination  (Fig.  36). 

The  results  of  treatment  in  the 
subperiosteal  sarcoma  admit  of  a 
wide  range  of  variation.  Butlin 
records  78  cases  of  subperiosteal 
sarcoma,  of  which  in  28  cases  the 
results  were  imknown,  and  in  6 
more  the  patients  had  not  reached 
the  three-year  limit  of  time,  which 
leaves  44  cases  in  which  the  full 
subsequent  histories  are  known.  Of 
these,  14  died  of  the  operation  and 
29  from  recurrence,  which  leaves  but 
1  permanent  cure  in  the  44  cases. 
There  are  thus  78  cases  in  which  ope- 
ration was  performed,  and  of  these 
14  died  from  the  immediate  effects 
of  the  operation,  which  gives  18  per 
cent,  of  mortality  from  the  opera- 
tion. In  the  44  cases  whose  subse- 
quent histories  are  known  there  was 
but  1  permanent  cure,  or  2  per  cent. 
In  subperiosteal  round-celled  sarcoma  of  bone  Gross  states  that  the 
duration  of  life  was  eighteen  months,  and  of  6  cases  operated  upon,  only 
1  remained  well  without  local  recurrence  beyond  three  years,  thus  giv- 
ing about  17  per  cent,  of  permanent  cures. 

The  writer  has  had  20  cases  of  subperiosteal  sarcoma  of  bone  in  which 
he  has  operated,  1  of  which  died  of  shock  in  consequence  of  an  amputa- 
tion at  the  hip-joint.  This  gives  a  mortality  of  5  per  cent,  for  the  ope- 
ration. Out  of  these  20  cases  the  results  of  4  are  unknown.  In  a 
summary  of  his  remaining  16  cases  of  subperiosteal  sarcoma  in  which 


Subperiosteal  sarci una  i.t  temur,  ten  years  of 

age  (.Wharton). 
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the  full  histories  are  known  there  are  3  deaths  and  13  permanent  cures. 
This  gives  81  per  cent,  of  permanent  cures  beyond  the  accepted  three- 
year  limit  of  time. 

If  the  femur  is  involved,  amputation  at  the  hip-joint  is  necessary ;  if 
the  tibia  or  fibula,  amputation  just  above  the  knee,  with  removal  of  the 
popliteal  gland,  is  indicated ;  if  the  radius  or  ulna  is  involved,  amputa- 
tion at  the  elbow-joint,  with  removal  of  the  trochlear  glands,  is  required  ; 
and  if  the  humerus,  amputation  at  the  shoulder-joint,  for  the  safety  of 
the  patient,  with  removal  of  the  axillary  lymphatics  and  others  if  possible, 
is  necessary.  Nothing  short  of  these  radical  operations  deserves  consider- 
ation when  the  frightful  mortality  of  incomplete  operations  is  so  familiar. 

The  mixed-celled  sarcoma  is  a  tumor  in  which,  as  its  name  im- 
plies, there  is  a  mixture  of  several  varieties  of  cells.  The  round  and  the 
spindle  cells  are  both  found  in  the  same  growth.  The  general  characters 
of  the  mixed  sarcoma  are  very  similar  to  those  described  under  the  round- 
and  spindle-celled  sarcoma. 

The  myeloid  sarcoma  of  bone  is  composed  of  a  polymorphous  cell, 
of  which  the  giant  cells  are  the  most  frequent.  This  variety  of  sarcoma 
takes  its  origin  from  the  connective  tissue  of  the  medulla  of  the  long 
bones  or  from  the  diploe  of  the  cranial  bones.  It  is  seldom  observed  as 
a  periosteal  sarcoma. 

The  central  sarcoma  of  the  myeloid  variety  is  found  in  the  head 
of  the  tibia  and  in  the  shafts  of  the  other  long  bones  and  in  the  max- 
illse.  The  tumor  takes  its  origin  from  the  medullary  cavity  of  the 
bone,  and  grows  slowly  on  account  of  the  mechanical  obstruction  which 
is  offered  by  the  bone.  After  a  while  the  tumor  breaks  through  the 
bone  by  pressure,  which  causes  atrophy  of  the  osseous  structure.  Over 
the  entire  mass  a  thin  layer  of  bone  is  found,  so  that  in  the  latter  stages 
there  is  present  an  egg-shell  crackling  which  is  pathognomonic  of  central 
sarcoma.  The  central  sarcoma  is  not  usually  very  vascular,  and  for  this 
reason  is  not  subject  to  retrograde  changes.  Fatty  degeneration  is  com- 
mon, and  also  mucoid  softening,  which  gives  rise  to  cysts  containing 
bloody  fluid,  is  frequent.  The  tumor  occurs  usually  between  the  ages 
of  twenty  and  thirty,  and  in  exceptional  cases  metastasis  is  present.  The 
tumor  gives  to  the  skin  a  mahogany  color. 

Round-celled  sarcoma  consists  of  numerous  round  cells,  either 
small  or  large,  with  but  little  intercellular  substance.  The  nuclei  of  the 
round  cells  are  large  and  the  protoplasm  is  small.  Lymphatics  are  not 
present,  but  blood-vessels  are  numerous  and  situated  between  the  cells. 
It  is  the  fiict  of  the  absence  of  the  walls  of  the  vessels  that  explains 
the  large  blood-channels  in  this  variety  of  sarcoma. 

The  round-celled  sarcoma  may  affect  any  tissue  or  organ  in  the  body : 
it  attacks  persons  of  all  ages  from  earliest  infancy  to  extreme  old  age. 
It  affects  chiefly  the  shaft  of  the  long  bones,  and  it  is  a  more  malig- 
nant growth  than  the  giant-celled  sarcoma.  The  tumor  steadily 
and  rapidly  grows,  since  it  has  no  bony  wall  to  prevent  its  advance. 
The  round-celled  sarcoma,  affecting  as  it  does  the  shaft  of  the  bone, 
grows  from  the  periphery.  The  tumor  may  be  somewhat  nodulated,  and 
eventually  the  integument  becomes  infected  and  the  lymphatics  involved. 
Metastasis  is  very  common  in  the  viscera.  A  variety  of  round-celled 
sarcoma  is  known  as  lympho-sarcoma,  a  tumor  in  which  the  round  cells 
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Fig.  37. 


are  held  in  a  delicate  network  or  stroma,  and  the  general  appearance  of 
which  is  similar  to  lymphatic  tissue.  Lympho-sarcoma  must  be  differ- 
entiated from  inflammatory  enlargement  of  the  lymphatic  ganglia,  and 
also  lymphadenoma,  for  a  full  description  of  which  the  reader  is  referred 
to  the  article  on  the  Surgery  of  the  Lymphatic  System. 

Alveolae,  sarcoma  is  a  tumor  in  which  the  cells  lie  in  a  stroma 
having  an  alveolar  structure.  The  writer  has  seen  several  cases  of  alve- 
olar sarcoma  in  pigmented  moles  situated  upon  and  in  the  skin.  The 
danger  of  leaving  these  upon  the  body  is  apparent  when  the  histological 
construction  is  considered.    These  moles  may  remain  quiescent  for  years, 

but,  on  the  other  hand,  they  may 
suddenly  grow  and  give  rise  to  a 
malignant  neoplasm.  The  writer 
has  recently  seen  several  cases  of 
this  variety  of  sarcoma  arise  from 
pigmented  moles. 

The  treatment  consists  of  free 
excision  in  case  the  tumor  is  situated 
in  the  skin ;  of  amputation  if  the 
disease  affects  the  bones  of  the  ex- 
tremity ;  and  a  most  thorough  rad- 
ical operation  if  the  disease  affects 
the  glands. 

Melano-saecoma  is  found  in  the 
skin  in  the  form  of  pigmented  moles 
or  at  the  matrix  of  the  nail  or  toe. 
The  melano-sarcoma  of  the  skin  has 
an  alveolar  arrangement  of  the  cells 
(Fig.  37).  The  mole  may  remain 
innocuous  for  years,  and  then  sud- 
denly begin  to  show  signs  of  ulcera- 
tion. The  lymphatic  nodes  nearest 
to  the  mole  become  enlarged  and 
discolored,  and  soon  degenerate  into 
a  melano-sarcoma  from  infection. 
The  dissemination  may  even  become 
widespread,  so  that  the  bones,  the 
liver,  the  lung,  the  kidney,  the 
spleen,  the  brain,  and  other  organs 
become  involved.  In  these  cases 
melanin  is  secreted  by  the  urine, 
and  in  others  a  general  melanosis 
occurs.  Melanosis  is  also  observed 
in  connection  with  the  digits,  notably  the  hallux,  and  from  this  focus 
metastasis  occurs.  Melanosis  is  also  seen  in  the  uveal  tract  and  in  the 
connective  tissue  which  surrounds  the  choroid,  the  iris,  and  the  ciliary 
body. 

The  treatment  is  excision  of  the  melano-sarcoma  at  the  earliest  pos- 
sible date.  The  operation  is  rarely  followed  by  permanent  recovery,  and 
only  when  the  operation  is  performed  early  and  before  dissemination  has 
occurred. 


Pigmented  mole  which  ulcerated  and  infected 
the  inguinal  lymph-glands ;  the  patient  was 
sixty-five  years  of  age  (Sutton). 
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Sarcomata  affecting  the  glands  may  be  found  in  the  cavities 
of  the  body  as  well  as  upon  the  surface.  They  grow  rapidly  and 
produce  metastasis. 

In  sarcoma  of  the  glands  statistics  are  also  very  meagre.  Butlin 
reports  that  he  cannot  discover  a  single  case  of  permanent  recovery  after 
operation  from  the  removal  of  sarcoma  of  glands.  The  writer  has  had 
12  cases  of  sarcoma  of  glands,  the  subsequent  histories  of  which  are  all 
known.  Recovery  has  occurred  in  every  case  but  one,  thus  giving  91|- 
per  cent,  of  permanent  cures  beyond  the  three-year  limit.  In  the  11 
successful  and  permanently  cured  cases  of  sarcoma  of  the  glands  there 
were  some  tumors  which  were  very  large.  In  two  the  tumors  involved 
the  neck,  one  of  which  was  larger  than  a  child's  head,  necessitating  a 
deep  and  dangerous  dissection  which  exposed  the  large  cervical  vessels. 
In  another  case  the  tumor  was  not  so  large,  but  was  situated  about  the 
important  vessels.  In  still  another  case  the  tumor  was  situated  about 
the  femoral  artery  and  vein,  and  in  still  another  about  the  popliteal  ves- 
sels. Some  of  the  tumors  were  removed  in  the  presence  of  alarming 
hemorrhage  and  involved  a  most  formidable  operation. 

Sarcoma  of  the  mammse  is  especially  considered  in  the  article  on  Dis- 
eases of  the  Breast,  and  sarcoma  of  special  organs  or  viscera  in  the  dif- 
ferent articles  devoted  to  a  consideration  of  the  surgery  of  the  respective 
parts. 

Sarcoma  of  the  skin  may  occur  either  as  a  primary  affection  or  as 
a  secondary  deposit.  The  origin  of  the  disease  is  in  pigmented  moles, 
especially  those  in  which  hair  grows ;  also  from  injury  and  from  cica- 
tricial and  granulation  tissue,  and  from  warts.  The  disease  may  have 
its  origin  from  the  subcutaneous  cellular  tissue  as  a  secondary  deposit,  or 
from  the  upper  or  lower  stratum  of  the  integument  in  the  primary  neo- 
plasm. Weber  has  demonstrated  that  sarcoma  of  the  skin  may  start 
from  the  walls  of  the  blood  and  lymphatic  vessels,  in  which  case  the 
tumor  has  an  endothelial  origin.  Winiwarter  has  demonstrated  that 
sarcoma  may  even  grow  from  the  connective-tissue  structures  of  the 
integument. 

Sarcoma  of  the  skin  appears  in  the  form  of  an  ulcer  which  differs 
from  carcinoma  of  the  skin  in  that  in  the  former  the  ulcer  forms  a  fungous 
mass  which  has  forced  its  way  up  from  below  through  the  skin,  whereas 
the  carcinomatous  ulcer  begins  upon  the  skin-surface  and  penetrates 
below  the  level  of  the  skin,  with  an  indurated  base  and  margin.  The 
sarcomatous  ulcer  of  the  skin  is  often  pigmented  and  gives  rise  to  what 
is  termed  melano-sarcoma,  the  peculiar  histological  feature  of  which  con- 
sists of  an  alveolar  arrangement  of  the  cells,  which  may  be  either  round 
or  spindle-shaped. 

The  melano-sarcoma  which  has  just  been  described  may  originate 
from  a  pigmented  mole  which  for  many  years  has  remained  dormant  in 
the  skin,  but  which,  from  some  exciting  cause,  suddenly  begins  to  grow. 
The  skin-nodule  becomes  painful,  the  color  of  the  integument  changes  to 
a  black,  and  the  adjacent  lymphatics  enlarge.  The  ulcer  soon  becomes 
inflamed  and  the  surface  bleeds.  If  the  disease  is  not  promptly  arrested 
by  free  excision,  secondary  deposits  appear  in  the  viscera. 

In  some  cases  the  primary  melano-sarcoma  fails  to  disseminate  itself 
in  the  various  internal  viscera,  and  instead  seems  to  generate  pigment, 
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which,  after  entering  the  blood,  gives  to  the  skin  a  peculiar  dusky  hue, 
and  finally  the  raelanin  is  eliminated  in  the  urine. 

The  treatment  of  melano-sarcoma  of  the  skin  consists  in  prompt  and 
radical  excision,  including  the  adjacent  lymphatic  nodes.  In  this  con- 
nection the  question  of  the  prophylactic  removal  of  all  pigmented  hairy 
moles  derives  special  emphasis. 

Myoma  {fi~J7,  muscle)  is  a  tumor  composed  of  muscular  fibres.  There 
are  two  varieties,  classified  according  to  the  histological  character  of  the 
fibres — the  leiomyoma  and  the  rhabdomyoma,  the  former  representing 
the  un striped  muscular  tissue,  and  the  latter  the  striped  and  transversely 
striated  muscular  tissue.  It  was  originally  considered  as  a  fibroma  on 
account  of  the  excess  of  fibrous  stroma,  and  to  Virchow  is  due  the  credit 
of  first  describing  this  tumor  as  a  distinct  variety. 

The  leioma  (/sTor,  smooth)  consists  of  the  involuntary  smooth  muscu- 
lar fibres  which  are  found  in  those  muscles  which  preside  over  organic 

life.    This  variety  of  myoma  is  found 
Fig.  38.  in  certain  organs,  as  the  uterus  and 

ovary,  the  broad  and  ovarian  liga- 
ments, the  prostate  gland,  the  blad- 
der and  kidney,  in  the  oesophageal 
walls,  the  stomach,  and  alimentary 
canal  (Fig.  38),  and  occasionally  in 
the  cutis  vera  and  also  in  the  subcu- 
taneous cellular  tissue.  This  tumor 
may  undergo  secondary  changes, 
such  as  fatty  degeneration,  cyst-for- 
mation by  distention  of  the  lymph- 
spaces,  calcification,  and  suppuration 
and  oedema.  The  oedema  is  caused 
by  an  obstruction  of  the  venous  cir- 
culation either  by  mechanical  pres- 
sure or  torsion  of  the  pedicle  or  flex- 
ion of  the  growth,  or  by  thrombosis. 
Under  these  circumstances  the  se- 
rum exudes  into  the  connective- 
tissue  space  and  separates  the  mus- 
cular striae.  The  fibrous  tissue 
is  softened  by  the  exudation.  The 
tumor  is  usually  encapsulated,  and 
the  cells  are  fusiform  in  shajDC  and 
Hemorrhages  are  common  if  the 
tumor  is  vascular,  owing  to  the  mucoid  softening  which  often  takes 
place. 

If  a  section  of  leiomyoma  is  examined  under  the  microscope,  the 
muscular  cells  are  seen  in  bundles  which  are  generally  parallel.  Occa- 
sionally a  few  bundles  are  seen  running  at  right  angles  or  obliquely  ta 
each  other.  These  variously  arranged  bundles  are  held  together  by  con- 
nective tissue  which  is  more  or  less  vascular.  Sometimes  the  fibrous 
tissue  is  very  dense,  and  the  name  of  fibro-myoma  has  been  assigned  to 
this  tumor.  Lymph-spaces  are  occasionally  seen  in  this  tumor  and  a 
few  nerve-filaments.     If  a  section  is  made,  the  microscopical  appearance 


Jlyoma  of  the  ileum  projecting  into  the  peri- 
toneal cavity  (Richardson). 

contain    a    rod-like     nucleus. 
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shows  a  white  glistening  surface  due  to  the  presence  of  the  fibrous  tissue, 
and  a  reddish  shade  due  to  the  muscular  tissue  itself. 

(For  a  description  of  myoma  of  the  uterus,  the  urinary  organs,  and 
the  skin  the  reader  is  referred  to  the  articles  especially  devoted  to  a  con- 
sideration of  the  diseases  of  these  special  organs  and  tissues.) 

The  second  variety  of  myoma,  the  rhabdomyoma  (pdiSoor,  rod), 
was  first  described  by  Zenker.  It  is  usually  congenital,  and  is  rare  and 
consists  of  striated  muscular  fibres.  The  tumor  is  also  composed  of 
fibrillar  connective  tissue  with  spindle  and  spheroidal  cells,  so  the 
growth  appears  very  much  like  a  sarcoma ;  in  fact,  this  variety  is  gen- 
erally found  in  conjunction  with  sarcoma. 

The  congenital  rhabdomyoma  is  often  found  in  the  heart,  kidnev, 
testicle,  and  ovary ;  also  in  the  voluntary  muscles,  notably  the  deltoid, 
biceps,  and  also  in  the  muscles  belonging  to  the  lumbar  region.  Prud- 
den  found  striped  muscular  fibres  in  the  parotid  gland  of  a  boy. 

The  signs  of  a  myoma  consist  of  the  presence  of  a  slow-growing 
nodular  tumor ;  stenosis  by  mechanical  pressure  if  involving  the  oesoph- 
agus and  intestines ;  hemorrhages  if  the  tumor  involves  the  uterus. 

The  prognosis  depends  upon  the  direction  and  rapidity  of  the  growth 
as  well  as  upon  the  situation.  The  prognosis  is  also  influenced  by  the 
severity  of  the  hemorrhages  and  by  the  extent  of  impairment  of  func- 
tion of  the  affected  organ.  The  presence  of  suppuration  adds  great 
gravity  to  the  disease,  and  the  possibilities  of  sarcoma-transformation 
must  be  considered  in  estimating  the  prognosis. 

The  treatment  of  myoma  depends  upon  the  situation  of  the  growth 
and  the  special  variety.  In  some  cases  only  symptoms  can  be  treated. 
Ergot  has  been  recommended  with  but  little  success.  It  is  useful  as  an 
injection  to  arrest  bleeding  in  uteriiie  myomata.  Electricity  has  been 
extolled  by  Apostoli,  but  the  results  are  not  such  as  to  commend  it  for 
universal  adoption. 

(For  myoma  affecting  the  uterus  and  its  appendages  the  surgeon  is 
referred  to  the  article  on  Diseases  of  the  Uterus ;  for  the  prostate  gland, 
to  that  on  Genito-urinary  Surgery ;  for  the  alimentary  canal,  to  that  on 
Surgery  of  the  Abdominal  Cavity.) 

In  myoma  affecting  the  voluntary  muscles  operative  interference 
is  demanded,  since  this  tumor  is  essentially  a  sarcoma.  Langenbeck 
has  even  suggested  amputation  of  the  arm  at  the  shoulder-joint  as  the 
proper  treatment,  since  any  attempt  at  excision  of  the  rhabdomyoma 
is  usually  folloAved  by  a  quick  return,  attended  by  all  the  dangers  of 
pure  sarcoma. 

Before  an  operation  as  serious  as  the  one  just  mentioned  is  under- 
taken it  should  be  carefully  considered,  as  the  prognosis  is  influenced  by 
the  character  of  the  operative  treatment.  The  writer  saw  one  case 
involving  the  deltoid  muscle,  and  amputation  of  the  arm  at  the  shoulder- 
joint  w^as  performed.  This  was  the  only  operation  that  could  be  per- 
formed, though  it  seems  a  severe  measure. 

Angeioma  (ayyuov,  a  vessel)  is  a  tumor  composed  of  blood-vessels.  The 
disease  is  fully  discussed  in  the  article  on  Aneurysm  and  the  Surgery  of 
the  Arteries  and  Veins. 

Lymphangeioma  is  considered  in  the  article  on  the  Diseases  of  the 
Lymphatic  System. 
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Neuroma  (vsupov,  nerve)  is  a  tumor"  composed  of  nervous  tissue.  The 
true  neuroma  is  a  very  rare  form  of  tumor,  and  is  subdivided  into  the  gang- 
lionic or  cellular  neuroma  and  the  fibrillar  neuroma.  The  ganglionic 
NEUEOMA  is  found  in  monstrosities,  in  the  testicles,  in  the  ovaries,  and 
about  the  sacrum,  in  the  gray  matter  of  the  brain,  in  the  spinal  cord, 
and  finally  in  the  sympathetic  system  of  nerves.  These  ganglionic 
tumors  grow  slowly,  do  not  attain  great  size,  and  are  benign  if  uncom- 
plicated. In  extreme  cases  this  neuroma  assumes  a  malignant  type  by 
giving  rise  to  rapid  recurrence  after  removal,  and  even  by  dissemination. 
This  variety  may  under  exceptional  circumstances  degenerate  into  a  true 
sarcoma.  Krause  has  collected  from  medical  literature  24  cases  of  this 
kind,  and  in  each  case  there  was  found  to  be  associated  with  the  neuroma 
a  fatty  or  a  fibrous  tumor,  and  in  some  cases  a  pure  round-  or  spindle- 
celled  sarcoma.  Klebs  has  observed  a  tumor  of  this  kind  about  the 
size  of  a  walnut  growing  from  the  floor  of  the  fourth  ventricle. 

The  fibrillar  neuroma  is  divided  by  Yirchow  into  the  medullated 
or  non-medullated  according  as  it  contains  medullated  substance  or  not. 
The  terms  myelinic  and  amyelinic  are  also  employed.  The  medullated 
nerve-fibres  are  in  conjunction  with  fibrillar  connective  tissue,  and  the 
node  is  found  on  the  trunk  of  the  nerve  (Fig.  39),  or  tke  nodes  may 

Fig.  39. 
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Arm  in  whicla  the  musculo-spiral  nerve  was  neuromatous  (CampbeU  de  Morgan). 

form  convolutions  and  the  network  is  termed  plexiform  neuroma.  The 
nerve  distributed  to  the  part  is  enlarged  and  thickened,  and  its  branches 
radiate  so  that  when  the  tumor  is  felt  it  gives  rise  to  a  characteristic 
peculiar  sensation  as  if  angle-worms  were  beneath  the  integument.  The 
plexiform  neuroma  is  soft,  owing  to  the  presence  of  myxomatous  tissue, 
which  surrounds  the  nerve  like  the  sheath.  The  plexiform  neuroma 
is  usually  congenital,  and  it  is  found  upon  the  scalp  or  the  back. 
This  variety  of  neuroma  is  not  painful  as  a  rule,  unless  roughly  manip- 
ulated. 

The  traumatic  neuroma  is  found  upon  the  proximal  end  of  a 
divided  nerve  after  amputation.  The  neuroma  is  caused  by  peripheral 
irritation,  as  Avhen  the  end  becomes  attached  to  the  cicatrix  or  adherent 
to  the  bone,  or  possibly  by  mistake  embraced  in  the  ligature.  The 
bulbous  extremities  vary  in  size  from  a  small  pea  to  a  walnut,  and  in 
extreme  cases  much  larger.  Traumatic  neuroma  from  the  cut  end  of 
a  nerve  is  apt  to  return  after  operation. 

These  traumatic  neuromata  may  form  independent  of  an  amputation. 
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as  when  the  nerve-trunk  is  injured  by  some  instrument  or  by  a  foreign 
body  like  a  piece  of  glass.  It  may  also  arise  by  adhesion  to  an  inflam- 
matory growth,  such,  for  example,  as  keloid.  The  writer  has  seen  the 
median  nerve  imbedded  in  an  inflammatory  neoplasm  in  the  palm  of  the 
hand.  The  original  injury  to  the  hand  occurred  many  years  before,  and 
during  that  long  period  of  time  the  patient  heroically  endured  the  most 
agonizing  pain.  The  writer  advised  and  performed  a  surgical  operation 
as  a  last  resort  for  his  relief,  as  life  seemed  unendurable  with  the  excru- 
ciating pain.  The  third  finger  was  amputated,  and  the  corresponding 
metacarpal  bone  was  excised  within  a  short  distance  from  the  metacarpal 
joint.  The  growth  was  examined  and  found  to  be  a  keloid,  and  in  it 
and  through  it  the  median  nerve  and  its  branches  were  compressed. 
The  pain  ceased  immediately,  and  the  agony  which  the  patient  experi- 
enced in  the  brachial  plexus,  and  even  in  the  head,  was  at  once  and 
permanently  relieved.  From  the  examination  of  the  specimen  it  is 
probable  that  the  nerve  was  injured  and  nature  had  made  an  unsuccess- 
ful attempt  to  repair  the  damage.  In  the  microscopical  examination  of 
the  traumatic  neuroma  there  are  present  the  nerve-cylinders,  which  are 
completely  surrounded  by  fibrous  tissue  which  forms  the  club-like 
extremities  to  the  nerve.  In  this  case  sarcoma  was  said  to  be  present 
by  one  pathologist  who  examined  a  piece  of  the  tumor,  but  another 
pathologist  decided  that  it  was  a  neuroma  and  keloid,  and  not  malig- 
nant. The  subsequent  history  has  proved  the  correctness  of  the  latter 
diagnosis. 

In  some  cases  the  oval  bulb  is  composed  of  connective  tissue  closely 
intertwined  with  nerve-fibres  which  have  undergone  various  stages  of 
degeneration,  so  that  the  mass  is  as  tough  and  dense  as  the  tissue  of  a 
cicatrix.  It  is  a  clinical  fact  that  the  smallest  enlargement  often  is 
attended  with  unmitigated  pain,  while  the  largest  oval  bulb  may  be 
attended  with  very  slight  amount  of  suffering. 

Epithelioma  {i-rti,  upon,  d-f]irj,  the  nipple)  is  a  tumor  composed  of 
squamous  epithelial  cells  which  infiltrate  the  subjacent  tissues.  Epithe- 
lioma is  a  form  of  cancer  to  which  the  term  "  cancroid  "  was  applied  by 
Lebert  to  distinguish  it  from  cancer  of  internal  organs. 

Epithelioma,  like  the  other  varieties  of  cancer,  derives  its  chief  import- 
ance in  its  clinical  history  from  its  malignancy.  The  tendency  of  car- 
cinoma of  all  varieties  is  to  destroy  life,  not  so  much  from  the  size  of 
the  tumor  itself  as  from  its  extension  to  distant  and  important  organs. 
The  dissemination  is  termed  "  metastasis,"  and  consists  of  the  power  of 
the  cells  to  form  a  tumor  identical  in  character  in  places  where  the  cells 
have  been  carried  by  the  blood,  but  in  rare  exceptions  by  the  lymph- 
currents.  At  the  beginning  an  epithelioma  is  an  innocent  tumor,  but 
its  capacity  subsequently  to  cause  local,  regionary,  and  exceptional  cases 
of  metastasis  makes  it  a  typical  malignant  tumor.  These  cells  possess 
amoeboid  movements  like  leucocytes,  and  it  is  this  power  of  independent 
movement  that  gives  to  cancer  its  characteristic.  Carmalt  in  1872  de- 
voted much  study  to  this  amoeboid  movement  of  cancer-cells,  and  showed 
that  the  young  cells  possessed  active  amoeboid  movement,  while  the  cells 
deep  in  the  tumor  were  passive  or  motionless.  These  cells  are  accom- 
panied in  their  amoeboid  movement  by  leucocytes,  which,  as  Waldeyer 
has  pointed  out,  form  an  "  inflammatory  zone."     Even  the  cancer-cells 
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can  be  occasionally  observed  imbedded  in  the  inflammatory  zone ;  which 
fact  serves  to  explain  the  importance  of  wide  excision  in  case  of  removal 
of  an  epithelioma.  These  meandering  cells  explain  also  regional  recur- 
rence after  incomplete  operations.  The  cells  emigrate  to  the  connective- 
tissue  spaces  in  and  about  the  epithelial  ulcer,  and  if  it  happens  to  be 
situated  in  a  place  which  abounds  in  loose  connective  tissue,  the  infil- 
tration is   more  jjronounced. 

Epithelioma  grows  in  solid  columns  of  cells  from  the  rete  mucosum 
of  the  cutaneous  and  mucous  surfaces.  These  ingrowths  or  rod-like 
masses  extend  inward  in  the  direction  of  least  resistance  between  the 
connective  tissue  in  the  lymphatic  spaces.  This  arrangement  affords  an 
explanation  of  the  occasional  dissemination  of  carcinoma  by  the  lymph- 
atics. The  columns  send  out  branches  which  join  similar  ingrowths 
until  an  irregular  network  of  epithelial  cells  is  formed.  Simultaneously 
with  the  progress  of  the  ingrowth  of  the  columns  of  cells  there  is  an 
outgro^Ai^h  upon  the  periphery,  and  a  papillomatous  excrescence  is 
formed.  The  most  superficial  layer  desquamates  and  the  deeper  parts 
become  exposed  and  undergo  ulceration.  It  is  the  disappearance  of  the 
sujjerficial  epithelial  cells  that  prevents  the  epithelioma  from  attaining 
any  size.  The  ingrowing  columns  are  associated  with  a  peculiar  cell- 
formation  to  which  the  term  "nests"  has  been  applied.  These  nests  are 
composed  of  central  cells  which  spring  from  the  columns  and  increase 
at  tlie  periphery.  In  this  manner  epidermal  globes,  or  pear-globules  as 
they  are  sometimes  termed,  are  formed.  The  lamination  is  caused  by 
pressure  and  by  atrophy  of  the  other  cells.  The  characteristic  hardness 
of  epithelioma  is  due  to  horny  degeneration  of  the  other  cells  in  the 
same  manner  as  the  skin,  the  hair,  and  nails  become  cornefied. 

Epithelioma  may  start  upon  the  skin  or  mucous  membrane  as  a  slight 
abrasion,  or  in  a  fissure,  or  the  disease  may  begin  as  a  small  wart  or 
nodule. 

Epithelioma,  or  the  squamous-celled  carcinoma,  is  situated  at  the 
junction  of  the  skin  and  mucous  surfaces,  notably  upon  the  lips  and 
face.  It  is  situated  also  upon  the  tongue,  in  the  larynx,  in  the  aliment- 
ary canal,  and  in  the  bladder.  The  disease  is  often  seen  upon  the  skin 
of  the  extremity,  and  likewise  upon  ulcers  and  scars,  or  the  growth  may 
proceed  from  a  sinus  which  is  lined  by  epithelium.  The  disease  like- 
wise may  originate  from  the  surface  of  an  ulcer,  or  from  a  burn,  or  from 
the  cicatrix  of  a  gunshot  wound. 

The  tumor  usually  begins  as  a  warty  excrescence  which  growls  rapidly 
with  widespread  dissemination.  The  wart  may  also  originate  in  a  crack 
or  fissure  or  start  up  at  a  point  which  has  been  subjected  to  unusual 
irritation.  The  edges  are  irregular,  indurated,  and  consist  of  the  pro- 
liferated e])ithelial  cells  which  have  not  yet  been  cast  off  by  an  ulcerative 
process.  The  base  of  the  ulcer  is  uneven,  and  is  covered  with  debris  and 
moistened  with  a  foul-smelling  discharge. 

If  the  epithelium  affects  the  lips,  there  is  a  hypersecretion  of  saliva 
and  mucus  to  such  an  extent  that  the  fluid  dribbles  from  the  mouth. 
Pain  is  present  in  consequence  of  the  destruction  of  the  tissues.  The 
adjacent  lymphatics  soon  become  involved,  and  the  nodes  upon  micro- 
scopical examination  present  the  same  characteristic  histological  apjDcar- 
ances  as  the  primary  growth.     The  nodes  often  become  larger  than  the 
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original  epithelioma,  and  may  suppurate  as  a  result  of  tension  or  in  con- 
sequence of  the  entrance  of  bacteria  from  the  mouth  (Figs.  4<)  and  41j. 


Fig.  40. 


Fig.  41. 


Epithelioma  of  lower  lip. 


Showing  result  of  operation  with  formation  of  lip 
from  the  skin  beneath  the  jaw. 


Visceral  dissemination  is  rare,  although  in  some  cases  this  may- 
occur.  Cartilage  is  a  tissue  which  seems  exempt  from  infection  by 
dissemination. 

Epithelioma  of  the  face  usually  appears  in  the  form  of  an  irregular 
ulcer,  with  the  characteristic  appearances  of  a  typical  epithelium,  which 
has  just  been  described.  Early  and  prompt  excision  is  imperatively 
demanded,  and  if  these  measures  can  be  carried  out  the  prognosis  is 
favorable. 

In  epithelioma  of  the  face  Butlin  from  many  sources  collected  206 
oases.  The  operation  was  performed  with  21  deaths,  or  a  mortality  of 
10  per  cent.  There  were  59  cases  whose  subsequent  histories  were 
unknown,  and  of  the  remaining  147  cases,  25  of  them  had  not  yet 
reached  the  three-year  limit  of  time,  leaving  122  whose  subsequent  his- 
tories are  therefore  known.  Of  these,  21  died  during  treatment,  and 
there  was  a  recurrence  of  the  disease  in  51  cases.  The  remaining  50 
were  permanently  cured,  giving  a  percentage  of  permanent  cures  of 
about  41  per  cent. 

The  writer  has  operated  upon  8  cases  of  epithelioma  of  the  face,  ex- 
cluding lip-epithelioma,  with  no  mortality  as  far  as  the  operation  itself 
is  concerned.  In  these  8  cases  the  subsequent  histories  are  all  known. 
In  1  the  patient  died  after  many  local  recurrences  in  which  more  than 
thirty  operations  were  performed,  extending  over  a  period  of  twelve 
years.     The  remaining  7  were  permanently  cured. 

Epithelioma  has  been  observed  arising  from  an  eczema.  The  dis- 
ease has  been  seen  in  the  scrotum,  and  resembles  Paget's  disease  of  the 
nipples.      A  case  of    this  kind  has   been  reported  by  Dr.   Radclilfe 
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Crocker.  The  ulcer  was  situated  upon  the  front  and  left  side  of  the 
scrotum  and  jDenis.  Sir  James  Paget  saw  the  case,  and  pronounced  it 
analogous  to  the  nipple  disease  identified  vrith  his  name.  Mr.  Godlee 
operated  upon  the  patient  for  Dr.  Crocker,  and  six  months  later  the 
patient  was  examined  and  no  evidence  of  a  return  of  the  disease  could 
be  found. 

A  peculiar  form  of  epithelioma  is  found  upon  the  scrotum,  and  has 
been  called  the  chimney-sweep's  cancer.  The  disease  begins  as  a  wart 
situated  between  the  rugse  of  the  skin  of  the  scrotum.  The  wart  ulcer- 
ates, and  the  adjacent  skin  quickly  becomes  involved  in  the  process. 
The  ulceration  may  spread  rapidly  and  involve  the  tissues  over  a  con- 
siderable area,  and,  again,  the  patch  of  ulceration  may  be  more  or  less 
circumscribed  and  extend  into  the  deeper  tissues  so  as  to  expose  the 
testicles.  The  vessels  may  become  involved  and  fatal  hemorrhage 
occur.  The  inguinal  glands  are  eventually  affected  if  the  progress  of 
the  disease  is  not  arrested,  and  also  the  lumbar  if  the  disease  invades  the 
testicle. 

The  treatment  consists  of  free  excision  of  the  wart,  and  a  good 
prognosis  is  to  be  expected  if  the  operation  is  performed  early  and 
before  any  glandular  involvement  has  taken  place.  If,  on  the  other 
hand,  the  ulcer  has  extended,  no  operation  less  in  severity  than  amputa- 
tion of  the  scrotum,  mth  removal  of  the  testicles  and  inguinal  glands^ 
would  be  of  any  avail. 

Epithelioma  may  attack  the  penis  and  urethra  and  the  bladder,  for  a 
full  description  of  which  the  reader  is  referred  to  the  article  on  Diseases 
of  the  Genito-urinary  System.  Epitheliomata  aifecting  the  different 
organ?  are  fully  discussed  in  the  special  articles  devoted  to  a  considera- 
tion of  diseases  of  the  organs. 

Epithelioma  formed  of  columnar  epithelium  affects  the  stomach  and 
intestines,  the  uterus,  ovary,  the  jaws,  and  the  nasal  cavities.  The  dis- 
tinguishing feature  of  the  columnar  epithelioma  is  the  regularity  of  the 
alveoli  and  cells.  The  tumor  originates  from  the  cylindrical  surface- 
epithelium  of  mucous  membrane  or  glands.  In  this  variety  no  pearl 
globules  are  found. 

The  most  frequent  seat  of  this  variety  of  epithelioma  is  the  rectum. 
Dissemination  is  less  likely  to  occur  than  in  some  other  forms  of  carci- 
noma. If,  however,  generalization  occurs  in  rectal  epithelioma,  the 
liver  becomes  infected  by  the  portal  vessels.  This  variety  forms  an 
indurated  mass  in  the  walls  of  the  rectum  and  leads  to  stenosis  of  the 
bowel.  This  condition  gives  rise  to  intestinal  obstruction  or  to  ulcera- 
tion and  hemorrhage. 

The  cylindrical-celled  epithelioma  grows  slowly,  often  occupying 
several  years.  It  is  called  adenoid  or  glandular  epithelioma,  and  occurs 
at  an  earlier  period  than  other  forms  of  carcinoma.  The  treatment  of 
this  disease  consists  of  excision  of  rectum,  the  technique  of  which  is 
described  in  the  article  on  Diseases  of  the  Rectum. 

RoDEXT  ULCER,  or  the  so-called  "  Jacob's  ulcer,"  is  a  variety  of  epi- 
thelioma developed  in  the  derma,  and  begins  as  a  hyperplasia  of  the 
epithelium  belonging  to  the  sudoriparous  and  sebaceous  glands  and  the 
hair-follicles.  The  pressure  of  the  gro^^i:h  causes  atrophy  of  the  rete 
Malpighii,    but   not,  as   a  rule,   degenerative   changes.     The   adjacent 
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lymphatic  nodes  are  even  less  likely  to  become  infected  than  in  true 
epithelioma.  The  rodent  ulcer  thus  differs  from  a  typical  epithelioma, 
which  is  an  ingrowth  of  surface  epithelium,  and  also  in  that  the  cells  are 
smaller  and  more  round  and  the  nuclei  spindle-shaped.  These  cells  do 
not  develop  any  tendency  to  cornification.  There  are  usually  no  pearl 
globules,  though  in  some  cases  there  appears  to  be  an  attempt  at  con- 
centric lamination. 

Rodent  ulcer  seldom  occurs  before  the  fiftieth  year  of  life,  and  is 
generally  situated  ujDon  the  face,  notably  upon  the  side  of  the  nose  and 
at  the  internal  angular  process  of  the  orbit ;  also  upon  the  forehead  and 
over  the  prominence  of  the  cheek  upon  the  malar  bone.  The  disease 
may  develop  on  the  neck  or  trunk,  but  has  seldom  if  ever  been  observed 
upon  the  extremities.  It  begins  as  a  pimple  or  a  mole  instead  of  a  wart 
as  epithelioma.  The  centre  of  the  pimple  soon  ulcerates,  and  the  small 
ulcer  may  temporarily  heal.  It  soon  breaks  down  again,  and  heals  only 
to  reopen.  The  ulcer  soon  attains  the  size  of  a  quarter  of  a  dollar,  with 
a  well-defined  though  not  raised  margin.  The  base  of  the  ulcer  is 
bathed  in  a  thin  serous  discharge.  The  lymphatic  nodes  escape  infec- 
tion, but  may  enlarge  in  consequence  of  irritation,  but  general  dissemi- 
nation is  absent.  The  disease  destroys  life  by  its  slow  but  widespread 
ulceration,  which  attacks  all  tissue,  not  excepting  bone.  It  may  also 
cause  death  by  hemorrhage  or  even  by  a  septic  meningitis. 

Rodent  ulcer  must  not  be  mistaken  for  lupus,  the  base  of  which  is 
soft  and  the  discharge  from  which  contains  the  bacillus  tuberculosis. 

The  treatment  of  rodent  ulcer  consists  of  free  excision,  together  with 
the  application  of  caustic  to  the  base  of  the  ulcer.  Potassa  fusa,  fuming 
nitric  acid,  Paquelin's  cautery,  deliquescent  crystals  of  chromic  acid,  and 
Vienna  paste  are  among  the  agents  employed  to  accomplish  the  object. 
Anaesthesia  is  necessary,  and,  if  this  is  not  advisable  for  some  special 
reasons,  chloride  of  ethyl  and  cocaine  can  be  used,  with  morphia  inter- 
nally to  allay  the  severe  pain.  If  potassa  fusa  is  used,  it  acts  quickly, 
and  its  action  can  be  stopped  by  the  application  of  vinegar  and  water. 
The  actual  cautery  must  not  be  used  if  ether  is  employed,  on  account 
of  the  danger  of  explosion. 

Carcinoma  (xapxcuo::,  a  crab)  is  a  tumor  which  is  composed  of  epi- 
thelial cells  which  completely  fill  alveoli,  the  walls  of  which  are  formed 
of  connective  tissue. 

Carcinoma  causes  more  deaths  in  the  United  States  in  one  year  than 
the  sum-total  of  deaths  due  to  erysipelas,  tetanus,  hydrophobia,  light- 
ning, typhlitis,  gunshot  wounds,  joint-disease,  together  with  other  well- 
known  surgical  affections.  Carcinoma  is  even  responsible  for  nearly 
half  as  many  deaths  as  are  caused  in  this  country  by  accidents  and 
injuries  of  all  kinds  and  descriptions. 

I  am  indebted  to  Dr.  J.  S.  Billings,  U.  S.  A.,  for  the  following  estab- 
lished data  with  regard  to  cancer  and  tumors  :  "  The  total  number  of 
deaths  reported  as  due  to  cancer  in  the  United  States  during  the  year 
ending  May  31,  1890,  was  18,536,  of  which  6989  were  of  males  and 
11,578  were  of  females.  This  is  much  below  the  true  number.  In 
the  registration  area  of  the  United  States,  including  a  population  of 
19,659,440,  there  were  reported  during  this  year  9657  deaths  from  can- 
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cer,  giving  a  death-rate  of  49  per  100,000  bf  population,  or  33.9  for 
males  and  64.3  for  females.  This  does  not  include  over  1000  deaths 
reported  as  due  to  tumors,  many  of  which  were  no  doubt  malignant. 

"  Including  tumors  with  cancer,  the  death-rate  from  these  causes  in 
the  registration  area  was  53.1  per  100,000,  or  38.8  for  males  and  69  for 
females.  Among  the  colored  in  this  area  it  was  36.6,  or  19.2  for  males 
and  53.6  for  females. 

"In  1890  the  death-rate  per  100,000  of  population  from  cancer  was 
in  England  and  Wales  67.5,  in  Scotland  60.6,  in  Ireland  45.7,  in  Aus- 
tria, 52.8,  in  Prussia  43.1. 

"  The  death-rate  from  cancer  in  any  locality  depends  largely  upon 
the  number  of  persons  forty-five  years  of  age  and  upward  living  in  that 
locality.  Thus  in  the  registration  area  during  the  census  year  the  death- 
rates  from  cancer  were  (per  100,000  population)  for  children  under  five 
years  of  age  2.4 ;  for  those  from  five  to  fifteen,  0.64 ;  for  those  from  fif- 
teen to  forty-five,  18.6;  for  those  from  forty-five  to  sixty-five,  162.0; 
and  for  those  sixty-five  years  of  age  and  over,  352.0. 

"  The  proportion  of  deaths  from  cancer  to  deaths  from  all  causes  has 
been  increasing  in  most  civilized  countries  for  the  last  thirty  years. 
Thus  in  England  and  Wales  out  of  each  1000  deaths  from  all  causes 
there  were  due  to  cancer  in  1863, 16.05  ;  in  1873,  21.52  ;  in  1883,  28.14  ; 
in  1893,  37.20. 

"  A  part  of  this  increase  is  probably  due  to  an  increase  in  proportion 
of  old  persons  in  the  population,  and  a  part  may  be  due  to  improvements 
in  diagnosis,  as  suggested  by  Dr.  Ogle,  but  these  do  not  seem  to  fully 
account  for  it. 

"  In  each  1000  deaths  reported  as  due  to  cancer  in  the  registration 
area  of  the  United  States  during  the  year  ending  May  31,  1890,  in 
males,  404.2  were  due  to  cancer  of  the  stomach  ;  144.6  to  cancer  of  the 
liver;  90.9  to  other  abdominal  cancers;  61.6  to  cancer  of  the  rectum; 
112.2  to  cancer  of  the  head,  face,  and  neck ;  103.9  to  cancer  of  the  lips, 
tongue,  and  throat ;  19.4  to  cancer  of  the  bladder ;  12.2  to  cancer  of  the 
extremities  ;  and  7.9  to  cancer  of  the  external  genitals.  In  women,  out 
of  each  1000  deaths  from  cancer  312.5  were  due  to  cancer  of  the  uterus ; 
172.2  to  cancer  of  the  breast;  210.4  to  cancer  of  the  stomach;  and  108 
to  cancer  of  the  liver." 

The  contagiousness  of  cancer  has  never  been  scientifically  proved.  In 
no  case  has  cancer  from  the  human  species  produced  a  cancer  in  a  lower 
animal.  There  are  a  few  reported  cases  where  cancer  is  said  to  have 
been  transmitted  from  one  animal  to  another  of  the  same  species,  yet 
careful  observers  are  inclined  to  disbelieve  even  this  statement.  Auto- 
infection  has  been  observed  in  certain  animals  as  well  as  in  a  few  human 
beings. 

The  contagiousness  of  cancer  from  one  human  being  to  another  has 
been  claimed,  but  the  facts  upon  which  the  claim  is  based  are  looked 
upon  as  strange  coincidences.  The  writer  saw  in  Langenbeck's  clinic 
several  cases  of  cancer  of  the  penis  in  men  whose  wives  suffered  from 
uterine  cancers.  Hall  has  reported  5  cases  where  cancer  attacked  both 
man  and  wife.  Langenbeck  believed  that  it  was  possible  to  transmit  the 
disease  from  the  wife  to  the  husband.  After  a  careful  research  and  in- 
vestigation the  contagiousness  of  cancer  seems  most  unlikely,  which 
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opinion  is  strongly  strengthened  by  the  research  of  Demarquay,  who 
analyzed  134  cases  of  cancer  of  the  penis  and  found  the  disease  present 
in  only  1  patient  whose  wife  had  uterine  cancer.  Enson  of  Dorset  is 
said  to  have  contracted  cancer  and  died  five  months  after  an  operation  in 
which  he  pricked  his  finger.  There  are  several  such  cases  recorded,  but 
they  lack  positive  evidence  of  scientific  value. 

The  infectiousness  of  cancer  has  never  been  proved,  and  the  few  so- 
called  epidemics  are  explained  by  other  and  better  reasons.  The  investi- 
gations have  all  proved  the  fallacy  of  this  theory. 

The  inoculability  of  cancer  when  limited  to  the  same  individual  has 
been  asserted,  and  the  facts  seem  to  warrant  the  conclusion  that  such 
may  be  the  case.  The  writer  has  observed  epithelioma  of  the  buccal 
cavity  following  upon  an  epithelioma  of  the  gum  and  jaw.  Williams 
believes  such  cases  are  the  result  of  epithelial  tissue-grafts,  the  same  as 
would  result  from  ordinary  skin-grafts.  It  is  more  likely  that  in  mul- 
tiple cancers  which  affect  parts  in  close  juxtaposition  the  disease  had  its 
origin  simultaneously  from  several  points  of  infection,  rather  than  one 
point  by  infection  cause  development  of  the  disease  in  adjoining  or  con- 
tagious parts. 

Climate  is  said  to  have  an  influence  in  causation  of  cancer,  since  the 
greatest  number  of  cases  occur  in  Europe,  while  the  disease  is  rare  in 
the  East.  The  Xorth  American  Indians  seem  to  be  practically  free 
from  the  scouro-e,  and  the  neg-ro  less  likelv  to  be  aftected  than  the  white 
race. 

The  signs  and  symptoms  of  carcinoma  consist  of  pain,  which  is 
present,  except  perhaps  in  the  colloid  variety.  The  pain  is  intermittent, 
sharp,  and  lancinating,  although  the  maniptilation  of  the  tumor  itself  is 
not  painful.  Hardness  is  also  a  characteristic  sign  of  carcinoma,  and 
this  is  present  only  to  the  same  extent  in  fibroid  tumors  of  the  uterus 
and  in  the  hard  chancre.  The  encephaloid  and  colloid  varieties  of  can- 
cer form  exceptions  to  this  rule.  Lymphatic  enlargement  is  a  sign  which 
is  of  great  diagnostic  value.  Adhesion  of  the  skin  is  another  sign  of 
carcinoma,  and  occurs  in  the  later  stages  and  leads  to  ulceration.  Dim- 
pling and  puckering  of  the  skin  are  also  signs  present  in  carcinoma. 

Carcinoma  shows  a  great  tendency  to  disseminate  in  the  different 
organs  or  even  in  bone  itself.  The  cancerous  emboli  are  conveyed  by 
the  lymphatics  to  distant  organs,  and  secondary  deposits  are  formed,  the 
histological  formation  of  which  is  precisely  the  same  as  that  of  the  pri- 
mary growth.  General  dissemination  of  K^ancer  is  called  ''carcinosis," and 
resembles  miliary  tuberculosis.  The  general  infection  may  be  accom- 
panied by  elevation  of  temperature,  but  this  is  not  so  common  as  in  sar- 
coma. The  condition  arises  from  the  escape  of  the  cancer-cells  through 
a  ruptured  vein  communicating  with  the  primary  or  secondary  focus. 

Carcinoma  destroys  life  in  various  ways — by  dissemination  if  situ- 
ated in  organs  like  the  mammary  glands,  the  bronchial  glands,  the 
pleura,  lung,  or  bone  ;  also  by  dissemination  if  situated  in  the  rectum, 
by  causing  metastasis  in  the  liver ;  if  in  the  uterus,  by  ulceration  lead- 
ing to  hemorrhage  or  by  nephritis  due  to  pressure  upon  the  ureters  or 
by  establishing  a  carcinomatous  peritonitis.  If  the  disease  involves  the 
stomach,  death  is  caused  by  inanition,  or  if  the  larynx,  by  oedema  glot- 
tidis  and  suffocation.     If  the  disease  is  situated  in  the  oesophagus,  death 
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occurs  from  inability  to  perform  the  act  of  deglutition.  The  disease  may- 
destroy  life  by  exhaustion  caused  by  loss  of  sleep  and  appetite  and  by 
the  presence  of  pain.  Hemorrhage  may  imperil  the  patient  by  the  dis- 
ease ulcerating  into  the  tissues  in  which  blood-vessels  are  found. 

The  classification  of  carcinoma  is  unsatisfactory.  The  one  most  in 
vogue,  which  divides  carcinoma  into  scirrhus,  encephaloid,  and  colloid, 
will  be  employed. 

SciREHOUS  CARCINOMA  is  a  Variety  of  carcinoma  in  which  the  fibrous 
stroma  forming  the  walls  of  the  alveoli  is  especially  abundant  and  dense. 
It  is  found  most  frequently  in  the  female  breast  and  uterus ;  also  in 
the  rectum  and  vagina  and  prostate ;  also  in  the  oesophagus  and  stom- 
ach. Scirrhus  rapidly  infiltrates  the  surrounding  tissue  and  disseminates 
by  means  of  the  lymphatics.  It  often  causes  dimpling  of  the  integu- 
ment, and  in  mammary  cancer  a  retraction  of  the  nipple.  The  retrac- 
tion is  caused  by  a  contraction  of  the  prolongation  of  the  tumor  toward 
the  periphery,  especially  in  the  ligaments  of  the  breast,  known  as  "  the 
ligaments  of  Sir  Astley  Cooper." 

If  a  scirrhus  is  cut  into,  a  creaking  sound  is  heard  and  the  cut  sur- 
face of  the  tumor  becomes  concave.  The  nodule  is  surrounded  by 
masses  or  islands  of  fat,  and  is  usually  well  defined.  From  the  surface 
a  milky  fluid  may  be  scraped  oW  to  which  the  term  "  cancer-juice  "  has 
been  assigned.  If  the  tumor  is  examined  microscopically,  it  will  be 
found  to  consist  of  spheroidal  epithelium  imbedded  in  a  stroma  of 
fibrous  tissue  which  forms  spaces  or  alveoli. 

Scirrhus  has  a  tendency  to  cause  ulceration,  and  the  cells  are  liable  to 
undergo  fatty  metamorphosis.  Occasionally  blood-cysts  are  formed,  and 
suppuration  occurs  when  the  tension  is  great. 

Scirrhus  has  a  peculiar  clinical  history.  The  disease  begins  as  a  hard 
lump,  which  may  grow  some  time  before  causing  any  pain  or  discomfort. 
When  it  has  attained  any  appreciable  size,  it  is  hard,  knobby,  and  irreg- 
ular in  its  outline,  and  fixed.  It  may  grow  very  rapidly  or  it  may  in 
rare  cases  develop  very  slowly. 

Medullary  carcinoma  is  the  variety  of  cancer  in  which  the  stroma  is 
relatively  slight  in  amount,  and  the  alveoli  larger  than  in  simple  or  in 
scirrhous  carcinoma.  The  distinguishing  feature  of  the  medullary  carci- 
noma is  its  large  alveoli  with  very  thin  walls,  which  are  made  up  of 
finely-fibrillated  connective  tissue.  It  is  the  presence  of  the  thin  alveolar 
wall  and  the  large  spaces  that  give  the  tumor  its  soft  brain-like  appear- 
ance.    The  proportion  of  cells  is  greatly  in  excess  of  the  stroma. 

The  encephaloid  carcinoma  may  grow  very  rapidly  and  attain  a  large 
size,  and  may  destroy  life  in  less  than  a  year.  This  variety  of  carcinoma 
has  large  knobs  upon  it,  and  quickly  ulcerates  so  as  to  cause  hemorrhage, 
to  which  the  term  "  fungus  hsematodes  "  has  been  given.  The  centre  of 
an  encephaloid  often  breaks  down,  so  as  to  give  evidences  of  fluctuation, 
and  the  periphery  of  the  tumor  is  made  up  of  the  tissue  which  resembles 
brain-matter.  Cysts  are  very  common  in  encephaloid  carcinoma.  These 
cysts  are  filled  with  bloody  fluid,  and  the  cells  occasionally  are  infiltrated 
with  melanin.  Encephaloid  is  found  in  the  liver,  bladder,  testicle,  kid- 
ney, ovary,  and  female  breast. 

Colloid  carcinoma  is  a  tumor,  the  distinguishing  feature  of  which 
is  the  mucoid  or  colloid  degeneration  of  the  epithelial  cells.     If  a  colloid 
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caTcinoma  is  cut  into,  the  tumor  presents  an  irregular  network  of  alve- 
olar spaces  which  are  filled  with  a  jelly-like  mass.  The  centre  of  the 
growth  is  soft,  while  the  periphery  may  resemble  the  scirrhous  variety 
of  carcinoma.  If  a  microscopical  section  is  made,  the  alveoli  and 
the  stroma  are  present  as  in  the  other  varieties  of  carcinoma.  The 
cell  is  filled  with  colloid  material,  which  displaces  the  nucleus  and 
finally  bursts  the  cell.  This  same  process  affects  a  large  number  of  the 
cells,  and  also  the  stroma.  The  degeneration  thus  begins  in  the  proto- 
plasm of  the  cells.  The  stroma  undergoes  softening  and  liquefaction,  so 
that  adjoining  alveoli  are  subsequently  merged  into  large  spaces  formed 
by  the  obliteration  of  the  Avails  of  the  small  alveoli. 

Colloid  carcinoma  is  found  in  the  stomach,  intestine,  female  breast, 
and  ovary.  It  may  grow  rapidly  and  quickly  cause  death,  although  it 
is  usually  a  slow-growing  form  of  carcinoma.  This  variety  of  cancer 
affects  the  viscera  and  peritoneum. 

The  prognosis  in  carcinoma  varies  according  to  the  variety.  In  the 
epithelial  ulcer  and  in  the  rodent  ulcer  the  prospects  of  permanent  re- 
covery are  favorable,  provided  the  disease  is  removed  early  and  before 
dissemination  has  occurred,  and  by  an  operation  which  is  extremely 
radical. 

In  the  scirrhous,  medullary,  and  colloid  varieties  the  same  rule 
applies,  but  in  these  cases  the  danger  is  greater,  as  the  disease  is  more 
malignant.  The  writer  has  observed  that  the  more  typical  the  structure 
the  better  the  prognosis,  and  the  more  atypical  the  structure  the  more 
unfavorable  the  prognosis.  The  reader  is  referred  to  the  articles  on  the 
Special  Surgery  of  the  ])arts  for  a  more  complete  knowledge  of  the 
prognosis  of  cancer  as  it  affects  the  individual  organs. 

The  treatment  of  all  varieties  of  carcinoma  consists  of  complete  ex- 
cision and  also  removal  of  any  lymphatic  nodes. 

The  special  technique  involved  in  the  removal  of  carcinomata  in- 
volving special  organs  is  fully  discussed  in  connection  with  the  surgery 
of  the  part. 

Adenoma  (ddijv,  a  gland)  is  a  tumor  composed  of  tissue  which  is 
identical  with  that  of  true  gland-tissue  and  develops  independent  of  the 
gland  itself. 

Adenoma  may  contain  acini  and  ducts  similar  to  those  found  in  race- 
mose glands,  and  yet  in  no  way  be  connected  with  the  acini  and  ducts 
of  the  gland  from  which  it  springs.  The  tumor  is  found  encapsulated 
in  the  liver,  thyroid,  mamma,  and  parotid ;  but  if  situated  in  the  mucous 
membrane  of  the  rectum  or  bladder  and  uterus,  the  growth  is  not  encap- 
sulated, but  is  pedunculated.  The  tumor  may  grow  from  a  secreting 
gland,  but  it  is  incapable  in  itself  of  secreting  like  the  normal  gland 
from  which  it  takes  its  origin.  Adenoma,  however,  may  secrete  a  fluid 
with  certain  peculiarities,  but  the  secretion  is  retained  and  is  not  dis- 
charged by  the  gland-ducts.  The  fluid  is  chiefly  composed  of  mucous 
degeneration  of  the  constantly  proliferating  epithelium.  In  the  typical 
adenoma  there  is  more  than  the  increase  of  the  interglandular  tissue,  and 
the  growth  is  often  associated  with  cysts  which  are  formed  by  the  dilata- 
tion of  the  newly-developed  acini  and  tubules  of  the  neoplasm.  The 
tumor  may  vary  in  size  from  an  almond  to  a  cocoanut,  and  weigh  from 
a  few  ounces  to  forty  or  fifty  pounds.     The  adenomatous  tumor  grows 
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slowly,  is  usually  single,  but  may  be  multiple,  aifects  young  people  as  a 
rule,  and  at  a  time  when  the  function  of  a  gland  is  most  active,  and  has 
no  secondary  gland-involvement.  The  tumor  if  cut  has  the  appearance 
of  a  fibroma  in  many  respects,  and  the  cysts  are  filled  with  an  opaque 
serous  fluid  which  sometimes  is  gelatinous  in  character.  In  one  specimen 
the  writer  observed  small  islands  of  cartilage  within  the  cyst  as  well  as 
papillomatous  growths. 

The  tumor  is  composed  of  a  fibrous  matrix  with  numerous  blood- 
vessels running  through  it.  In  the  stroma  are  seen  the  tubes  and  the 
acini  in  the  different  stages  of  development.  The  characteristic  peculiar- 
ity is  the  presence  of  epithelial  cells,  and  the  tumor  often  is  influenced 
in  its  growth  by  the  excess  of  the  epithelium  on  the  one  hand  or  the 
excess  of  fibrous  tissue  or  stroma  on  the  other  hand. 

If  the  former  condition  prevails,  the  tumor  is  cystic  and  is  called  a 
cystic  adenoma;  if  the  latter,  the  tumor  is  solid  and  has  been  called 
fibro-adenoma.  The  fibro-adenoma  has  a  distinct  capsule  and  is  oval  or 
round  in  shape,  and  rarely  exceeds  an  apple  in  size.  It  is  firm,  and  slips 
readily  under  the  skin  when  it  is  examined  by  the  surgeon.  If  it  lies 
upon  the  superficial  part  of  the  body,  it  may  cause  a  tumor  which  is  felt 
just  under  the  skin. 

The  cystic  adenoma  is  also  encapsulated,  and  the  cysts  are  dilated 
acini  and  ducts  which  are  lined  by  epithelium.  In  the  centre  of  the  cyst 
are  often  found  independent  growths  of  a  papillomatous  nature  which 
are  termed  intracystic  growths.  The  adenoma  is  essentially  a  benign 
tumor  in  the  beginning,  but  the  danger  of  its  transformation  into  an 
epithelioma  or  a  sarcoma  must  not  be  overlooked,  since  this  possibility 
gives  to  this  tumor  a  peculiar  future  significance,  and  gives  rise  to  little 
or  no  pain.  It  is  found  in  young  people,  and  if  situated  in  the  breast 
often  becomes  painful  at  the  catamenial  period. 

The  treatment  of  adenoma  is  removal  by  the  knife.  The  tumor 
cannot  be  absorbed  by  any  known  remedies  either  externally  applied  or 
internally  administered.  If  the  tumor  exists  in  a  young  person  and  can 
be  excised  without  the  removal  of  the  whole  gland  in  which  it  is  im- 
bedded, the  attempt  should  be  made,  since  the  growth  is  not  primarily 
malignant  and  is  circumscribed.  If  the  adenoma  is  large  and  painful 
and  occurs  in  a  patient  beyond  forty  years,  the  entire  gland  should  be 
removed.  In  deciding  this  question  the  dangers  of  malignant  degenera- 
tion must  not  be  overlooked.  Adenoma  should  be  removed,  because  by 
its  mechanical  pressure  it  destroys  the  gland  in  which  it  is  imbedded,^ 
and  also  because  the  adenoma  is  likely  to  become  malignant  under  cer- 
tain conditions,  especially  in  glands  whose  functions  becomes  obsolete 
by  age.  This  is  especially  true  in  the  case  of  adenoma  of  the  breast 
occurring  at  the  time  of  the  catamenia,  when  the  normal  mammary  gland 
undergoes  certain  retrograde  changes. 

Adenoma  is  an  example  of  a  tumor  v/hich  may  exist  without  the 
slightest  harm,  and,  on  the  other  hand,  may  be  the  starting-point  of 
carcinoma. 

The  possibility  of  such  a  change  taking  place  is  the  strongest  argu- 
ment in  favor  of  removal  of  an  adenoma,  and  without  doubt  the  evidence 
is  overwhelming  that  an  adenoma  may  be  transformed  into  carcinoma. 

Cystoma  {xuazca,  a  bag  or  sac)  is  a  tumor  containing  one  or  more 
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cavities  whose  walls  are  formed  by  connective  and  fibrous  tissue,  and 
occasionally  by  2uuscle-fibre,  and  the  interior  of  which  is  lined  by  epithe- 
lial cells.  In  the  walls  of  a  simple  cystoma  follicular  depressions  are 
observed  which  are  covered  by  ciliated  epithelium.  Xear  the  original 
cyst  smaller  ones  may  arise  by  the  ingrowth  of  epithelium,  so  that 
the  solitary  cyst  may  become  multilocular.  Adenomatous  tissue  often 
develops  in  connection  with  cystoma. 

The  interior  of  the  cyst  is  lined  with  epithelium,  and  the  cavity  itself 
is  filled  with  fluid.  The  walls  are  formed  as  a  result  of  irritative  inflam- 
mation caused  by  continuous  pressure,  or  the  walls  may  be  formed  in 
consequence  of  the  presence  of  some  foreign  body.  The  fluid  contained 
within  the  cyst  varies  according  to  the  nature  and  locality  of  the  cystoma. 
The  contents  may  be  serous,  mucous,  gelatinous,  or  albuminous  in  cha- 
racter, or  the  contents  may  contain  bile,  saliva,  blood,  or  urine.  If  the 
fluid  is  albuminous,  fatty  degenerated  cells,  fatty  molecules,  and  crystals 
of  cholesterin  are  also  formed. 

The  cystoma  may  result  from  the  dilatation  of  a  normal  duct,  cavity, 
or  sac  in  the  body,  or  by  extravasation  of  blood,  or  in  consequence  of 
the  presence  of  inflammatory  exudates. 

Cystoma  may  be  divided  according  to  certain  anatomical  peculiarities 
of  the  cyst.  There  are  retention,  implantation,  tubercular  and  gland- 
cysts  ;  also  hydroceles,  hygroma  and  hydatid  cysts,  and  dermoids. 

The  eetextiox-cyst  is  formed  by  some  mechanical  obstruction  to  a 
natural  excretory  duct,  so  that  the  fluid  is  prevented  from  escaping  at 
its  normal  outlet.  A  retention-cyst  forms  in  glands  that  produce  a  secre- 
tion or  excretion  which  is  discharged  by  a  duct  opening  upon  the  skin, 
mucous  membrane,  or  a  serous  surface.  The  mechanical  obstruction  giv- 
ing rise  to  a  retention-cyst  may  be  caused  by  inflammatory  changes,  by 
narrowing  of  the  lumen  of  the  excretory  duct,  by  flexion  of  the  duct,  by 
a  change  in  the  character  of  the  secretion,  by  the  presence  of  a  foreign 
body  or  a  tumor,  by  a  calculus,  by  valvular  closure,  or,  finally,  by  a  mass 
composed  of  parasites.  A  typical  illustration  of  a  retention-cyst  is 
observed  in  the  comedo  upon  the  face  :  sebaceous  cyst  is  due  to  obstruc- 
tion of  the  small  excretory  ducts.  Another  illustration  is  in  the  crypts 
found  in  mucous  membrane.  This  produces  dilatation  of  the  part  be- 
hind the  obstruction,  and  a  cyst  is  formed  in  consequence.  The  newly- 
formed  cyst  by  its  continuous  presence  causes  atrophy  of  the  affected 
portion  of  the  gland,  so  that,  unless  the  condition  is  relieved,  eventually 
the  duct  and  the  cyst  become  merged  into  a  large  cavity  containing  the 
special  variety  of  fluid  that  is  secreted  by  the  gland  under  normal  con- 
ditions. In  the  retention-cyst  the  swelling  is  caused  by  the  retention 
in  a  pre-existing  cavity  of  the  secretion  or  the  excretion  of  the  duct  or 
gland. 

The  signs  of  a  retention-cyst  are  the  presence  of  a  swelling  Avhich 
has  increased  slowly  or  rapidly  according  to  the  character  and  size  of  the 
obstruction  and  the  amount  of  normal  secretion  of  the  gland.  Pain  is 
absent  unless  inflammation  is  present ;  transparency  is  present  if  the 
wall  is  thin  and  the  fluid  clear  ;  also  fluctuation,  with  an  elastic  feel  upon 
manipidation ;  finally,  a  tumor  situated  in  the  position  of  the  affected 
organ  or  gland. 

Spermatocele  is  an  example  of  pure  retention-cyst.     The  sac  is 
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formed  by  a  diluted  tubnle  in  the  ej^ididymis,  aud  the  fluid  contained 
^vithin  it  is  the  secretion  of  the  testicle,  in  which  of  course  spermatazoa 
are  found.  The  appearance  of  the  fluid  is  similar  to  that  of  milk,  and 
usually  the  cyst  attains  the  size  of  a  walnut.  The  writer  has  seen  sev- 
eral large  spermatoceles,  one  of  which  reached  to  the  knee.  The  patient, 
whose  occupation  was  that  of  a  butcher,  was  able  to  hide  the  deformity 
by  wearing  a  large  long  apron  reaching  to  his  feet.  In  these  cases  the 
tubule  may  rupture  and  discharge  its  contents  into  the  cavity  of  the 
tunica  vaginalis. 

Hydeoxepheosis  is  an  example  of  a  retention-cyst.  In  this  case 
the  ureter  becomes  blocked,  and  in  consequence  the  pelvis  of  the  kidney 
become  dilated  by  urine  and  the  infundibula  become  dilated  into  good- 
sized  mbes,  and  a  large  cyst  is  formed.  This  eventually  leads  to  destruc- 
tion of  the  function  of  the  kidney  by  atrophy,  and  gives  rise  to  surgical 
kidney  if  the  cyst  becomes  infected,  and  linally  leads  to  death  unless 
sm'gical  interference  relieves  the  condition. 

HYDEOSALPrN'X  is  another  illustration  of  a  retention-cyst.  In  this 
case  the  fimbriated  extremity  of  the  Fallopian  tube  becomes  obstructed 
for  various  reasons,  and  a  dropsical  effusion  occurs  in  the  tube,  so  that 
by  its  dilatation  a  retention-cyst  is  formed. 

Peritonitis  often  causes  obstruction  in  the  tube  if  the  proximal 
extremity  is  involved,  usually  due  to  gonorrheal  infection  by  closing  the 
tube  which  causes  the  retention-cyst. 

Hydeokolpos  is  a  retention-cyst  developed  in  consequence  of  closure 
of  the  cervix  above  and  atresia  of  the  vaginal  lips  below.  The  vaginal 
secretion  collects  in  the  canal  and  causes  a  large  cyst.  If  blood  is 
contained  in  the  vagina,  a  hfematokolpos  is  formed. 

Hydeocholecyst  is  still  another  example  of  retention-cyst.  In  this 
case  the  duct  becomes  obstructed  by  a  gall-stone  and  a  dilatation  behind 
the  point  of  obstruction  occurs,  and  a  large  retention-cyst  is  developed. 

Hydeometea  is  observed  during  the  process  of  involution  of  the 
uterus  after  the  menopause.  This  retention-cyst  is  caused  by  closure  of 
the  cervical  canal  and  accumulation  of  the  seci'etion  of  the  ttterine 
glands,  which  secretion  eventually  is  transformed  into  a  serous  fluid. 

Retention-cysts  are  a  source  of  danger,  because  they  destroy  the 
fimction  of  the  gland  involved  or  by  their  size  interfere  with  the  fimc- 
tions  of  adjoining  organs.  If  bacteria  gain  access  to  the  innocent  fluid 
contained  in  the  cyst,  the  character  of  it  is  at  once  changed  and  suppu- 
ration ensues.  The  prefix  pyo-  is  now  substituted  for  the  first  syllable, 
and  diiferent  terms  are  employed  to  indicate  the  condition.  Thus  pyo- 
nephrosis, pyosalpinx,  pyocholecyst  indicate  the  purulent  character  of 
the  fluid  in  the  retention-cyst. 

Many  other  examples  might  be  mentioned,  but  these  few  serve  to 
clearly  explain  the  formation  of  retention-cysts. 

The  prog-nosis  in  retention-cysts  largely  depends  upon  the  organ 
affected  and  the  consequences  of  microbic  infection.  Thus,  a  retention- 
cyst  formed  in  consequence  of  an  obstruction  to  the  ureters  would  be 
serious,  whereas  a  retention-cyst  involving  a  gland  of  no  special  physio- 
logical importance  would  be  insignificant.  The  situation  of  the  cvst  in 
case  of  rupture  is  an  important  factor  in  considering  the  prognosis, 
since  a  rupture  of  the  sac  into  the  peritoneal  cavity  is  attended  vdth. 
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great  danger,  and  the  same  accident  occurring  in  a  cyst  upon  the  periph- 
ery of  the  body  is  harmless,  A  cyst  may  remain  harmless  until  by 
some  unkno^yn  \yay  bacteria  gain  access,  and  then  a  suppuratiye  process 
is  established  which  may  lead  to  general  infection. 

The  treatment  of  retention-cyst  depends  upon  the  situation  and 
character  of  the  fluid  contained  in  the  interior  of  the  sac.  The  special 
technique  inyolyed  in  each  kind  is  fully  discussed  in  the  articles  deyoted 
to  a  consideration  of  the  particular  organs  inyolyed.  The  general 
principles  embracing  any  operation  for  the  remoyal  of  retention-cysts 
include  in  some  cases  aspiration,  and  in  the  event  of  failure  a  complete 
excision  of  the  cyst  with  the  gland.  The  cause  of  the  obstruction  should 
always  be  removed,  if  possible,  as  the  first  step  in  the  treatment ;  if  this 
cannot  be  accomplished,  a  fistula  should  be  made  for  the  purpose  of 
drainage  or  else  the  entire  cyst  excised.  The  treatment  must  necessarily 
depend  upon  the  cause.  If  the  obstruction  is  due  to  inflammation, 
measures  should  be  taken  to  modify  or  control  it ;  if  to  impaction,  the 
removal  of  the  calculus  or  foreign  body  is  necessary ;  if  to  stenosis,  a 
dilatation  of  the  duct  is  indicated  or  the  formation  of  a  temporary 
fistula  is  required.  If  the  cyst  cannot  be  cured  by  any  of  these  means, 
excision  is  to  be  performed.  The  cyst  should  be  cut  down  upon  and 
the  sac  removed  in  its  entirety.  If  this  operation  is  not  practicable 
and  the  cyst  has  ruptured,  the  sinus  can  be  enlarged  and  the  cyst- 
contents  scraped  out,  and  a  tampon  of  iodoform  gauze  inserted  into 
the  cavity.  The  cyst  then  becomes  obliterated  by  a  process  of  gran- 
ulation. 

Implaxtatiox-cysts  owe  their  origin  to  some  traumatism  aifecting 
the  part,  by  which  a  graft  of  skin  or  epithelium  or  hair-bulbs  have  been 
transplanted  into  the  subcutaneous  tissues.  Injuries  by  puncture,  by 
glass,  by  needles,  by  awls,  by  teeth,  etc.  usually  give  rise  to  this  variety 
of  cyst.  The  cyst  contains  a  cavity  lined  with  epithelium  and  filled 
with  fluid.  The  walls  of  the  cyst  are  made  up  of  fibrous  tissue  and 
inflammatory  new-formation.  The  implantation-cyst  is  found  most  fre- 
quently upon  the  palmar  surface  of  the  finger.  "NVeber  has  reported  a 
case  of  implantation-cyst  which  was  situated  upon  the  external  occipital 
protuberance.  The  cyst  was  lined  upon  the  inner  side  by  skin  from 
which  hair  grew.  In  the  cavity  was  mucous  and  sebaceous  material. 
The  implantation-cyst  has  been  observed  in  the  iris,  and  Hulke  states 
that  in  nearly  all  of  the  cases  there  was  a  history  of  traumatism  of  the 
eye.  He  believed  that  a  piece  of  Descemet's  membrane  was  torn  from 
the  cornea  and  implantecl  upon  the  iris.  Collins  has  demonstrated  the 
presence  of  implantation-cysts  in  the  cornea,  and  has  shown  that  they 
result  from  some  traumatism  by  which  the  epithelium  of  the  conjunctiva 
has  been  implanted  into  the  deep  layers  of  the  cornea.  Implantation- 
cysts  have  been  seen  on  the  trunk  and  face. 

The  treatment  of  implantation-cyst  consists  of  complete  excision 
and  healing  by  primary  intention. 

The  tubulae  cyst  is  in  marked  anatomical  contrast  to  the  retention- 
cyst,  since  it  takes  its  origin  in  functionless  ducts.  These  ducts  in  the 
embryo  have  some  function  to  perform,  but  their  function  ceases  after 
birth.  The  urachus,  if  it  remains  patent,  is  an  illustration  of  one  of 
these  tubular  cvsts.     The  writer  saw  three  of  these  allantoic  cvsts  at 
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one  time  occurring  in  young  people,  a  report  of  Avhich  he  has  elsewhere 
published.  Fluids  containing  coloring  matter  and  potash  were  injected 
through  the  umbilicus  into  the  bladder,  and  by  chemical  analysis  the 
potash  was  found  in  the  urine,  which  was  passed  by  the  urethra,  and 
also  the  coloring  matter. 

The  vitello-intestinal  tubular  cyst  is  another  example. 

Gaetxee's  caxal,  which  is  the  excretory  duct  of  the  corpus  AVolif- 
ianum,  occasionally  remains  patent  and  gives  rise  to  a  tubular  cyst.  The 
science  of  embryology  has  recently  demonstrated  that  the  AVolffian  duct 
is  derived  from  the  epiblast  of  the  foetus,  and  for  this  reason  the  cyst  is 
regarded  as  a  variety  of  dermoid.  Tubular  cysts  connected  with  the 
parooj)horon  and  parovarium  and  the  testicle  also  are  included  in  the 
number  of  tubular  cysts. 

Gland-cysts  are  formed  in  connection  with  salivary,  lachrymal,  and 
pancreatic  glands. 

Eaxula  is  a  familiar  example  of  a  gland-cyst.  In  this  case  the  ex- 
cretory ducts  of  the  submaxillary,  sublingual,  and  Blandin-Xuhn  glands 
become  obstructed  by  a  calculus  or  some  other  cause,  and  a  large  cyst 
develops  beneath  the  under  surface  of  the  tongue  between  it  and  the 
gum.  The  cyst  has  a  very  tliin  wall  and  is  filled  with  saliva  and  mucus. 
Some  pathologists  also  include  in  this  class  the  cyst  developed  in  Sten- 
son's  duct  from  the  parotid  gland — a  cyst,  however,  M'hicli  is  rarely 
observed. 

The  term  ptyalectasis  has  been  also  applied  to  this  condition,  but  if 
the  duct  is  ruptured  the  term  ptyalocele  is  used.  There  is  still  some 
diversity  of  opinion  as  to  the  origin  of  ranula  :  some  pathologists  believe 
that  it  is  a  true  hygroma,  since  ptyalin  and  potassium  sulphocyanide  are 
not  found  in  the  fluid  of  a  ranula.  In  opposition  to  this  view  it  is 
claimed  that  the  fluid  in  the  cyst  midergoes  certain  chemical  changes 
which  deprive  it  of  these  two  characteristic  elements  of  a  salivary 
secretion. 

The  treatment  of  ranula  is  to  excise  freely  the  cyst  and  to  scrape 
well  the  cavity  which  contained  the  ranula,  and  then  to  pack  the  wound 
T\'ith  some  antiseptic  gauze  in  order  to  have  the  wound  heal  by  granula- 
tion. During  the  healing  process  the  mouth  must  be  kept  as  aseptic  as 
possible. 

Dacryops  is  a  dilatation  of  the  ducts  connected  with  the  lachrymal 
gland.  The  tumor  appears  under  the  external  part  of  the  eyelid.  This 
cyst  is  due  to  an  obstruction  of  the  duct  in  consequence  of  some  inflam- 
matory" condition.  This  cyst,  like  that  belonging  to  Steno's  and  AYhar- 
ton's  ducts,  is  very  difficult  to  cure,  as  a  fistula  forms  which  prevents 
healing. 

For  the  treatment  of  dacryops  the  reader  is  referred  to  the  article  on 
the  Surgery  of  the  Eye. 

Pancreatic  cyst  may  be  formed  by  an  obstruction  to  the  duct,  and 
in  consequence  a  dilatation  of  the  canal  of  AVirsung  occurs.  The  duct 
has  been  found  obstructed  by  a  calculus,  and  yet  no  cyst  developed 
behind  it,  but  the  pancreas  atrophied.  This  same  phenomenon  has 
been  observed  in  experiments  upon  animals  in  whom  the  duct  has  been 
ligatured. 

In  some  cases  the  cyst  forms  independent  of  any  pancreatic  calculus. 


SPECIAL  TUMORS. 


101 


A  segment  of  the  dact  is  sometimes  obstructed  by  the  pressure  of  an 
abdominal  neoplasm  which  has  caused  cicatricial  contraction  of  the  canal 
(Fig.  42).  The  pancreatic  cyst  has  been  known  to  arise  in  connection 
wdth  an  obstruction  due  to  an 

impacted  gall-stone  at  the  open-  Fig.  42. 

ing  of  the  ductus  communis 
choledochus  into  the  duode- 
num. 

The  cause  of  pancreatic  cyst 
is  not  definitely  known,  although 
it  has  been  assigned  to  trauma- 
tism. In  these  cases  it  is  sup- 
posed that  the  pancreatic  gland 
has  been  lacerated,  which  per- 
mitted the  secretion  to  extrav- 
asate  into  the  retroperitoneal 
region.  Fatal  hemorrhage  into 
the  cyst  may  occur,  which  forms 
a  peculiar  clinical  feature  of 
this  disease.  Senn  in  1885  con- 
tributed a  most  valuable  article 
upon  the  subject,  to  which  the 
reader  is  referred,  and  to  which 
the  writer  is  indebted  for  some 
interesting  facts  in  connection 
with  the  development  of  this 
variety  of  cyst. 

In  some  cases  the  cyst  at- 
tains great  size,  so  as  to  hold 
several    gallons.      The    tumor 
has  a  retroperitoneal  situation,  with  the  transverse  colon  and  stomach 
lying  in  front  of  it. 

The  fluid  in  a  pancreatic  cyst  contains  a  trace  of  all^umin  with  a 
specific  gravity  of  1010  to  1020.  It  is  generally  turbid,  and  has  a 
greenish  tint,  bat  may  be  clear  or  white  like  milk.  Tyrosiu,  blood-pig- 
ment, and  mucin  are  also  found  in  the  fluid,  which  has  the  power  of 
emulsifying  fats. 

The  treatment  consists  of  an  abdominal  section  in  order  to  expose 
the  cyst,  which  should  be  emptied  by  a  trocar  and  cannula,  and  then 
drawn  out  so  as  to  be  stitched  to  the  abdominal  parietes  and  drained. 
In  some  cases  a  counter-opening  has  been  suggested  in  the  loin  with  a 
view  of  more  fully  draining  the  posterior  part  of  the  cyst. 

Cysts  termed  hydroceles  are  found  in  the  tunica  vaginalis  of  the 
testis ;  also  in  the  cervico-branchial  clefts,  in  the  round  ligaments  of  the 
uterus,  and  in  conjunction  with  hernial  protrusions  and  ovarian  pouches. 
In  these  places  there  are  natural  cavities  formed  of  serous  surfaces  from 
which  the  fluid  is  secreted.  Whenever  there  is  a  hypersecretion  of  the 
fluid  the  cavity  becomes  distended  and  a  well-defined  cyst  is  formed. 

In  addition  to  the  true  cysts  just  described  there  are  false  cysts. 
These  false  cysts,  sometimes  termed  pseudo-cysts,  are  usually  of  a  con- 
genital origin,  although  a  few  may  be  accpiired. 


Pancreatic  cyst  (Warren  IMuseum) 
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Among  the  congenital  false  cysts  may  be  mentioned  Meckel's  diver- 
ticulum (Fig.  43),  as  well  as  those  which  spring  from  the  appendix 
vermiformis,  the  bladder,  the  pharynx,  oesophagus,  trachea,  and  larynx. 

Fig.  43. 


\ 


Meckers  diverticulum. 

Hydrocephalus,  meningocele,  the  meningo-myelocele,  the  cephalocele, 
and  spina  bifida  are  among  the  congenital  varieties  of  pseudo-cysts, 
which  are  also  classified  as  neural  cysts. 

The  treatment  of  these  different  varieties  of  false  cysts  is  considered 
in  the  articles  which  are  especially  devoted  to  a  consideration  of  these 
subjects. 

A  cyst  is  frequently  found  in  connection  with  a  joint.  In  this  case 
the  synovial  membrane  protrudes  through  a  tear  in  the  capsule,  to  which 
condition  the  term  synovial  hernia  has  been  given.  The  cyst  may  de- 
velop from  the  synovial  membrane  itself  or  it  may  appear  as  a  diver- 
ticulum. It  sometimes  happens  that  the  capsule  of  the  joint  undergoes 
cystic  degeneration  from  hypersecretion  of  the  synovia. 

The  treatment  of  this  variety  of  cyst  involves  opening  the  joint  and 
excising  the  cyst,  and  this  step  can  only  be  taken  when  the  most  rigid 
rules  of  antiseptic  surgery  can  be  enforced. 

Ganglion  is  a  variety  of  cyst  which  forms  in  the  vicinity  of  a  joint. 
The  ganglion  consists  of  a  round  elastic  tumor  which  is  situated  in  the 
subcutaneous  tissue  in  close  proximity  to  a  joint,  notably  those  found 
upon  the  foot  and  hand.  The  cyst  is  a  hernial  protrusion  of  the  syno- 
vial membrane,  thus  forming  a  cavity  or  pouch  in  the  interior  of  which 
synovia  is  contained.  The  pouch  is  connected  with  the  joint  by  a  ped- 
icle, which  often  becomes  impervious  like  the  tunica  vaginalis  of  the 
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testicle.  In  this  case  the  cyst  becomes  detached  from  the  joint  and 
forms  an  independent  cyst  disconnected  Avith  the  joint-cavity.  These 
ganglia  may  occasionally  form  in  consequence  of  cystic  degeneration  of 
the  capsule  from  hypersecretion  of  the  synovia. 

The  treatment  of  a  cyst  of  this  variety  consists  in  rupturing  the  sac 
by  meclianical  violence  or  by  subcutaneously  puncturing  the  wall  by  a 
very  narrow-bladed  knife,  and  at  once  exerting  uniform,  equable  pres- 
sure over  the  site  of  the  swelling.  After  either  of  these  methods  the 
cyst  is  apt  to  refill,  and  since  the  introduction  of  antiseptic  surgery 
complete  excision  of  the  sac  has  been  employed  with  aseptic  healing. 

Cysts  sometimes  develop  in  connection  with  the  sheath  of  a  tendon, 
to  which  the  term  hydrops  tenovaginalis  or  hygroma  of  the  tendon- 
sheath  has  been  given.  The  cyst  most  frequently  forms  in  connection 
with  the  flexor  tendons  of  the  hand  under  the  annular  ligament  and  in 
the  palm,  also  in  the  fingers  and  upon  the  dorsum  of  the  wrist.  The 
sheath  of  the  tendon  undergoes  a  cystic  degeneration,  accompanied  by  a 
hypersecretion  of  the  synovia  in  excess  of  the  amount  normally  required 
for  lubrication  of  the  tendon  within  the  sheath.  The  swelling  is  seen  in 
the  palm  of  the  hand,  and  the  fluid  can  be  pressed  upward  under  the 
annular  ligament,  and  when  the  pressure  is  remitted  the  fluid  again  flows 
back  into  the  palm.  In  consequence  of  the  mechanical  obstruction  there 
is  more  or  less  rigidity  of  the  fingers.  In  some  cases  the  swelling  is 
circumscribed,  and  is  situated  upon  the  dorsum  of  the  hand  in  connec- 
tion with  the  extensor  instead  of  the  flexor  muscles.  The  synovia  after 
a  while  becomes  thick  like  warm  gelatin,  and  often  in  the  fluid  white 
seeds  consisting  of  pure  fibrin  are  found.  The  presence  of  these  kernels, 
which  are  often  called  rice-seeds,  gives  the  swelling  a  peculiar  sensation 
under  the  surgeon's  fingers  during  an  examination  of  the  cyst.  They 
may  be  so  abundant  in  the  sac  that  the  fluid  will  not  escape  through  an 
ordinary  cannula.  If  the  surgeon  moves  the  patient's  finger,  there  is 
heard  a  friction  sound  or  creaking  which  is  pathognomonic  of  this  con- 
dition. 

The  treatment  of  cysts  of  the  tendons  or  ganglions  consists  of  open- 
ing the  sheath  under  rigid  antiseptic  precautions,  scraping  out  the  con- 
tents, and  sewing  the  wound  up  so  as  to  obtain  primary  union.  Great 
emphasis  is  placed  upon  the  antiseptic  precautions,  as  otherwise  suppura- 
tion might  ensue  and  the  fingers  become  permanently  stiff  and  useless. 
The  operation  of  tapping  the  cyst  when  the  fluid  is  clear  and  the  employ- 
ment of  uniform  compression  can  be  tried,  or  even  rupture  of  the  sac 
by  mechanical  violence.  The  injection  of  irritating  fluids  after  evacua- 
tion of  the  contents  of  the  sac  with  a  view  to  adhesive  inflammation 
of  the  sac  is  an  operation  that  cannot  be  recommended  as  possessing 
any  advantages  over  the  modern  operation  of  excision  under  aseptic 
precautions. 

Hygroma  (bypb'-,  moisture,  and  coijA,  "  indicative  of  the  material 
result  of  a  process,"  Foster)  is  a  cyst  connected  with  a  bursa.  Bursse 
mucosae  are  sacs  whose  outer  walls  are  formed  by  connective  tissue,  and 
the  inner  walls  of  which  are  lined  by  endothelium  which  secretes  syno- 
via. These  bursae  are  situated  under  the  skin  and  over  bony  promi- 
nences, and  act  as  cushions  over  parts  which  are  subjected  to  continual 
pressure  and   friction.     They  are  chiefly  found  around  the  knee-  and 
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elbow-joints,  over  the  tuberosity  of  the  ischia,  and  upon  the  dorsum  of 
the  hand.  They  are  also  found  in  other  places  in  consequence  of  some 
unnatural  pressure,  as  in  kyphosis,  or  over  the  sternum  in  shoemakers, 
who  subject  this  region  to  intermittent  pressure  in  their  work ;  also 
among  miners,  whose  elbow-joints  have  cysts  upon  them  in  consequence 
of  ])ressure  upon  the  olecranon. 

The  hvgroma  is  often  seen  in  carpet-layers,  in  Sisters  of  Charity, 
and  in  housemaids.  It  is  also  seen  upon  the  acromial  end  of  the  clavicle 
in  railway  porters,  who  carry  trunks  upon  the  shoulders.  It  is  also 
observed  upon  the  head  of  the  metatarsal  bone  of  the  great  toe  in  per- 
sons who  wear  tight-fitting  shoes ;  also  in  the  neck  between  the  hyoid 
bone  and  the  thyro-hyoid  membrane.  It  is  also  observed  as  a  result  of 
injury,  such  as  a  sprain  or  contusion. 

If  any  of  these  bursse  become  the  seat  of  acute  inflammation,  a 
hypersecretion  of  synovia  occurs  and  a  well-defined,  painless,  elastic 
tumor  forms.  It  often  happens  that  the  hygroma  has  communication 
with  the  interior  of  a  joint,  a  clinical  fact  which  must  not  be  over- 
looked. The  fluid  is  often  thick  and  mucoid  in  character  and  contains 
so-called  rice-bodies  in  which  the  bacilli  tuberculosis  are  sometimes 
imbedded. 

In  hygroma  there  are  found  small  excrescences  which  undergo 
fibrinoid  degeneration.  These  excrescences  are  often  pedunculated,  and 
by  friction  are  detached  from  the  inner  surface  and  form  the  corpora 
oryzoidea.  This  fibrinoid  tissue  may  contain  bacilli  tuberculosis.  These 
rice-bodies  are  detached  villous  growths  which  are  found  in  the  sac,  and 
are  often  augmented  by  the  deposition  of  albuminous  and  fibrinous 
material  derived  from  the  synovia. 

In  the  hygroma  small  pieces  of  cartilage  are  found,  and  in  some  cases 
their  number  is  quite  large.  The  corpora  oryzoidea  may  have  a  tubercu- 
lar origin.  The  walls  of  the  hygroma  may  become  thickened  and  give 
rise  to  endothelial  growth,  as  shown  by  Morisani,  or  even  become  sar- 
comatous, as  Mikulicz  has  pointed  out  in  his  interesting  contribution 
upon  this  subject.  It  occasionally  happens  that  the  hygroma  is  sub- 
jected to  mechanical  violence,  and  hemorrhage  takes  place  in  the  sac 
from  the  injured  wall,  in  which  case  the  fluid  becomes  bloody. 

The  treatment  of  hygroma  consists  of  puncture  and  antiseptic  irriga- 
tion and  compression  or  complete  excision  of  the  bursa  and  healing  by 
primary  union. 

Hydatid  cyst  (bdari^,  watery  vesicle)  is  due  to  the  presence  of  a 
parasite  known  as  taenia  echinococcus.  The  parasite  is  like  a  miniature 
tapeworm,  and  infests  the  intestine  of  the  dog,  the  wolf,  the  jackal,  and 
in  rare  instances  the  cat.  The  parasite  gains  access  to  the  human  being 
through  the  medium  of  food  and  water  which  have  been  infected  by  the 
eggs  of  the  worm,  and  the  pai'asites  pass  out  in  the  faces  of  these  animals. 
Oxen,  sheep,  and  swine  also  harbor  the  parasite  and  act  as  conveyors  of 
the  parasite  to  dogs.  When  the  eggs  are  thus  ingested  the  chitinous 
membrane  surrounding  them  is  dissolved  by  the  action  of  the  gastric 
juice,  and  the  ova  are  thus  set  free  to  be  taken  up  by  the  blood  and 
lymph  and  carried  into  the  general  system.  The  direct  anastomosis 
between  the  blood-vessels  of  the  intestine  and  the  liver  affords  a  most 
convenient  channel  of  infection   in  the  liver,  an  organ   in  which  the 
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echinococciis  cyst  is  most  frequently  found,  although  the  hydatid  cyst 
may  affect  almost  any  organ  or  tissue  in  the  economy. 

The  cestode  worm  itself  is  nearly  a  quarter  of  an  inch  in  length  and 
is  divided  into  four  segments.  The  first  segment  contains  the  head  with 
four  suckers  and  the  rostellum,  upon  and  encircling  which  is  a  ring  of 
calcareous  hooklets  nearly  fifty  in  number.  The  second  and  third  seg- 
ments contain  nothing  of  special  interest.  The  fourth  segment  contains 
an  hermaphroditic  sexual  apparatus  with  a  papilla  corresj)onding  to  the 
male  sexual  organ. 

As  soon  as  the  ova  gain  access  to  the  human  body  there  arises  an 
intense  irritation  in  the  part,  which  results  in  inflammation  with  its 
attendant  cell-proliferation  and  the  development  of  fibrous  tissue,  which 
forms  a  wall  about  the  offending  parasite.  Within  this  fibrinous  and 
membranous  capsule  or  enclosure  the  true  echinococcus  cyst  now 
develops.  The  cyst  proper  has  two  layers :  the  external  one  has  been 
called  ectocyst,  and  is  highly  vascular,  and  the  internal  one  is  termed 


Fig.  44, 


Kiduey, 


^_  Ureter. 

Mother  cjst  Fibrous  cipsule 

Echinococcus-colony  in  the  kidney  (Museum  Middlesex  Hospital). 

endocyst,  and  is  a  granulation  surface  from  whose  walls  buds  are  thrown 
out  which  subsequently  develop  into  the  scolex.  Within  this  parent 
cyst  are  daughter  cysts,  which  develop  from  the  granulation  surface  in 
large  numbers,  and  in  like  manner  scolices  are  produced.  The  daugh- 
ter cyst  may  develop  for  many  generations,  so  that  even  thousands  are 
formed  (Fig.  44). 

The  scolex  is  very  small,  averaging  only  about  one-fiftieth  of  an 
inch,  and  is  surrounded  by  a  parenchyma  in  which  are  found  calcareous 
deposits.     The  hooklets  are  found  in  the  anterior  part  of  the  scolex. 

The  fluid  contained  within  the  parent  as  well  as  the  daughter  cyst  is 
clear  in  color,  has  a  specific  gravity  of  1005,  and  is  alkaline  in  reaction, 
due  to  the  chloride  of  sodium.  It  contains  no  albumin,  and  therefore 
does  not  coagulate  by  the  application  of  heat,  Tyrosin  and  fucin  are 
observed  in  the  hepatic  hydatid  cyst  and  uric  and  oxalic  acid  in  the 
renal  hepatic  cyst. 

The  distinguishmg  feature  of  the  fluid  under  the  microscope  is  the 
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presence  of  the  parasite.  If  hemorrhage  occurs  into  the  sac,  traces  of 
albumin  may  be  found  in  the  fluid. 

The  hydatid  cyst  may  be  single  or  multiple,  and  at  least  five  months 
are  required  before  the  cyst  attains  the  size  of  a  horse-chestnut.  The 
cysts  may  grow  so  large  as  to  rupture  into  the  organ  or  tissues,  and  fin- 
ally escape  by  absorption  or  disappear  by  a  process  of  suppuration. 
They  are  more  frequently  observed  in  women  tlian  in  men,  and  usually 
between  the  ages  of  thirty  and  forty. 

The  cyst  may  sometimes  be  filled  with  blood,  which  under  these  cir- 
cumstances undergoes  degenerative  changes  and  the  parasite  is  destroyed. 
The  fluid  is  then  coffee-colored  instead  of  clear. 

Hydatid  cysts  may  remain  barren,  in  which  case  the  term  acephalo- 
cyst  has  been  applied.  In  some  cases,  notably  in  the  liver,  the  cyst  may 
be  multilocular,  without  the  brood  or  mother  cyst  with  the  daughter 
cysts.  In  these  cases  many  vessels  are  seen  enclosed  in  a  fibrous  cyst  in 
which  are  numerous  trabeculse  or  partitions.  The  vesicles  are  found 
studding  a  gelatinous  mass  enclosed  in  the  fibrous  compartments. 

Hydatid  cysts  are  found  in  all  countries,  but  more  especially  in  Ice- 
land, Australia,  and  Silesia.  They  are  occasionally  found  in  England 
and  the  United  States. 

The  frequency  with  which  hydatid  disease  is  found  in  the  United 
States  has  been  shown  by  Sommer,  who  has  tabulated  the  cases  with 
great  care.  The  results  of  his  figures  are  hereby  appended  :  "  In  sum- 
ming up,  we  find  that  out  of  67  cases  in  man  recorded  in  this  country, 

1  was  a  Swede,  2  in  French  persons,  3  in  English  persons,  3  in  Ital- 
ians, and  5  in  Germans,  while  2  persons  were  given  as  simply  foreigners; 

2  were  negroes,  2  mulattoes,  while  the  remaining  were  unstated.  Thus 
we  have,  out  of  63  cases  among  whites,  17  in  foreigners  ;  the  nationality 
of  the  remaining  whites  not  being  stated,  leaves  room  for  a  possible 
greater  number  of  foreigners.  Again,  24  cases  were  recorded  as  in  males 
and  1 5  in  females ;  but,  as  in  the  remaining  26  the  sex  was  not  given, 
no  value  can  be  attached  to  these  figures,  though  they  at  first  seem  to  con- 
tradict foreign  statistics,  which  place  the  percentage  among  females  far 
above  that  of  males. 

"  The  following  is  the  geographical  distribution  : 


New  York 24 

Missouri  .            4 

Pennsylvania 3 

Ohio 3 

Alabama 2 

Virginia 2 

District  of  Columbia 2 

Illinois 2 


Louisiana  . 
Massachusetts 
California  . 
New  Jersey  ■ 
Vermont  .  . 
Washington 
Texas    .    .    . 


(2)? 


(  +  )' 


New  York  State  is  evidently  the  only  point  of  concentration,  the  re- 
maining patients  being  well  scattered." 

Sommer  also  shows  that  hydatid  disease  is  most  frequent  between  the 
ages  of  thirty-one  and  forty,  and  that  the  following  organs  were  affected 
in  point  of  frequency  in  the  order  mentioned  :  "  Liver,  39  ;  lung,  5 ; 
passed  by  rectum,  2  ;  spleen,  3  ;  brain,  3." 

The  symptoms  of  hydatid  cyst  are  the  presence  of  a  smooth,  tense, 
elastic  tumor,  in  which  a  vibratory  thud  can  be  felt  by  tapping  upon  one 
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side  of  the  swelling  while  the  surgeon's  hand  or  fingers  rest  upon  a  point 
opposite.  Puncture  of  the  cyst  and  examination  of  the  contents  of  the 
fluid  for  the  presence  of  the  booklets  make  the  diagnosis  certain.  Tap- 
ping hydatid  cysts  in  the  great  cavities  of  the  body  may  give  rise  to 
serious  symptoms,  owing  to  infection.  In  such  cases  the  surgeon  should 
be  ready  to  proceed  at  once  to  operate. 

The  most  frequent  seat  of  the  hydatid  cyst,  as  has  already  been  men- 
tioned, is  in  the  liver  (Fig.  45),  next  in  point  of  frequency  the  lungs, 

Fig.  45. 


Hydatid  cyst  of  liver  (Francis  H.  Marlioe). 


and  then  the  kidneys.  The  cyst  may  be  found  in  nearly  every  organ 
and  tissue  of  the  body. 

Hydatid  cysts  may  exist  for  some  time  and  give  rise  to  no  serious 
disturbance.  They  may  in  exceptional  cases  attain  great  size  and  by 
their  pressure-effects  destroy  organs  and  tissues.  It  sometimes  happens 
that  a  spontaneous  cure  may  be  brought  about  by  death  of  the  parasite, 
in  which  case  the  fluid  may  undergo  absorption,  the  cyst-walls  collapse, 
and  the  capsule  undergo  cicatricial  contraction.  Within  the  collapsed 
cyst  a  caseous  mass  in  which  calcareous  matter  is  found  is  the  only 
remains  of  a  once-active  hydatid  cyst.  If  the  full  cyst  rupture,  the 
contents  may  escape  into  some  large  cavity  like  the  thoracic  or  abdomi- 
nal, and  cause  sudden  fatal  collapse  or  set  up  inflammation,  from  the 
immediate  eifects  of  which  the  patient  may  die. 

The  treatment  of  hydatid  cyst  consists  of  opening  and  draining  the 
cyst  or  else  completely  excising  it.  If  the  cyst  is  situated  upon  the 
surface  of  the  body,  the  best  treatment  is  to  remove  it  entire  by  excision. 
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If,  on  the  other  hand,  the  cyst  is  contained  in  a  serous  cavity,  the  nature 
of  the  operation  depends  upon  whether  there  has  been  an  antecedent 
inflammatory  attack.  If  there  has  been  no  inflammatory  attack,  so  as 
to  cause  adhesion  between  the  serous  membrane  and  cyst,  Volkmann  has 
devised  an  operation  which  consists  of  an  incision  down  to  the  cyst-wall 
and  packing  the  open  wound  with  iodoform  gauze.  This  completes  the 
first  stage  of  the  operation.  The  wound  should  be  left  alone  until 
adhesions  have  formed  in  consequence  of  the  inflammation  due  to  the 
operation.  The  second  stage  of  the  operation  can  be  performed  at  the 
expiration  of  a  week  and  the  cyst  opened  and  drained.  The  adhesion 
of  the  peritoneum  to  the  outer  or  external  parts  prevents  any  infiltration 
of  the  contents  of  the  cyst  into  the  serous  cavity.  Instead  of  perform- 
ing the  operation  in  two  stages,  physicians  have  of  late  executed  the 
operation  at  one  sitting  by  stitching  the  cyst  to  the  serous  membrane 
and  to  the  walls  of  the  wound.  The  cyst  is  now  evacuated  and  drained. 
If  the  operation  can  be  done  so  as  to  prevent  any  possible  infiltration, 
it  is  an  ideal  one,  but  so  many  fatal  results  have  attended  the  procedure 
that  surgeons  are  inclined  to  perform  the  operation  in  two  stages. 
Simon  advised  passing  a  long  curved  trocar  and  cannula  through  the 
external  parts  into  the  cyst  and  out  again,  and  leaving  the  instrument 
in  situ  to  excite  inflammatory  adhesion,  and  when  this  was  accomplished 
to  open  and  drain  the  cyst.  This  method  is  open  to  the  objection  that 
septic  infection  may  occur. 

The  cyst  may  be  opened  through  the  thoracic  cavity  by  resection  of 
a  rib  when  the  disease  affects  the  upper  surface  of  the  liver  or  the  sub- 
phrenic region.  The  lower  portion  of  the  pleural  sac  is  often  obliterated 
wdien  the  cyst  is  situated  in  this  vicinity,  which  explains  the  safety  of 
operating  through  the  pleural  cavity.  If  no  obliteration  has  taken 
place,  the  parietal*  layer  of  the  pleura  must  be  sutured  to  the  diaphragm, 
and  then  the  incision  made  as  already  described.  In  hydatid  of  the 
kidney  the  cyst  may  be  operated  upon  by  an  opening  behind  in  the 
lumbar  region. 

Landau  has  suggested  suturing  the  liver  to  the  wound  made  in  the 
abdominal  parietes  and  then  opening  the  cyst.  If  a  cyst  has  ruptured 
into  the  peritoneal  cavity,  abdominal  section  must  be  performed  at 
once,  and  irrigation  of  the  peritoneal  cavity  with  sterilized  fluid  be 
employed. 

Dermoid  cysts  are  composed  of  foetal  structures,  chiefly  skin  and 
mucous  membrane,  viscera,  teeth,  and  hair.  They  are  found  in  places 
where  such  tissues  do  not  anatomically  belong. 

Dermoid  cysts  are  congenital,  although  they  may  not  become  apparent 
until  puberty.  Dermoid  of  the  ovary,  however,  may  be  an  exception  to 
this  rule.  Dermoid  cysts  are  situated  usually  in  those  places  where  the 
germinal  layers  in  the  foetus  blend  along  the  median  line  of  the  body 
from  the  occiput  to  the  coccyx  or  from  the  chin  to  the  xiphoid  cartilage, 
in  the  facial  fissures,  also  in  the  naso-facial  sulcus,  in  the  hard  palate,  in 
the  tongue,  and  in  the  auricles.  The  wall  of  a  dermoid  cyst  is  formed 
sometimes  of  mucous  membrane,  but  generally  of  skin,  upon  which  are 
imbedded  papillae,  hair-follicles,  and  some  sebaceous,  mucous,  salivary, 
and  occasionally  sudoriparous  glands.  Within  the  cavity  of  the  cyst 
are  found  remnants  of  viscera,  plates  of  bone,  teeth,  balls  of  hair,  and 
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also  the  secretion  from  the  above-mentioned  glands  (Fig.  46).  The  in- 
crease in  the  size  of  a  dermoid  cyst  is  explained  by  the  slow  accumula- 
tion of  the  gland  secretions.     In  addition  there  have  been  found  in  the 

dermoid  cyst  pieces  of  cartilage,  mus- 
FiG.  46.  cular   fibre,   patches    of  cylindrical   or 

ciliated  epithelium,  finger-nails,  portion 
of  an  eye,  and  in  one  remarkable  case 
a  mammary  gland. 

The  hair  "found  in  the  dermoid  cyst 
in  the  human  being  is  of  fine  texture, 
light  brown  in  color  irrespective  of 
race,  while  in  the  dermoid  of  birds 
feathers  are  found  instead  of  hair,  and 

Fig.  47. 


Balls  of  fat  from  dermoid  cyst 
(Munde). 


Dermoid  of  the  scalp,  connected  by  a  pedicle  with  the 
dura  mater  (Museum  Middlesex  Hospital). 


in  swine  bristles.  The  hair  grows  from  hair-follicles,  as  in  the  normal 
skin.  In  the  aged  the  hair  becomes  white,  and  in  some  places  alopecia 
has  occurred. 

Besides  hair,  there  are  found  in  the  conglomerate  mass  of  a  dermoid 
fat-globules,  crystals  of  cholesterin,  also  epithelial  cells  ^  which  have 
undergone  fatty  degeneration,  and  in  a  few  cases  pure  oil. 

These  cysts,  except  in  the  ovary  or  rectum,  do  not  usually  attain  any 
special  size,  unless  by  some  accident  microbic  infection  has  occurred. 
Inflammation  may  become  established  and  pus  form,  and  the  tumor 
suddenly  become  very  large,  fluctuating,  and  painful.  Under  these  cir- 
cumstances the  dermoid  may  become  a  source  of  imminent  danger  to 
life.  In  case  of  sudden  enlargement  of  a  dermoid  this  important  clini- 
cal fact  serves  to  explain  the  transition  of  an  otherwise  ordinarily  harm- 
less dermoid  into  one  of  a  most  serious  character. 

The  presence  of  these  various  structures  and  tissues  is  explained  by 
the  inclusion  of  parts  from  the  mesoblast  and  also  from  the  epiblast. 
The  dermoid  may  be  situated  in  the  ovary  within  the  o5phoron  and 
in  the  orbit.  Lebert  has  demonstrated  that  of  188  dermoids,  129 
were  situated  in  the  ovary.  Dermoids  are  also  found  in  the  eyelids,  in 
the  neck  corresponding  to  the  first  three  branchial  cysts,  over  the  par- 
otid gland,  at  the  angle  of  the  eye,  and  upon  the  floor  of  the  mouth. 
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They  are  also  observed  upon  the  skull  attached  to  the  periosteum  near 
the  fronto-maxillary  suture,  at  the  anterior  fontanelle,  and  upon  the 
mastoid  process  of  the  temporal  bone.  Dermoids  have  been  found 
within  the  cranial  cavity,  and  by  perforation  of  the  parietal  bone  pre- 
sented upon  the  outer  surface  of  the  skull.  Upon  the  face  besides,  at 
the  external  or  internal  orbital  processes,  they  are  seen  upon  the  median 
raphe  of  the  nose  or  at  the  line  of  junction  of  the  frontal  Avith  the  nasal 
suture.  AYhen  the  dermoids  take  their  origin  from  the  median  line  of 
the  body,  they  are  due  to  a  separation  of  a  part  of  the  epiblast  during 
the  process  of  closure  of  the  branchial  cysts.  This  formation  is  known 
by  the  term  enclavement.  They  have  also  been  seen  beneath  the  hyoid 
bone,  and  a  few  have  been  observed  along  the  margin  of  the  sterno- 
mastoid  muscle,  with  a  deep  attachment  at  the  base  of  the  skull  from 
the  styloid  process  of  the  temporal  bone  and  also  from  the  sheath  of  the 
carotid  vessels. 

Dermoid  cysts  are  seen  occasionally  upon  the  front  and  median  line 
of  the  thorax  at  the  junction  of  the  first  and  second  portions  of  the 
sternum,  also  at  the  umbilicus  and  in  the  rectum.  They  also  take  their 
origin  from  the  abdominal  and  thoracic  cavities  and  from  the  spinal 
centres.  They  are  seldom  if  ever  seen  upon  the  extremities  of  the  body. 
A  few  have  been  reported  as  growing  in  the  mammary  and  scapular 
regions.  Dermoid  cysts  have  been  found  in  certain  organs,  as  the  lung, 
and  within  the  tunica  vaginalis  of  the  testicle,  and  in  some  cases 
surrounded  by  the  parenchyma  of  the  gland. 

Finally,  dermoid  cysts  have  taken  their  origin  from  the  peritoneum 
and  omentum.  In  these  situations  an  ovarian  dermoid  has  probably 
ruptured  and  some  of  its  contents  have  been  implanted  upon  the  parts, 
and  a  secondary  dermoid  cyst  has  developed. 

Dermoid  cysts  are  essentially  benign,  but  occasionally  they  attain 
such  size  about  the  age  of  puberty  as  to  require  surgical  interference. 
The  size  may  be  due  to  a  slow  accumulation  of  the  secretion  from  the 
glands  and  the  walls  of  the  cyst.  In  rare  cases  the  important  clinical 
fact  must  not  be  lost  sight  of  that  a  dermoid  cyst  may  become  the 
starting-point  of  a  sarcoma  or  carcinoma. 

Dermoids  may  be  divided  most  conveniently  according  to  the  classi- 
fication of  Sutton,  whose  classical  work  on  tumors  deserves  the  closest 
study,  and  to  which  the  writer  acknowledges  the  valuable  aid  aiforded 
him  in  the  preparation  of  this  article.  Sutton  divided  dermoids  into 
four  cliiferent  groups:  1,  the  sequestration  dermoids;  2,  tubulo-der- 
moids ;  3,  ovarian  dermoids ;  and  4,  dermoid  patches. 

The  sequestration  dermoids  are  situated  in  the  median  raphe  of 
the  trunk,  extending  from  the  glabella  downward  to  the  sternum  and 
umbilicus,  through  the  scrotum  and  penis  in  the  male,  and  upward  and 
backward  along  the  central  line  of  the  coccyx  and  vertebra  to  the  liga- 
mentum  nuchae,  and  over  the  vertex  of  the  skull  to  the  glabella. 

Dermoids  are  found  less  frequently  along  the  median  line  of  the  back 
than  upon  the  front  of  the  body.  They  must  not  be  mistaken  for  cases 
of  spina  bifida.  Sequestration  dermoids  are  found  in  the  testicle,  in  the 
inguinal  canal,  also  upon  the  sternum,  and  in  a  few  cases  within  the 
thorax  growing  from  the  pericardium.  They  are  seen  upon  the  face  at 
the  inner  and  outer  angular  processes ;  upon  the  sulcus  at  the  side  of  the 
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nose ;  upon  the  cheek ;  and  occasionally  in  the  pharynx  in  the  form  of  a 
pedunculated  tumor  growing  from  the  palatine  arch  ;  and  also  upon  the 
side  of  the  face,  and  known  as  mandibular  tubercles.  The  dermoid 
may  also  take  its  origin  from  within  the  cranial  cavity  and  perforate  the 
skull. 

The  tubulo-dermoid  is  a  tumor  situated  in  one  of  the  canals  which 
normally  close  after  birth  ;  the  branchial  clefts  and  the  thyro-glossal  duct 
are  among  the  most  conspicuous. 

Dermoid  cysts  are  found  in  connection  with  branchial  cysts.  The 
origin  of  these  cysts  is  fully  described  in  the  article  on  the  Surgery  of 
the  Neck.  It  is  sufficient  in  this  connection  to  state  that  these  clefts 
become  the  seat  of  dermoid  cysts.  They  may  open  upon  the  side  of  the 
neck  or  be  closed  by  a  thin  piece  of  skin  or  cartilage.  From  the  pharynx 
sometimes  a  diverticulum  exists  which  opens  into  a  pouch  upon  the 
lateral  side  of  the  neck,  terminating  in  a  fluid  sac.  The  presence  of  the 
diverticulum  often  gives  rise  to  much  discomfort,  since  food  and  liquid 
often  fall  into  the  cyst  during  the  act  of  deglutition. 

Dermoid  cysts  of  the  thyro-glossal  duct  are  observed.  The  thyroid 
gland  develops  by  three  separate  segments — the  two  lateral  lobes  and  the 
isthmus  which  takes  its  origin  from  the  anterior  wall  of  the  pharynx  of 
the  embryo.  In  the  early  life  of  the  foetus  the  duct  extends  up  to  the 
dorsum  of  the  tongue,  but  after  the  hyoid  bone  is  developed  the  duct  is 
divided  into  an  upper  and  a  lower  segment,  the  former  of  which  is  called 
the  lingual  duct,  and  the  latter  the  thyroid  duct.  If  these  ducts  are  not 
obliterated  at  birth,  they  may  subsequently  give  rise  to  the  formation 
of  cystSo 

The  lingual  dermoid  is  found  in  connection  with  the  unobliterated 
duct,  and  is  situated  in  the  interspace  between  the  genio-hyoglossus  and 
the  genio-hyoid  muscle.  The  lin- 
gual dermoid  is  often  mistaken  for 
ranula.  The  cyst  forms  a  swelling 
upon  the  floor  of  the  mouth,  and  if 
large  the  tumor  is  visible  under  the 
chin.  In  the  lingual  dermoid  a  pul- 
taceous  mass  is  found  consisting  of 
fat,  hair,  epithelial  cells,  cholesterin, 
and  mucus  (Fig.  48).  The  walls  of 
the  cyst  itself  are  formed  of  fibrous 
tissue.  The  inner  surface  of  the 
cyst  is  covered  by  pavement  epithe- 
lium. The  duct  below  the  hyoid 
bone  may  remain  patent,  and  give 
rise  to  a  cervical  fistula  which  is  sit- 
uated in  the  median  line  of  this  part 
of  the  neck.  This  canal  may  open 
upon  the  median  line  of  the  neck 
just  below  the  cricoid  cartilage. 
Raymond  Johnson  has  called  atten- 
tion to  the  important  clinical  fact 
that  the  median  cervical  sinus  usually  follows  a  cervical  swelling  which 
antedated  the  cyst. 


Fig.  48. 


Large  lingual  dermoid  protrudins 
mouth  (Gray). 


from  the 
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Fig.  49. 


The  accessory  thyroids  may  also  give  rise  to  dermoid  cysts.  These 
accessory  glands  may  be  found  in  the  isthmus  of  the  thyroid,  in  which 
case  the  term  "  median  accessory  thyroid  "  is  applied,  or  upon  the  side 
and  involve  the  lateral  lobes,  and  to  this  the  tei^m  "  lateral  accessory 
thyroid "  has  been  given.  In  connection  with  the  infundibulum  and 
pituitary  body  there  is  a  duct  which  normally  should  close,  but  may  re- 
main open.  This  duct  lies  in  close  juxtaposition  to  a  blind  sac  known 
as  the  pouch  of  Rathke.     In  these  ducts  dermoids  may  develop. 

Rectal  dermoids  when  found  growing  from  the  mucous  membrane 
of  the  canal  and  hanging  from  a  pedicle  are  called  "intrarectal  der- 
moids," in  contrast  with  those  growing  in  the  interspace  between  the 
rectum  and  the  interior  surface  of  the  sacrum,  to  which  the  term  "  post- 
rectal  dermoid "  has  been  applied.     The  post-rectal  dermoids  and  the 

sacro-coccygeal  tumors  are  sup- 
posed to  arise  from  the  post-anal 
gut  in  the  embryo. 

The  ovarian  dermoid  (Plate 
II.)  is  unique  in  many  particulars. 
The  hair  in  an  ovarian  dermoid  is 
long,  since  the  strands  of  hair  have 
been  observed  five  and  a  half  feet 
in  length  (Fig.  49).  The  teeth  are 
large  and  numerous,  and  several 
hundred  have  been  found  in  a  sin- 
gle cyst.  The  glands  are  well  de- 
veloped, and  in  one  case  a  mam- 
mary gland  was  found.  Another 
peculiarity  of  the  ovarian  dermoid 
is  that  it  may  be  an  acquired  and 
not  a  congenital  cyst.  The  origin 
of  the  ovarian  dermoid  is  from  the 
epithelium  of  the  ovarian  follicles. 
The  discussion  of  ovarian  dermoid 
is  ffiven  in  full  in  the  article  on 
Diseases  of  the  Ovary. 

The  treatment  of  dermoid  cyst 
consists  of  complete  and  thorough 
excision,  since  any  vestige  left  be- 
hind will  form  the  nucleus  of  a 
new  post-natal  dermoid.  The  cyst 
sliould  be  extirpated,  if  possible, 
without  rupturing  the  sac,  in  order 
to  secure  safety  to  the  patient  dur- 
ing the  operation,  especially  if  con- 
nected with  the  ovary,  and  also  to 
prevent  recurrence.  The  technique 
of  the  operation  of  removal  of  a 
described  in  the  article  on  the 
circumstances  should  a  dermoid 
to   excite  adhesive 


Switch  of  hair,  five  and  a  half  feet  long,  from 
dermoid  cyst  (Mund6). 


dermoid  cyst  of   the   ovary   is   fully 

Surgery  of   the   Ovary.     Under    no 

cyst   ever   be    tapped    or    injected    with    any   fluid 

inflammation. 


PLATE  II. 


Dermoid  Cyst  of  the  Ovary. 
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Teratoma  {ripa;;,  monster)  is  an  anomalous  tumor  which  consists  of 
a  heterogeneous  mass  of  foetal  structures  and  tissues  (Fig.  50). 

In  considering  tumors  thus  far,  those  have  been  described  which  take 
their  origin  from  cells  which  are  derived  from  the  epiblast,  the  hypo- 
blast, and  the  mesoblast.  The  teratoma,  on  the  other  hand,  takes  its 
origin  from  two  or  all  three  of  the  germinal  layers.  The  teratoma, 
therefore,  is  made  up  of  several  tissues  of  several  organs  or  systems  of 
organs  in  certain  places  where  these  structures  are  foreign.  In  other 
words,  a  teratoma  is  a  congenital  product,  and  is  never  derived  from  a 
matrix  which  is  developed  after  birth.  The  teratoma  is  a  congenital 
tumor,  and  is  the  result  of  perversion  of  normal  growth  or  the  inclu- 
sion of  tissues  by  displacement  in  the  foetus. 

The  tumor  may  be  composed  of  fragments  and  various  tissues  of  the 
undeveloped  foetus.     The  mass  is  united  to  a  normally-developed  foetus, 

and   the   two   are   derived    from    a 
Ficf-  50-  double  embryo  contained  in  a  single 

ovum.  When  the  embryos  are  nor- 
mally developed  twins  are  the  result, 
and  they  may  be  entirely  distinct  or 
conjoined.  If  the  latter  is  the  case, 
the  normal  foetus  is  called  an  autosite 
and  the  imperfectly  developed  one  a 

Fig.  51. 


Teratoma  (Wood  Museum). 


Autosite  and  parasitic  foetus  (Wood  Museum). 


parasitic  foetus  (Fig.  51).     The  autosite  requires  no  description,  but  the 
parasitic  foetus  or  the  teratoma  is  the  part  to  which  attention  is  directed. 

Vol.  IV.— 8 


114 


TUMORS. 


The  teratoma  lias  been  sometimes  termed  a  mixed  dermoid,  a  name  that 
adds  no  special  significance.  The  teratoma  may  present  in  the  form  of 
a  conglomerate  tumor  or  mass  which  springs  from  the  sacrum  or  the 
thorax,  or  even  may  have  an  intra-abdominal  origin.  In  one  case  a 
teratoma  has  been  observed  in  the  orbital  cavity. 

It  hardly  seems  pertinent  in  connection  with  teratoma  to  discuss  the 
question  of  twins,  either  separate  or  conjoined,  or  to  speak  of  supernu- 
merary extremities.  These  are  subjects  beyond  the  province  of  the 
subject  of  Teratoma. 

The  composition  of  a  true  teratoma  is  complex,  heterogeneous,  and 
unique.  The  mass  is  formed  of  bones,  notably  the  vertebrae,  integu- 
ment, fingers,  and  toes,  sections  of  the  intestine,  or  pieces  of  liver. 

If  the  teratoma  springs  from  the  lower  part  of  the  trunk,  the  parts 
are  duplicated  :  for  example,  there  will  be  a  second  pelvis  imperfectly 
developed,  with  perhaps  a  few  vertebrae,  and  from  this  limbs  may  project. 
When  the  teratoma  affects  this  part  of  the  trunk  it  is  called  posterior 
dichotomy.  If  the  teratoma  affects  the  anterior  surface  of  the  body 
instead  of  the  posterior,  the  term  anterior  dichotomy  is  applied.  This 
condition  is  observed  in  double-headed  monsters.  In  some  cases  the 
teratoma  involves,  besides  the  head,  a  part  of  the  chest,  and  forearms 


Fig.  52. 


External  view  of  congenital  saero-eoceygeal  adenoma,  or  thyroid  dermoid,  in  a  male,  showing 
tumor  before  operation  and  patient's  method  of  concealing  the  growth  (Francis  H.  Markoe). 

are  then  duplicated  in  a  similar  manner  as  described  in  connection  with 
the  lower  limbs. 

Teratoma  also  includes  the  acardiac  foetus,  and  in  fact  to  this  condi- 
tion the  term  ''  teratoma "  is  more  specifically  applied.  The  acardiac 
foetus,  as  its  name  implies,  is  one  which  has  no  heart  of  its  own,  but 
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derives  its  nourishment  from  the  autosite.     The  acarcliac  foetus  is  never 
found  singly,  but  always  in  connection  with  a  plural  birth. 

The  treatment  of  teratoma  by  operative  interference  has  been  most 
unsatisfactory.  The  parasitic  foetus  cannot  be  removed  from  the  autosite 
mthout  endangering  the  life  of  the  latter.  In  a  few  cases  the  operation 
has  proved  successful,  but  only  where  the  teratoma  was  small  and  in  a 
part  accessible  to  the  surgeon.  The  shock  and  hemorrhage  usually 
cause  a  fatal  result. 

Saceo-coccygeal  tumors  are  found  in  the  region  of  the  sacrum  and 
coccyx.  They  are  usually  cystic  in  character,  but  may  be  fatty  or  fibrous, 
or  even  composed  of  foetal  remains,  in  which  case  they  are  dermoids. 

"    They  may  be  cystic  or  they  may  be  caudal  excrescences.     The  cystic 
tumor  is  often  congenital,  in  which  case  it  springs  from  the  spinal  mem- 

FiG.  53. 


Interior  view  of  same  sacro-coccygeal  adenoma  or  thyroid  dermoid  (Francis  H.  Markoe). 


branes.  If  the  spinal  canal  is  closed,  these  sacral  tumors  may  take  their 
origin  from  the  interior  of  the  pelvic  cavity,  and  by  pressure  push  the 
coccyx  backward  and  the  rectum  forward,  and  emerge  along  the  edge  of 
the  gluteal  maxim  us  muscle.  If  the  cystic  tumor  comes  from  the  spinal 
membranes,  there  is  great  risk  in  any  operative  interference,  since  con- 
vulsions or  some  other  serious  disturbance  is  likely  to  ensue  (Figs.  52,  53). 
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If  the  tumor  is  lipomatous  or  fibrous  and  not  connected  with  the  spinal 
meninges,  the  operation  is  not  attended  with  great  risk. 

The  surgeon  should,  if  possible,  ascertain  whether  the  tumor  has 
spinal  connections  or  not,  for  the  prognosis  depends  more  upon  the 
connections  of  the  tumor  than  it  does  upon  the  origin  of  the  growth. 
It  was  formerly  supposed  if  a  sacral  tumor  had  intraperitoneal  connec- 
tions that,  owing  to  diffuse  cellular  inflammation,  it  was  unwise  to  attempt 
its  removal.  Since  antiseptic  surgery  has  been  introduced  this  objection 
has  been  overcome.  The  sacral  tumor  with  rectal,  bladder,  or  spinal  con- 
nections can  be  usually  removed  with  safety.  The  presence  of  the  tumor 
in  the  median  line  indicates  the  spinal  origin  of  the  cyst,  and  this  diag- 
nosis can  be  confirmed  by  a  chemical  examination  of  the  fluid,  which  can 
be  obtained  by  puncture  with  a  hypodermic  needle  which  has  been 
thoroughly  sterilized  before  introduction. 

If  the  tumor  has  any  connection  with  the  rectum  or  bladder,  the  fluid 
is  often  discharged  with  the  urine  or  fseces.  Impulse  on  coughing  in  a 
sacral  tumor  generally  denotes  a  connection  with  the  intestine,  although 
there  are  cases  reported  in  which  a  sacral  cyst  had  connections  with  the 
intestine  and  this  sign  was  not  present.  Exploratory  puncture  often 
makes  certain  the  precise  nature  of  the  cyst. 

The  treatment  of  sacral  tumors  consists  in  an  antiseptic  excision  of 
the  entire  sac  with  suture  of  any  organ  or  viscus  injured.  The  perito- 
neum can  be  stitched  so  as  to  close  the  cavity,  as  in  other  operations 
upon  these  parts.  Puncture  and  injection  of  iodine  are  only  mentioned 
to  be  condemned.  The  fact  must  not  be  lost  sight  of  that  removal  of 
these  dermoid  cysts  is  indicated,  because  they  often  undergo  epithe- 
liomatous  degeneration. 

The  accompanying  illustration  (Fig.  53)  represents  a  most  interesting 
case  which  occurred  in  the  practice  of  Dr.  F.  H.  Markoe,  to  whom  the 
writer  is  indebted  for  this  contribution. 

Phantom  tumors  are  not,  strictly  speaking,  to  be  classed  with  neo- 
plasms. A  reference  is  made  in  this  connection  in  order  not  to  omit  a 
condition  which  might  be  mistaken  for  a  tumor.  They  are  caused  by  a 
spastic  contraction  of  the  abdominal  muscles,  notably  the  rectus  abdomi- 
nis. They  are  often  observed  in  connection  with  hysteria.  They  have 
also  been  observed  as  a  result  of  an  accumulation  of  gas  in  the  intestine 
or  to  an  excess  of  fat  in  the  omentum.  The  condition  is  often  most 
deceptive,  and  abdominal  section  has  been  performed  under  the  supposi- 
tion that  the  swelling  was  an  ovarian  cyst. 

In  case  of  a  doubt  the  diagnosis  can  be  made  certain  by  the  admin- 
istration of  an  anaesthetic,  in  which  case  the  tumefaction  will  entirely 
disappear.  The  writer  has  seen  several  cases  in  which  the  patient  was 
able  to  hold  her  breath  and  produce  a  tumor  of  the  abdomen  simulating 
an  ovarian  tumor  to  such  an  extent  that  the  question  of  operation  was 
considered ;  the  administration  of  an  anaesthetic  disclosed  the  true  nature 
of  the  tumor  on  the  ground  that  the  tumor  was  ovarian  in  character. 
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THE  MICROSCOPICAL  STRUCTURE  OF  TUMORS. 
By  EDWAED  K.  DUNHAM,  M.  D. 


EvEEY  surgeon  should  know  enough  of  the  simple  technique  of  pre- 
paring sections  for  the  microscope  to  be  able  to  so  preserve  the  tissues  he 
removes  from  the  body  at  an  operation  as  to  fit  them  for  careful  and 
satisfactory  microscopical  study.  When  tissues  have  been  severed  from 
their  vital  connections,  their  constituent  cells  are  deprived  of  nourish- 
ment and  rapidly  undergo  changes  wliich  may  within  a  very  short  time 
obliterate  characteristics  which  it  would  be  of  great  practical  importance 
to  preserve.  This  is  notably  so  in  cases  where  the  cells  of  a  tumor  are 
proliferating. 

Cell-proliferation  is  first  revealed  by  a  series  of  changes  in  the  struc- 
ture of  the  nucleus,  visible  in  well-preserved  specimens,  which  are  col- 
lectively designated  by  the  term  "  karyokinesis,"  and  which  end  in  the 
division  of  the  nucleus  into  two  or  more  "  daughter  "  nuclei.  After  the 
division  of  the  nucleus,  the  body  (protoplasm)  of  the  cell  usually  divides 
in  such  a  way  as  to  include  one  of  the  daughter  nuclei  in  each  division 
of  the  cell-body.  During  karyokinesis  the  mother  nucleus  loses  its  ves- 
icular character,  and  those  portions  of  its  substance  which  possess  an 
affinity  for  nuclear  stains  (the  "  chromatin  ")  come  together  to  form  one 
or  more  threads.  These  threads  then  go  through  a  complex,  orderly 
series  of  divisions,  during  which  the  threads  or  their  fragments  are  ar- 
ranged in  a  succession  of  pretty  well-defined  figures  (mitoses),  the  final 
outcome  being  the  formation  of  two  vesicular  daughter  nuclei  closely 
resembling  the  mother  nucleus. 

The  preservation  of  these  mitoses  (nuclear  figures)  is  of  importance 
to  the  surgeon,  because  by  their  presence  he  is  able  to  learn  that  the  cells 
in  which  they  are  situated  were  in  the  act  of  dividing  at  the  time  he 
removed  the  tissues.  These  figures  either  disappear  or  lose  distinctness 
very  soon  after  a  tissue  containing  them  is  deprived  of  nourishment, 
unless  pains  be  taken  to  bring  about  a  sudden  death  with  a  coagulation 
which  prevents  further  change.  This  sudden  killing,  associated  with 
coagulation  of  the  tissue-elements,  the  histologist  calls  '^fixing.'"  It  is  to 
be  distinguished  from  a  mere  '*  hardening "  of  the  tissue,  which  desig- 
nates only  an  increase  of  its  consistency,  accompanied,  it  is  true,  by 
coagulation  of  some  of  the  tissue-elements,  but  a  coagulation  taking 
place  so  slowly,  irregularly,  or  incompletely  that  the  details  described 
above  are  obscured  or  lost. 

"Fixation"  of  the  tissues  is  usually  brought  about  by  immersing 
small  portions  of  the  still  living  tissues  in  liquids,  called  "fixing  solu- 
tions/^ which  have  a  rapidly  fatal  and  coagulating  influence  on  the  tissue- 
elements.  It  is  exceedingly  desirable  that  the  surgeon  should  become 
familiar  with  the  use  of  some  convenient  fixing  solution,  and  that  he 
should  carry  one  or  more  small  bottles  containing  the  solution  with  him 
to  his  operations,  and  acquire  the  habit  of  dropping  a  few  bits  of  the 
tumors,  lymphatic  glands,  or  other  tissues  he  removes  into  the  bottles 


118  TUMORS. 

while  they  are  still  at  the  body-teraperature.^  Vaseline  bottles,  holding 
two  ounces  and  provided  with  good  corks,  serve  this  purpose  perfectly. 
If  every  surgeon  would  take  this  trouble,  material  suitable  for  study  by 
the  present  advanced  methods  of  microscopy  would  always  be  available 
to  furnish  accurate  knowledge  of  the  structural  details  of  the  growth. 

Such  an  enlightened  mode  of  reserving  material  for  microscopical 
examination  possesses  the  further  advantage  over  the  usual  negligent 
practice  that  it  saves  time  in  reaching  a  microscopical  confirmation  of 
the  diagnosis  in  cases  where  nothing  more  than  that  is  desired  by  the 
surgeon.  It  would  also  not  infrequently  aid  materially  in  defining  the 
prognosis  of  the  case. 

It  appears  fitting,  in  view  of  the  foregoing  considerations,  to  include 
in  this  section  a  brief  summary  of  the  methods  in  most  common  use  for 
the  preparation  of  thin  tissue-sections  for  microscopical  examination. 
They  usually  include  the  following  steps : 

1.  Fixation. 

2.  Hardening. 

3.  Imbedding. 

4.  Cutting. 

5.  Staining. 

6.  Mounting. 

The  first  two  of  these  steps  alone  require  present  consideration.^ 

The  object  of  fixation  has  already  been  sufficiently  elucidated.  It 
remains  to  give  practical  suggestions  in  enough  detail  to  answer  the  pur- 
pose of  the  surgeon.     Alcohol  is  always  used  to  complete  the  hardening. 

Many  of  the  best  fixing  solutions  will  not  keep  well,  and  must,  in 
consequence,  be  prepared  shortly  before  they  are  used  :  this  is  the  case 
with  those  containing  osmic  acid,  which  cannot,  therefore,  be  commended 
for  use  by  the  general  surgeon.  Among  those  which  will  keep  are  abso- 
lute alcohol  and  various  solutions  of  corrosive  sublimate,  which  will 
answer  all  requirements. 

I.  Absolute  alcohol  should  not  contain  more  than  about  J  per  cent, 
of  water.  As  alcohol  of  this  strength  has  a  very  great  affinity  for 
water,  it  is  difficult  to  obtain  it  or  to  keep  it  in  this  concentration  unless 
it  be  bought  in  the  original  package  sealed  by  the  maker.^  If  it  is  not 
preserved  in  bottles  with  tightly-fitting  corks  of  close  texture,  it  rapidly 
absorbs  moisture  from  the  air  and  loses  its  virtues  as  a  fixing  agent. 

Absolute  alcohol  differs,  in  its  action  upon  fresh  tissues  from  what  is 
usually  styled  "  pure  alcohol "  (95  per  cent.)  in  that  it  quickly  coagulates 
the  tissues  without  macerating  them.  This  coagulation  is  so  rapid  that 
hardly  any  shrinkage  of  the  tissues  takes  place,  provided  the  pieces  that 
are  thrown  into  the  alcohol  be  small.  They  should  not  measure  more 
a  quarter  of  an  inch  in  thickness.  If  much  larger  than  this,  the  water 
in  the  tissues  themselves,  which  amounts  to  about  75  per  cent,  of  their 

•^  It  would  be  a  very  simple  matter  to  instruct  an  assistant  or  some  bystander  to  do 
this,  care  being  taken  to  have  the  pieces  small — not  more  than  one-quarter  of  an  inch 
thick — and  to  have  them  thoroughly  immersed  in  at  least  four  or  five  times  their  volume 
of  the  fixing  solution. 

^  Details  not  given  in  this  section  the  reader  will  find  fully  considered  in  special  works 
on  the  subject. 

^  That  prepared  by  E.  R.  Squibb  &  Sons,  Brooklyn,  N.  Y.,  can  be  confidently  recom- 
mended.    It  is  put  up  in  bottles  containing  about  a  pint. 
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weight,  is  sufficient  to  dilute  the  alcohol  and  to  impair  its  efficiency  as  a 
fixative.  The  quantity  of  alcohol  used  should  be  not  less  than  twenty- 
five  times  the  volume  of  the  tissue  immersed  in  it. 

The  following  specific  directions  are  the  outcome  of  practical  expe- 
rience :  Crowd  a  wad  of  white  writing  paper  into  a  two-ounce  vaselin 
bottle,  so  that  it  loosely  fills  the  lower  half  of  the  bottle.  Fill  nearly  to 
the  shoulder  with  good  absolute  alcohol  and  cork  tightly  with  a  taper 
cork  of  the  best  quality.^ 

At  the  operation  select  bits  of  the  growth  from  representative  parts 
of  the  tumor — e.  g.  from  near  the  centre  and  from  various  points  at  the 
periphery,  including  the  margin — and  drop  them  at  once  into  the  abso- 
lute alcohol,  taking  pains  to  preserve  the  identity  of  the  different  bits. 
Lymph-glands,  if  larger  than  a  small  bean,  should  be  incised  before 
placing  them  in  the  alcohol.  The  pieces  made  to  include  the  margin  of 
the  growth  should  be  slices  about  a  quarter  of  an  inch  thick,  perpendicu- 
lar to  the  margin  of  the  tumor  and  extending  well  into  the  gro^\"th  in 
one  direction,  and  in  the  opposite  direction  extending  peripherally  so  as 
to  include  the  surface  of  the  incision  made  by  the  surgeon's  knife  when 
removing  the  tumor.  The  specimens  may  be  kept  in  these  bottles  of 
alcohol  for  an  indefinite  length  of  time,  provided  the  corks  fit  tightly,  or 
they  may  be  used  for  the  preparation  of  sections  within  twenty-four 
hours,  as  the  alcohol  not  only  fixes,  but  hardens,  the  tissues. 

If  alcohol  of  requisite  strength  is  obtainable,  the  foregoing  method 
yields  the  quickest  results  with  the  least  trouble  to  the  surgeon.  But 
the  preservation  of  the  tissues  in  a  condition  closely  resembling  that 
during  life  is  less  perfect  than  if  the  following  slightly  more  complicated 
method  be  employed : 

II.  Zenker's  fixing  solution  was  proposed  by  K.  Zenker  in  1894,^  and 
has  the  following  composition  : 

Distilled  water       100.0 

Mercuric  chloride 5.0 

Potassium  dichromate      2.5 

Sodium  sulphate 1.0 

Glacial  acetic  acid 5.0 

This  solution  keeps  pretty  well,  but  if  it  is  desired  to  prepare  a  quantity 
to  be  kept  in  stock,  it  is  advisable  to  leave  out  the  acetic  acid,  adding  it 
at  the  time  the  vaselin  bottles  are  filled  prior  to  an  operation. 

The  pieces  of  tissue,  which  must  be  small,  should  be  left  in  the 
fluid  for  twenty-four  to  forty-eight  hours.  They  should  then  be  washed 
in  running  water  for  about  six  hours,  and  then  hardened  in  alcohol. 
The  best  way  to  do  this  is  to  use  alcohol  of  various  strengths.  First 
put  the  washed  tissue  into  50  per  cent,  alcohol  for  about  twenty-four 
hours,  then  in  70  per  cent,  for  forty-eight  hours,  and  then  in  90  per 
cent,  alcohol,  to  which  enough  tincture  of  iodine  has  been  added  to  give 
it  a  deep  sherry  color. 

This  is  a  slow  method,  but  where  the  tissues  are  not  required  for 

^  The  object  of  placing  the  paper  in  the  bottle  is  to  keep  the  tissues,  when  immersed 
in  the  alcohol,  at  some  distance  from  the  bottom  of  the  bottle.  This  favors  a  rapid  pene- 
tration of  the  alcohol,  as  the  water  which  leaves  the  specimen  sinks  to  the  bottom. 

^  Milnchener  med.   Wochenschrifl,  Bd.  41,  p.  532. 
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immediate  diagnosis  it  can  be  commended  as  an  excellent  preservative 
of  the  microscopical  details  of  the  tissues. 

III.  A  far  less  valuable  fixing  solution  may  be  quickly  improvized 
by  saturating  water  with  corrosive  sublimate.^  Pieces  of  tissue,  which 
must  be  small,  may  remain  in  this  for  some  time — one  to  several  days — 
and  then  be  thrown  into  70  or  80  per  cent,  alcohol,  in  which  they  may 
be  kept. 

IV.  Finally,  an  excellent  fixing  agent  is  furnished  by  formol  or  for- 
maline (formic  aldehyde),  which  may  be  used  in  5  or  10  per  cent,  solu- 
tion in  water. ^  It  acts  quickly,  rendering  the  tissues  susceptible  of 
yielding  good  sections  within  a  few  hours.  Where  convenience  and  des- 
patch are  most  desirable  this  method  is  specially  recommended.  After 
treatment  with  formaline  the  tissues  are  to  be  further  hardened  in  alco- 
hol, or  they  may  be  sectioned  with  a  freezing  microtome  without  further 
preparation. 

Before  proceeding  to  a  description  of  the  structure  of  the  individual 
neoplasmata  a  few  statements  regarding  this  interesting  group  of  tissues 
appear  essential  for  a  clear  expression  of  the  writer's  views  on  the  sub- 
ject. It  is  not  necessary  in  this  section  to  further  discuss  any  system 
of  classification  of  tumors. 

The  process  resulting  in  that  new-formation  of  tissue  wdiich  consti- 
tutes a  neoplasm  is  analogous  to  that  which  takes  place  during  the  phys- 
iological development  of  the  tissues  :  the  cells  multiply  by  division,  and 
then,  according  to  the  nature  of  the  growth,  produce  more  or  less  inter- 
cellular material.  The  nature  of  the  cells  and  of  the  intercellular  sub- 
stances springing  from  those  cells  determines  the  character  of  the  neo- 
plasm. 

But  tumors  differ  in  two  respects  from  physiological  new-formations 
of  the  tissues  :  First,  they  do  not  begin  as  any  considerable  mass  of 
embryonic  tissue  which  then  progressively  develops  into  more  and  more 
highly  differentiated  structures ;  and,  second,  they  do  not  arise  in  re- 
sponse to  an  increased  demand  upon  the  physiological  activities  of  the 
tissues  from  which  they  spring. 

The  former  of  these  characteristics  differentiates  tumors  from  inflam- 
matory hyperplasias ;  the  second  differentiates  them  from  a  considerable 
group  of  hypertrophies.  The  writer  would  also  exclude  from  the  neo- 
plasmata those  tumors  which  are  the  result  of  mechanical  causes,  such  as 
retention-cysts,  and  those  due  to  parasites,  such  as  echinococcus  cysts 
and  the  infective  granulomata,  the  latter  being  inflammations  in  which 
the  natural  course  of  the  inflammatory  hyperplasia  is  modified  by  the 
persistent  influence  of  the  parasitic  cause. 

Certain  of  the  neoplasmata  present  characters  which  are  grouped 
under  the  term  "malignancy."  These  characters  are — 1.  A  marked 
tendency  to  recur  after  removal ;  2.  A  tendency  toward  metastasis ; 
and  3.  Among  some  of  the  malignant  neoplasmata  a  tendency  toward 

^  This  solution  may  be  most  quickly  prepared  by  heating  water  with  so  much  corro- 
sive sublimate  that  some  of  the  latter  remains  undissolved.  After  cooling,  the  excess  of 
bichloride  will  crystallize  out  of  the  liquid,  leaving  a  clear  saturated  solution  which  can 
be  poured  off  and  is  then  ready  for  use. 

^  The  formol,  formalin,  or  formaldehyde  of  commerce  is  usually  a  40  per  cent,  aqueous 
solution  of  formic  aldehyde. 
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the  impairment  of  the  general  health  beyond  that  tax  upon  the  system 
involved  in  the  nourishment  of  the  new  tissue.  This  impairment  of  the 
general  health  is  designated  by  the  word  "  cachexia." 

An  explanation  of  these  clinical  characteristics  of  the  malignant  neo- 
plasmata  is  furnished,  to  a  certain  extent,  by  their  structure.  Those 
neoplasms  which  are  not  malignant  are  composed  of  tissues  in  which,  as 
the  cells  multiply,  an  intercellular  substance  is  produced  in  sufficient 
quantity  to  imprison  the  cells.  In  the  malignant  tumors  the  intercel- 
lular substances  are  reduced  to  a  minimum,  the  cells  being  so  loosely 
held  by  it  that  they  have  an  opportunity  to  infiltrate  the  tissues  sur- 
rounding the  neoplasm,  whence  they  may  find  their  way  into  the  lumina 
of  the  blood  or  lymphatic  vessels.  When  they  have  gained  access  to  the 
blood  or  lymph  the  cells  of  the  tumor  are  carried  to  other  parts  of  the 
body,  where  they  either  die  or  may  continue  their  proliferation,  produ- 
cing a  secondary  or  metastatic  tumor. 

The  fact  that  the  cells  of  the  malignant  neoplasm  are  not  sufficiently 
confined  by  the  intercellular  substances  to  prevent  their  dissemination, 
but  are  permitted  to  permeate  the  surrounding  tissues,  is  of  great  clinical 
significance.  Such  cells  may  be  present  in  the  tissues  at  a  considerable 
distance  from  the  apparent  margin  of  the  tumor  from  which  they  sprang. 
If  such  be  the  case  and  the  tumor  be  removed  without  the  excision  of 
these  infiltrated  tissues,  a  "  recurrence  "  of  the  tumor  near  the  scar  left 
by  the  operation  depends  merely  upon  the  retention  of  life  by  the  infil- 
trating cells  of  the  neoplasm.  The  "  recurrent "  nodules  in  such  cases 
are  simply  the  result  of  continued  growth  of  those  portions  of  the  neo- 
plastic tissues  which  have  not  been  removed  or  destroyed  by  the  surgical 
intervention. 

The  cachectic  condition  is  most  marked  in  cases  of  carcinoma,  and  is 
probably  due,  at  least  in  part,  to  the  production  of  substances  by  the 
cells  of  the  neoplasm,  which  after  absorption  exert  an  injurious  effect 
upon  the  general  nutrition  of  the  body.  The  essentially  active  cells  of 
the  carcinomata  are  epitlielial,  and,  since  epithelium  in  its  normal  situa- 
tions is  one  of  the  tissues  displaying  the  greatest  metabolic  or  chemical 
activity,  it  is  reasonable  to  believe  that  in  the  abnormal  site  which  it 
occupies  in  a  cancer  it  retains  these  intracellular  activities,  without  the 
opportunity  to  discharge  the  products  of  those  activities  upon  a  free  sur- 
face. They  must,  therefore,  be  absorbed.  In  these  days,  when  it  seems 
probable  that  the  "  internal  secretion  "  of  glands  has  some  influence  upon 
the  general  welfare  of  the  body,  the  foregoing  hypothesis  relative  to  the 
causation  of  the  cancerous  cachexia  appears  at  least  plausible. 
'  The  tissues  of  tumors  are  liable  to  the  same  morbid  processes  which 
may  affect  other  tissues.  They  may  become  the  seat  of  necrosis,  of 
atrophy,  of  degenerations,  of  infiltrations,  or  of  inflammation,  or  even 
of  neoplasmata.  Necrosis  of  a  portion  of  a  tumor  or  the  degeneration 
of  its  component  cells,  followed  by  disintegration  and  absorption,  may 
lead  to  a  softening  of  the  tumor.  This  is  not  infrequent  in  the  malig- 
nant tumors. 

Tumors  may  mechanically  affect  the  nutrition  of  the  surrounding 
tissues,  causing  their  atrophy,  necrosis,  or  ulceration. 

While,  in  structure,  the  tissues  of  a  tumor  correspond  to  tissues  nor- 
mally found  in  the  body  either  during  foetal  life  or  in  after  years,  yet 
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they  present  anomalies  in  their  arrangement,  in  the  relative  proportions 
of  their  constituents,  and  in  the  perfection  of  the  diiferentiation 
exhibited  by  their  elements  Avhich  correspond  to  their  lack  of  function 
and  utility  to  the  general  organism.  Because  of  these  slight  depailures 
from  the  normal  tissue-types  the  tissues  of  neoplasmata  are  described  as 
"  atypical." 

I.   Tumors  arising  from  the  Connective  Tissues. 

These  tumors  spring  from  the  cells  of  fibrous  tissue,  cartilage,  or 
bone,  those  cells  undergoing  a  sort  of  rejuvenescence,  multiplying  and 
causing  the  production  of  more  or  less  intercellular  substance.  The 
nature  of  this  intercellular  substance  may  correspond  to  that  originally 
between  the  cells  of  the  tissue  from  which  the  growth  sprang,  or  it  may 
resemble  the  intercellular  substance  of  any  of  the  other  varieties  of 
tissue  belonging  to  the  group  of  connective  tissues.  A  given  neoplasm 
of  this  class  may,  therefore,  be  composed  of  tissue  very  closely  resem- 
bling the  original  tissue  from  which  it  sprang,  or  the  cells  which  pro- 
duce the  neoplasm  may  depart  from  the  specialized  character  of  the 
parent  cells  and  occasion  a  production  of  a  different  but  related  tissue. 
In  extreme  cases  this  departure  may  amount  to  a  reversion  to  the  em- 
bryonic type,  in  which  case  the  cells  manifest  their  activity  by  an  un- 
limited proliferation,  without  the  elaboration  of  any  of  the  intercellular 
substances  characterizing  the  fully-diiferentiated  tissues  of  this  group. 
In  this  case  the  resulting  neoplasm  is  malignant  {vide  supra,  p.  120),  and 
is  called  a  sarcoma.  The  differentiation  of  the  tissues  of  the  neoplasm 
may  not  take  the  same  direction  in  all  parts  of  the  tumor.  When  this 
is  the  case  mixed  or  composite  tumors  result.  Such  tumors  not  infre- 
quently contain  portions  in  which  all  such  differentiation  is  absent.  In 
that  case  they  contain  a  sarcomatous  constituent,  and,  inasmuch  as  this 
is  clinically  their  most  important  feature,  it  is  usually  given  greatest 
prominence  in  the  titles  by  which  the  tumors  are  designated. 

These  general  considerations  will  make  it  evident  that,  developing 
from  the  cells  of  any  connective  tissue,  a  whole  series  of  tissues  belong- 
ing to  the  same  group  may  arise,  merging  into  each  other  by  almost 
imperceptible  graduations,  and  forming,  in  the  aggregate,  a  single  nodule 
or  a  tumor  of  very  complex  structure. 

In  the  majority  of  connective-tissue  tumors,  however,  the  whole  neo- 
plasm consists  of  but  one  tissue,  associated  with  the  vascular  supply 
necessary  for  its  nutrition,  supported  by  a  varying  amount  of  fibrous 
tissue.  A  brief  description  of  these  tumors  of  simple  structure  will 
suffice : 

1.  Inoma  or  Fibroma. — Tumors  composed  of  white  fibrous  tissue 
may  be  either  hard  or  soft.  In  the  hard  variety  the  fibrous  tissue 
resembles  in  its  minute  structure  that  normally  present  in  tendons, 
ligaments,  and  aponeuroses,  though  it  may  even  exceed  these  in  the 
density  of  the  fibrous  intercellular  substance  and  in  the  sparseness  of 
the  cellular  elements.  The  tumor  frequently  appears  encapsulated, 
because  the  tissues  surrounding  it  become  compressed,  their  soft  parts 
atrophied,  and  their  fibrous  interstitial  tissue  condensed  as  the  tumor 
enlarges.     In  the  soft  variety  (fibroma  molluscum)  the  fibrous  tissue  of 
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the  neoplasm  simulates  that  normally  constituting  areolar  tissue,  the 
spaces  between  the  loosely-interlacing  bands  of  fibres  being  filled  with 
lymph  or  with  a  mucoid  fluid. 

Inomata  may  be  circumscribed,  as  is  implied  in  the  fiDregoing  descrip- 
tion, or  they  may  be  dilfuse.  In  the  former  case  they  start  from  only  a 
few  points  of  proliferation,  and  as  they  enlarge  they  separate  and  com- 
press the  tissues  pre-existent  at  the  site  of  the  growth.  In  the  latter  case 
they  appear  to  spring  from  a  general  proliferation  of  the  fibrous  interstitial 
tissue  of  an  organ,  the  parenchymatous  elements  of  which  either  undergo 
atrophy  from  pressure  or  adapt  themselves  with  more  or  less  structural 
modification  to  their  new  environments. 

Fibrous  tissue  is  a  frequent  constituent  of  composite  tumors,  the  most 
common  of  which  are  adeno-fibroma  and  fibro-sarcoma, 

Inomata  vary  greatly  in  respect  to  their  vascular  supply.  In  the 
harder  varieties  the  blood-vessels  barely  suffice  to  maintain  the  nourish- 
ment of  the  neoplasm,  while  from  that  minimum  the  vascularity  in 
different  growths  may  increase  relatively  to  the  fibrous  tissue  until  the 
maximum  is  reached-  in  the  case  of  tumors  which  consist  chiefly  of 
blood-vessels,  with  barely  enough  intervening  fibrous  tissue  to  lend  them 
support  (angeioma).  The  same  relations  exist  with  respect  to  the  lymph- 
atic vessels.  Where  they  reach  their  maximum  relative  development 
they  constitute  the  great  bulk  of  the  growth  (lymphangeioma). 

Fig.  54  is  a  photo-micrograph  of  a  small  diffuse  inoma  of  the  kidney, 
situated  in  one  of  the  pyramids  of  that  organ.  In  this  case  the  paren- 
chyma (renal  tubules)  of  the  kidney  has  suffered  atrophy,  although 
traces  of  it  are  to  be  seen  imbedded  in  the  new-formed  fibrous  tissue. 
The  latter  is  dense,  and  reveals  its  atypical  character  in  the  irregular  dis- 

FiG.  54.  Fig.  55. 


Inoma  of  the  kidney  (X  50).  Intracanalicular  adeno-fibroma  of  breast 

(X  50). 

tribution  of  the  cells  (the  nuclei  of  which  appear  as  dark  spots)  and  the 
orderless  arrangement  of  the  fibres.  In  one  place  a  double  row  of  round 
nuclei  reveals  the  presence  of  an  atrophied  renal  tubule  of  which  the 
epithelial  lining  has  not  yet  entirely  disappeared. 

Fig.  55  shows  an  intracanalicular  adeno-fibroma  of  breast  from  an 
unmarried  woman  thirty-two  years  of  age — a  small  tumor  first  noticed 
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two  months  before  its  removal.  The  section  passes  through  three  of  the 
fibrous  inoTowths  Ivino-  in  a  cvstic  dilatation  of  a  glandular  alveolus. 
Their  connection  with  the  fibrous  tissue  surrounding  the  alveolus  is  not 
included  in  the  section.  The  number  of  cells  in  the  fibrous  tissue  of  the 
section  varies  considerably  in  different  parts.  Where  they  are  more 
abundant  they  probably  indicate  a  more  rapid  growth.  In  two  of  the 
ingrowths  vessels  are  shown  in  oblique  section.  A  few"  similar  vessels 
can  be  seen  in  the  surrounding  fibrous  tissue.  This  specimen  illustrates 
the  possible  adaptation  of  the  parenchyma  of  an  organ  to  the  new  envi- 
ronments occasioned  by  the  development  of  a  neoplasm.  Because  of  the 
participation  of  the  glandular  elements  in  the  production  of  these  tumors 
they  are  usually  called  adeno-fibromata,  and  to  distinguish  them  from 
similar  growths  in  which  there  are  no  intra-alveolar  fibrous  masses  (see 
Fig.  56)  they  receive  the  descriptive  title  intracanalicular  adeno-fibroma 
or  cystoma  papilliferum. 

In  Fig.  56  is  shown  an  adeno-fibroma  of  the  breast  from  a  married 
woman  aged  thirty-nine.  It  was  first  noticed  as  a  small,  hard  nodule 
near  the  nipple  two  years  before  its  removal.  It  w^as  of  slow  growth. 
The  patient  recalls  having  bruised  the  spot  nine  years  before  the  date  of 
operation.  The  growth  gave  no  pain  and  was  not  troublesome.  The 
section  reveals  a  rather  dense,  slightly  vascularized  fibrous  tissue  enclos- 
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Fig.  57. 
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Adeno-fibroma  of  breast  (X  50). 
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Intracanalicular  adeno-papilloma  of  breast 

(X  50). 


ing  glandular  alveoli,  some  of  which  have  undergone  cystic  dilatation. 
It  will  be  noticed  that  around  each  alveolus  there  is  a  distinct  but  thin 
layer  of  fibrous  tissue  which  appears  to  confine  the  epithelium. 

The  fibrous  growths  projecting  into  the  cystic  alveoli  of  these  tumors 
may  be  less  dense  than  in  the  case  first  described,  approximating  areolar 
tissue  in  structure  and  presenting  the  appearance  of  villi  which  project 
into  the  cysts  and  sometimes  display  a  complex  branching  (Fig.  57). 

Fig.  57  illustrates  a  case  of  intracanalicular  adeno-papilloma  of  breast 
from  a  woman  aged  twenty-seven.  The  growth  was  first  noticed  about 
one  and  a  half  years  before  its  removal.  It  grew  slowly,  and  gave  no 
pain  until  about  tsA'O  months  before  the  operation,  when  the  increase  in 
size  became  more  rapid  and  the  growth  gave  pain.     The  growth  at  the 
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time  of  operation  was  one  and  a  quarter  inches  in  diameter  and  con- 
tained cavities  in  which  there  were  some  fluid  and  soft  masses  of  tissue. 
The  section  displays  a  complicated  structure  in  which  fibrous  and  gland- 
ular proliferations  are  about  equally  evident. 

The  preceding  tumors  (Figs.  56  and  57)  are  usually  classed  among 
the  epithelial  neoplasms,  and  in  those  cases  in  which  the  epithelial  pro- 
liferation appears  dominant  this  is  no  doubt  proper,  but  in  those  cases  in 
which  the  epithelium  simply  proliferates  sufficiently  to  clothe  surfaces  of 
the  growing  fibrous  tissue  the  tumor  should  be  regarded  as  one  of  inter- 
stitial type.  They  are  benign,  but  may  acquire  a  malignant  character  in 
either  of  two  directions  :  a  sarcoma  may  develop  in  the  fibrous  tissues 
or  a  carcinoma  may  develop  from  the  epithelium. 

Such  developments  of  malignant  character  are  sometimes  inadvert- 
ently designated  as  "  degenerations."  They  are  not  degenerations  in  a 
pathological  sense,  but  merely  a  more  pronounced  reversion  toward  a 
primitive  stage  of  tissue-production. 

In  Fig.  58  is  shown  a  hsemangeioma  of  the  spleen.  The  history  of 
the  growth  is  not  known.     (Specimen  from  an  autopsy.)     The  lumina 

Fig.  o8.  Fig.  59. 
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Hsemangeioma  of  the  spleen  (X  50).  Lymphangeioma  of  the  subcutaneous  tissue 

(X  15). 

of  the  blood-vessels  are  partially  filled  with  fibrin  and  the  remains  of 
blood-corpuscles.  Structures  closely  resembling  this  may  be  produced 
by  the  dilatation  of  the  blood-vessels  of  an  organ  associated  with  an  atro- 
phy of  the  structures  lying  between  the  vessels — e.  g.  angeioma  of  the 
liver. 

Fig.  59  shows  a  lymphangeioma  of  the  subcutaneous  tissue.  The 
lymphatic  vessels  are  dilated  and  scattered  irregularly  through  the  rather 
dense  fibrous  tissue  which  surrounds  them.  Coagulated  lymph  nearly 
fills  the  vessels. 

2.  Lipoma. — Tumors  composed  mostly  of  adipose  tissue  are  closely 
related  to  the  soft  inomata.  The  fat-cells  of  the  adipose  tissue  are  con- 
nective-tissue cells  which  have  become  largely  infiltrated  with  fat.  It 
is  therefore  not  surprising  to  find  composite  tumors  in  which  adipose 
tissue  is  found  associated  with  other  forms  of  connective  tissue  :  fibro- 
lipoma,  myxo-lipoma,  sarcoma  lipomatosum  are  examples  of  such  com- 
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binations.  The  majority  of  lipomata  spring  from  pre-existing  adipose 
tissue,  and  are  composed  entirely  of  fat,  associated  with  enough  fibrous 
tissue  to  giye  support  to  its  lobules  and  the  nutrient  vessels.  The 
nature  of  the  tissues  precludes  the  occurrence  of  metastases. 

Fig.  60  illustrates  a  case  of  lipoma  of  the  deltoid  region  from  a  man 
aged  thirty.     The  growth  began  about  five  years  before  it  was  removed. 

Fig.  60.  Fig.  61. 

^        '    '         '  -'XJ"  "-A   '"''^^  **^  \J  • 


Lipoma  of  the  deltoid  regon  (X  50).  Myxo-sarcoma  of  the  femur  (X  50). 

The  section  is  composed  of  fat  in  which  two  vessels  are  shown  in  oblique 
section. 

3.  Myxoma  is  a  term  given  to  neoplastic  mucous  tissue  consisting  of 
cells  provided  with  delicate  processes  which  unite  to  form  a  network 
filled  with  a  gelatinous  substance  or  viscous  fluid.  This  tissue  never 
forms  the  whole  bulk  of  the  tumor,  but  is  a  not  infrequent  constituent 
of  composite  tumors,  the  most  common  of  which  are  fibro-mysoma,  lipo- 
myxoma,  chondro-myxoma,  and  myxo-sarcoma. 

In  Fig.  61  is  illustrated  a  section  of  myxo-sarcoma  of  the  femur.  To 
the  right  are  shown  the  cells  of  the  mucous  tissue  with  their  anastomosing 
processes.  The  intercellular  substance  is  here  homogeneous  and  trans- 
parent. To  the  left  the  mucous  tissue  gradually  merges  into  a  more 
highly  cellular  tissue,  in  which  the  amount  of  intercellular  substance  is 
much  less  than  to  the  left.  This  illustrates  the  transition  between  mucous 
and  sarcomatous  tissues. 

4.  Chondroma. — Any  variety  of  cartilage  may  enter  into  the  forma- 
tion of  a  tumor,  but  the  hyaline  is  most  frequently  met  with  in  neoplas- 
mata.  It  usually  occurs  in  lobular  form,  the  lobules  being  separated  by 
bands  of  fibrous  tissue,  but  occasionally  the  cartilage  is  arranged  in  such 
a  manner  as  to  suggest  bone  deprived  of  its  earthy  constituents  (osteoid 
enchondroma).  The  atypical  character  of  the  tissue  is  betrayed  by  irreg- 
ularities in  the  arrangement,  size,  and  distribution  of  the  cells,  and  by 
variations  within  the  same  growth  in  the  character  of  the  intercellular 
substance.  Cartilage  is  found  in  composite  tumors,  of  which  osteochon- 
droma and  chondro-sarcoma  are  examples.  In  the  parotid  gland  and 
the  testis  it  is  frequently  associated  with  other  forms  of  connective  tissue 
and  witli  epithelial  new-growth  forming  mixed  tumors  of  very  complex 
structure. 
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Myxo-chondroma  of  the  parotid  gland  is  shown   in  Fig.  62.     The 
chief  mass  of  the  tumor  is  composed  of  a  somewhat  atypical  hyaline 

Fig.  62.  Fig.  63. 


Myxo-chondroma  of  the  parotid  gland  Osteoid  chondroma  of  the  lung  (x  50). 

(X  50). 

cartilage,  shown  in  the  left  half  of  the  figure.  To  the  right  is  a  mucoid 
tissue,  probably  the  result  of  mucous  degeneration  of  the  cartilage,  but 
possibly  developed  simultaneously  with  the  cartilage.  In  the  former 
case  the  tumor  should  be  regarded  as  a  chondroma  undergoing  degenera- 
tion ;  in  the  latter  case  it  is  a  true  myxo-chondroma. 

Fig.  63  shows  a  section  of  an  osteoid  chondroma  of  the  lung,  taken 
from  a  metastatic  growth,  and  owing  its  susceptibility  of  metastasis  to 
admixture  with  sarcoma.  The  tissue  is  composed  chiefly  of  hyaline 
cartilage  arranged  in  a  way  simulating  the  structure  of  cancellated  bone. 
Spots  will  be  noticed  in  which  the  nuclei  of  the  cells  are  so  close  together 
that  there  can  hardly  be  any  intercellular  substance  between  the  cells  in 
which  they  lie.  This  may  be  taken  as  indicative  of  the  sarcomatous 
character  of  the  tissue  at  those  places. 

5.  Osteoma. — Bone  may  appear  in  tumors,  in  either  compact  form 
(osteoma  durum)  or  in  cancellated  form  (osteoma  spongiosum).  It 
usually  springs  from  pre-existent  bone,  but  may  take  its  origin  from 
some  other  variety  of  connective  tissue.  New-formed  bone  the  result 
of  inflammation  (e.  g.  productive  periostitis)  should  not  be  regarded  as  a 
tumor. 

A  pure  osteoma  is  benign,  but  the  bone  in  a  neoplasm  is  not  rarely 
associated  with  sarcoma  (osteo-sarcoma),  in  which  case  the  composite 
tumor  possesses  malignant  qualities.  Bone  also  sometimes  occurs  as  a 
subordinate  constituent  in  other  composite  tumors  of  connective-tissue 
origin. 

The  microscopic  structure  of  the  osseous  tissue  usually  departs  some- 
what from  the  normal  type.  The  arrangement  and  relative  abundance 
of  the  tissue-elements  or  the  character  of  the  calcification  may  be 
atypical. 

Fig.  64  shows  an  osteoma  of  the  dura  mater.  The  bone  is  of  the 
compact  variety,  portions  of  four  Haversian  systems  being  included  in 
the  section.  The  thickness  of  the  section  rendered  it  difficult  of  photo- 
graphic reproduction. 
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In  Fig.  65  is  shown  an  osteosarcoma  of  the  jaw.  The  tumor  was 
composed  chiefly  of  spindle-celled  sarcoma,  in  which  there  were  plates 
of  osseous  tissue  similar  to  those  found  in  cancellous  bone.     The  section 


Fig.  64. 


Fig 


Osteoma  of  the  dura  mater  (X  50). 


shows  one  such  plate.  Dark  bands  at  the  edges  of  the  plate  of  bone  are 
composed  of  cells  closely  packed  together,  to  the  activities  of  which  the 
bone  owes  its  origin. 

6.  Neuroglioma} — This  variety  of  tumor  occurs  in  the  central  ner- 
vous system,  and  has  for  its  prototype  the  normal  neuroglia  of  the  brain 
and  the  spinal  cord.  It  is  composed  of  cells  the  protoplasmic  bodies 
of  which  are  only  a  little  larger  than  the  nuclei  they  contain.  These 
cells  possess  delicate  processes  which  frequently  branch,  and  which  by 
their  interlacing  form  a  meshwork.  Neurogliomata  vary  considerably 
in  the  compactness  of  structure  which  they  present.  They  are  not 
malignant,  but  may  enter  into  the  formation  of  composite  tumor  (neur- 
oglio-sarcoma)  in  cases  where  the  connective  tissue  surrounding  the 
blood-vessels  takes  on  a  sarcomatous  proliferation. 

7.  Sarcoma. — In  the  preceding  short  descriptions  of  the  tumors 
springing  from  tissues  included  in  the  group  of  connective  tissues  con- 
stant mention  has  been  made  of  composite  tumors  in  which  sarcoma  was 
a  constituent.  A  tumor  may  consist  only  of  sarcoma — i.  e.  of  embryonic 
connective  tissue,  by  the  elaboration  of  a  pronounced  and  well-defined 
intercellular  substance,  which  does  not  display  any  marked  tendency  to 
develop  into  any  completely  diiferentiated  variety  of  connective  tissue. 
These  are  the  pure  sarcomata.  In  other  cases  the  sarcomatous  tissue 
may  show  distinct  evidences  of  a  tendency  to  the  development  of  tissues 
higher  in  order,  and  dilFerent  tumors  may  show  this  to  such  an  extent 
that  it  becomes  difficult  to  determine  whether  they  should  be  classed 
with  the  sarcomata  or  with  highly  cellular  forms  of  benign  growths. 
This  tendency  to  differentiation  is  betrayed  by  the  presence  of  intercel- 

^  The  neuroglia  is  of  epiblastic  origin,  and  does  not,  therefore,  belong  to  the  group 
of  connective  tissues.  The  neurogliomata  are  considered  in  this  place  because  they  are 
unlike  the  other  neoplasms  which  spring  from  epiblastic  tissues,  and  are  apparently  fre- 
quently associated  with  new-growths  springing  from  the  true  connective  tissues  of  the 
central  nervous  system — e.  g.  gliosarcoma. 


TUMORS  ARISING  FROM  THE  CONNECTIVE  TISSUES. 


129 


lular  substances,  and  as  these  increase  in  amount  and  in  compactness  the 
chances  of  metastasis  diminish  and  the  tumor  assumes  a  more  benign 
character.  The  abundance,  universality,  and  compactness  of  the  inter- 
cellular substance  may  be  therefore  accepted  as  criteria  by  which  to  esti- 
mate the  malignancy  of  a  given  sarcoma. 

Those  sarcomata  which  show  distinct  tendency  to  produce  fibrous 
intercellular  substances  are  called  fibro-sarcomata ;  those  in  which  the 
tendency  is  toward  the  formation  of  a  mucoid  intercellular  substance  are 
designated  as  myxo-sarcomata  (Fig.  61).  Other  tendencies  lead  to  the 
formation  of  osteosarcomata  (Fig.  65),  chondro-sarcomata,  etc. 

The  pure  sarcomata  differ  in  the  shape  and  size  of  their  component 
cells. 

A.  Small  Round-celled  Sarcoma. — This  is  the  least  differentiated  of 
the  sarcomata ;  i.  e.  the  cells  show  the  least  tendency  to  the  production 
of  a  tissue  of  higher  type  either  by  changes  in  the  cells  themselves  or  by 
the  production  of  a  well-developed  intercellular  substance.  The  tissue 
consists  of  a  mass  of  closely-aggregated  round  cells  of  small  size,  pro- 
vided with  vesicular  nuclei,  around  which  is  a  small  amount  of  proto- 
plasm. Between  the  cells  is  a  very  slight  amount  of  intercellular  sub- 
stance in  which  delicate  fibres  may  sometimes  be  detected.  The  tissue 
is  vascularized  by  very  thin-walled  blood-vessels  supported  in  some 
instances  by  a  little  fibrous  tissue,  but  often  appearing  like  gigantic 
capillaries,  without  other  support  than  the  surrounding  tissue  of  the 
neoplasm  itself.  This  fact  may  serve  as  an  explanation  of  the  frequent 
hemorrhages  which  occur  in  these  tumors,  and  probably  also  of  meta- 
stases that  occur  through  the  medium  of  the  blood-current.  In  other 
cases  the  metastasis  takes  place  because  of  an  infiltration  by  the  new 
growth  of  larger  vessels  lying  near  the  site  of  the  neoplasm. 

Fig.  QQ  shows  a  small  round-celled  sarcoma  of  the  neck  from  a  man 
twenty-two  years  of  age.     Three  months  before  the  operation  at  which 
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Fig.  67. 


Small  round-celled  sarcoma  of  the  neck 
(X50). 


Small  round-celled  sarcoma.    Same  case  as 
Fig.  66  (X  250). 


this  growth  was  removed  the  patient  had  an  "  abscess  "  under  the  jaw, 
which  was  lanced.  The  wound  healed,  but  a  lump  was  noticed  at  that 
time  on  the  tongue.     One  month  later  this  was  removed.     About  five 
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weeks  later  a  nodule  appeared  on  the  side  of  the  neck  which  grew  in 
three  weeks  to  the  size  of  a  hen's  egg.  This  was  then  removed,  and  is 
the  growth  from  which  this  section  was  taken.  The  photograph  is  from 
a  portion  of  a  section  containing  a  large  blood-vessel,  the  walls  of  which 
are  of  extreme  thinness.  The  numerous  cracks  in  the  specimen  illus- 
trate the  fact  that  there  is  very  little  intercellular  substance  to  hold  the 
cells  of  the  growth  together.  The  history  of  the  case  emphasizes  the 
malignancy  of  this  form  of  tumor. 

In  Fig.  67  is  shown  a  small  round-celled  sarcoma  from  same  case  as 
Fig.  QQ.  The  general  character  of  the  cells,  the  inconspicuous  amount 
of  the  intercellular  substance,  the  consequent  looseness  of  structure,  and 
the  delicacy  of  the  nutrient  blood-vessels  are  illustrated  by  this  photo- 
graph. Owing  to  the  friability  of  the  tissues,  these  sections  were  difficult 
of  preparation  and  unsatisfactory  for  photographic  reproduction. 

In  Fig.  68  is  shown  a  specimen  of  a  round-celled  sarcoma  from  the 
pelvis  of  a  woman  aged  thirty,  selected  to  illustrate  the  process  of  infil- 
tration of  the  surrounding  tissues  by  the  sarcoma.  The  cells  of  the  sar- 
coma, which  are  rather  larger  than  those  composing  the  preceding  tumor, 
are  shown  lying  between  the  fibrous  bundles  of  the  connective  tissue 
situated  at  the  periphery  of  the  growth.  As  these  cells  proliferate  the 
fibrous  tissue  lying  between  them  is  gradually  absorbed.  This  section 
is  suggestive  of  the  mode  in  which  metastasis  through  the  lymphatic 
channels  may  be  brought  about. 

B.  Lymphosarcoma  is  a  variety  of  sarcoma  closely  resembling  the 
small  round-celled  sarcoma  in  the  character  of  its  chief  component  cells. 

Fig.  69. 
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Eound-celled  sarcoma  of  pelvis  (X  250).  Large  round-celled  sarcoma  of  the  tongue 

(X250). 

These  lie  in  a  delicate  reticulum  which  is  made  up  of  processes  proceed- 
ing from  some  of  the  cells  and  branching  throughout  the  mass  of  the 
tumor.  In  this  respect  these  growths  resemble  the  structure  of  the 
neuroglio-sarcomata. 

C.  Large  Bound-celled  Sarcoma. — In  this  variety  of  sarcoma  the 
cells  possess  a  considerable  protoplasmic  body,  including  from  one  to 
four  vesicular  nuclei.  There  is  a  more  pronounced  fibrous  intercellular 
substance  (stroma)  than  in  the  small  round-celled  sarcoma,  and  this 
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sometimes  runs  in  strands  through  the  tissue,  giving  it  an  alveolar  ap- 
pearance. 

Fig.  69  shows  a  large  round-celled  sarcoma  of  the  tongue  from  a  man 
aged  sixty-one.  About  eight  months  before  the  operation  at  which  the 
growth  was  removed  the  patient  bit  his  tongue  on  the  side,  causing  a 
blister  at  the  point  where  the  growth  subsequently  appeared.  This  sore 
spot  came  in  constant  contact  with  carious  teeth,  ancl  after  three  months 
began  to  grow  hard,  and  from  that  time  continuously  increased  in  size. 
The  growth  was  nearly  spherical  when  removed  and  measured  three- 
quarters  of  an  inch  in  diameter. 

The  cells  of  this  growth  are  larger  than  in  the  case  of  small  round- 
celled  sarcoma,  and  possess  a  distinct  protoplasm  in  which  from  one  to 
four  nuclei  are  situated.  There  is  very  little  intercellular  substance,  but 
a  fine  network  of  vascular  fibrous  tissue  runs  through  the  growth,  giving 
the  sections  an  alveolar  appearance. 

D.  Spindle-celled  Sarcoma. — In  this  variety  of  sarcoma  the  cells  are 
spindle-shaped.  They  vary  in  size  in  different  tumors.  They  are  usu- 
ally arranged  in  bundles  in  which  the  cells  lie  parallel  to  each  other. 
These  bundles  interlace  in  various  directions,  frequently  following  the 
course  of  a  blood-vessel  which  they  envelop.  The  amount  of  intercellu- 
lar substance,  which  is  fibrous,  varies  greatly  in  different  tumors  or  in 
different  parts  of  the  same  tumor,  and  may  be  so  abundant  as  to  give  the 
growth  a  fibrous  character  (fibro-sarcoma). 

Spindle-celled  sarcomata  are  less  liable  to  produce  metastases  than  the 
round-celled  sarcomata. 

Fig.  70  is  a  spindle-celled  sarcoma  from  the  pelvis  of  a  woman  aged 
forty-nine.     It  was  first  noticed  three  months  before  its  removal.     The 

Fig.  70.  Fig  71 
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Spindle-shelled  sarcoma  of  the  pelvis  (X  50).  Fibro-sarcdina  of  >. ,ft  palate  (X  250). 

section  reveals  a  highly  cellular  structure  in  which  the  nuclei  are  elon- 
gated and  arranged  with  their  long  axes  parallel.  In  some  parts  of  the 
section  they  appear  round  because  seen  in  cross-section.  Three  blood- 
vessels are  imperfectly  shown. 

Fig.  71  shows  a  fibro-sarcoma  of  the  soft  palate  from  a  woman  twentv- 
three  years  of  age.     It  was  first  noticed  about  seven  mouths  before  its 
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removal.  The  section  shows  nuclei  much  like  those  in  Fig.  67,  but 
separated  by  considerable  intervals  which  are  occupied  by  a  rather  dense 
fibrous  intercellular  substance.  One  blood-vessel  is  included  in  the  figure. 
The  chances  of  metastasis  from  such  a  growth  is  slight. 

Fig.  72  (fibro-sarcoma)  is  a  portion  of  the  same  section  depicted  in 
Fig.  71,  more  highly  magnified.     Near  the  centre  of  the  field  is  a  cell 

Fig.  72.  Fig.  73. 


Fibro-sarcoma  (X  260).  Mixed-celled  sarcoma  of  the  neck  (X  250). 

the  nucleus  (o)  of  which  has  just  divided.  This  is  a  proof  of  the  fact 
that  the  cells  of  this  tumor  are  still  proliferating.  The  cells  are  shown 
to  be  spindle-shaped,  and  if  there  were  but  little  intercullar  substance, 
the  cells  being  closely  aggregated,  the  tumor  would  be  a  typical  spindle- 
celled  sarcoma. 

E.  Mxed-ceUed  Sarcoma. — These  sarcomata  are  distinguished  by  the 
polymorphous  character  of  the  cells  composing  them. 

Fig.  74.  Fig.  75. 
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Mixed-celled  sarcoma  from  a  metastatic  growth  Giant-celled  sarcoma  of  the  alveolar  pro- 

in  the  inguinal  region  (X  250).  cess  of  the  jaw  (X  50). 

In  Fig.  73  is  shown  a  mixed-celled  sarcoma  of  the  neck  from  a  man  aged 
thirty-nine.   About  fourteen  months  before  the  operation  a  mole  at  the  site 
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of  the  tumor  began  to  enlarge.  It  was  painted  with  iodine,  but  continued 
to  grow  until  it  became  a  nodule  about  two  inches  in  diameter.  It  was 
then  removed.  The  section  contains  a  rather  large  blood-vessel  with 
thin  walls  in  very  close  relation  to  the  cells  of  the  tumor.  In  four  places 
the  section  contains  ragged  nuclei  which  are  in  the  act  of  dividing  (a). 
Some  of  the  cells  are  round,  others  spindle-shaped. 

In  Fig.  74  is  shown  a  mixed-celled  sarcoma  from  a  metastatic  growth 
in  the  inguinal  region  in  a  woman  of  fifty.  The  cells  are  large  and 
polymorphic,  and  their  protoplasm  is  the  seat  of  degenerative  changes 
which  give  it  a  coarsely  granular  appearance. 

F.  Giant-celled  sarcoma  is  a  variety  of  sarcoma  in  which  some  of  the 
cells  are  of  unusual  size  and  contain  numerous  vesicular  nuclei.  They 
usually  spring  from  bone. 

Figs.  75  and  76  illustrate  a  giant-celled  sarcoma  of  the  alveolar  process 
of  the  jaw  from  a  man  forty-one  years  of  age.    The  tumor  had  existed  two 


Giant-celled  sarcoma  of  the  jaw. 


Melanotic  large  round-celled  sarcoma  of  the 
neck  (X  250). 


years  and  a  half.  This  section  includes  part  of  the  epithelial  covering 
of  the  gum,  beneath  which  is  the  normal  subepithelial  fibrous  tissue,  con- 
densed by  the  pressure  resulting  from  the  growth  of  the  underlying 
neoplasm.  The  tissue  of  the  tumor  merges  into  this  "  capsule,"  and  con- 
sists of  cells  of  various  shapes  separated  by  only  a  small  amount  of  inter- 
cellular substance.  The  large  multinucleated  giant  cells  are  scattered 
through  this  tissue. 

G.  Melanotic  sarcomata  have  the  peculiarity  that  their  cells  contain 
fine  granules  of  brown  pigment.  The  cells  may  be  round,  spindle-shaped, 
or  polymorphic. 

Fig.  77  is  from  a  section  of  melanotic  large  round-celled  sarcoma  of 
the  neck  proceeding  from  a  pigmented  mole.  The  presence  of  the  pig- 
ment in  the  cells  of  this  growth  rendered  it  very  difficult  to  obtain  a 
distinct  photograph. 

H.  Angeio-sarcoma. — Sarcomata  appear  in  some  instances  to  arise 
through  a  proliferation  of  the  cells  of  the  walls  of  the  blood-vessels 
(angeio-sarcoma  or  hsematangeio-sarcoma).  In  other  instances  the  endo- 
thelial cells  of  the  lymphatic  vessels  appear  to  proliferate,  with  the  pro- 
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duction  of  a  species  of  sarcoma  which  has  received  the  name  endotheli- 
oma.   In  some  of  these  tissues  the  lumina  of  the  vessels  may  be  preserved. 

In  others  they  become  obliterated,  and 
^^"  '  the  probable  origin  of  the  growth  can 

then  only  be  inferred.     Occasionally 
still  further  complications  are  intro- 
duced by  the  occurrence  of  degener- 
ations or  of  infiltrations,  which  make 
it   extremely    difficult   to   determine 
,     the  exact  nature  of  the  cells  taking 
part  in  the  production  of  the  growth. 
The    so-called    "  cylindromata "    are 
Js      examples  of  these  occurrences. 
/  Fig.    78   shows   an    endothelioma 

of  the  dura  mater.     The  growth  is 
composed  of  cells  probably  springing 
from   the   endothelium  of  the  dura 
Endothelioma  oTtL'eto'a  mater  (X  50).         P^^tcr,  closely  aggregated  and  show- 
ing a  tendency  to  arrange  themselves 
in  nest-like  groups  somewhat  resembling  the  "  pearl  bodies"  of  epithe- 
lioma. 

Psammona  is  the  term  which  has  been  given  to  tumors  of  sarcoma- 
tous, fibrous,  or  myxomatous  nature,  in  which  foci  of  calcification  are 
present,  giving  rise  to  calcareous  granules  resembling  sand.  They  should 
not  properly  be  regarded  as  a  distinct  species  of  tumor,  their  essential 
nature  depending  upon  the  character  of  the  tissues  composing  them,  irre- 
spective of  the  calcareous  deposits. 

n.  Tumors  containing  Muscular  Tissue. 

The  muscular  tissue  entering  into  the  formation  of  a  tumor  may  be 
either  of  the  smooth  variety  (leio-myoma)  or  of  the  striated  variety 
(rhabdo-myoma). 

A.  Leio-myoma  springs  from  the  smooth  muscular  tissue  of  the  part 
of  the  body  in  which  the  tumor  develops — e.  g.  the  uterus,  the  media  of 
the  blood-vessels,  the  muscular  coat  of  the  intestines.  It  is  associated 
with  some  fibrous  tissue,  most  abundant  around  the  blood-vessels,  which 
vascularize  the  tumor.  Very  frequently  the  fibrous  tissue  is  so  abun- 
dant as  to  form  a  considerable  constituent  of  the  neoplasm  (fibro-myoma). 
The  muscle-fibres  are  arranged  in  bundles  variously  interlacing  with 
each  other.  The  nuclei  of  the  muscular  fibres  are  rod-shaped,  and  this 
characteristic,  together  with  their  regular  distribution  and  general  paral- 
lel arrangement,  distinguishes  this  tissue  from  fibrous  tissue,  which  in 
other  respects  it  so  strongly  resembles. 

Fig.  79  shows  a  section  of  a  myoma  of  the  uterus.  The  long  nuclei 
of  the  smooth  muscle-fibres  lie  for  the  most  part  with  their  axes  in  the 
plane  of  the  section,  but  in  places  they  are  seen  in  cross-section,  where 
their  axes  are  perpendicular  to  the  plane  of  section,  and  they  then  appear 
as  small  dots.  In  one  place  there  is  a  blood-vessel  in  cross-section, 
around  which  there  is  considerable  fibrous  tissue. 

B.  Rliahdo-myomata  are  rare.    The  striated  muscle-fibres  are  usually 
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not  well  developed,  the  striations  being  obscure.  They  are  most  fre- 
quently found  associated  with  other  neoplastic  tissues  in  composite  con- 
genital tumors,  notably  in  those  of  the  kidney,  where  the  presence  of 


Fig.  79. 


Fig.  80. 
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Myoma  of  the  uterus  (X  50). 


Rhabdomyo-sarcoma  of  the  kidney  (X  250). 


undiiferentiated  cells  of  embryonic  nature  give  the  tumor  a  sarcomatous 
character  (rhabdomyo-sarcoma). 

Fig.  80  shows  a  rabdomyo-sarcoma  of  the  kidney  from  a  child.  It 
was  a  congenital  tumor,  weighing  about  two  pounds.  The  structure  of 
the  tumor  differed  somewhat  in  diiferent  portions.  The  section  repre- 
sented in  the  photograph  is  from  a  portion  in  which  the  striated  muscle- 
fibres  preponderated.  They  are  shown  lying  in  a  tissue  of  rather  cel- 
lular fibrous  character. 


m.  Tumors  containing-  Nervous  Tissue-elements. 


Fig.  81. 


Neuroma,  in  the  strict  sense  of  the  term,  is  a  very  rare  tumor.  Prob- 
ably the  only  examples  are  found  in 
cirsoid  neuromata,  which  are  occa- 
sionally found  in  the  head,  body,  or 
extremities  associated  with  other  le- 
sions. Even  in  these  cases  the 
growths  are  not  composed  entirely 
of  nervous  elements.  Their  bulk  is 
made  up  chiefly  of  fibrous  tissue. 
In  the  "neuromata"  which  develop 
in  the  stumps  left  after  amputation 
the  increase  of  nerve-fibres  is  the  re- 
sult of  an  eifort  at  regeneration  on 
the  part  of  the  severed  nerves.  The 
painful  neuromata  which  occur  in 
the  course  of  a  nerve  or  at  its  termi- 
nation are  really  fibromata  of  the 
nerves. 

Fig.  81  represents  a  section  through  a  neuroma  following  amputation, 
and  shows  a  number  of  interlacing  bundles  composed  of  nerve-fibres, 


Xcuroina  (,<  i;;0). 
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with  a  large  admixture  of  fibrous  tissue.  The  photograph  is  expected  to 
give  an  idea  only  of  the  general  arrangement  of  the  structures.  Special 
modes  of  preparation  are  required  to  reveal  the  presence  of  nerve-fibres 
with  any  certainty. 

IV.  Tumors  arising  from  Epithelial  Tissues. 

Those  epithelial  hyperplasias  which  are  the  result  of  an  increased 
demand  upon  the  functional  activities  of  the  epithelium  are  not  to  be 
classed  with  tumors.  For  example,  callus  of  the  epidermis  is  not  a 
tumor.  The  epidermal  horns  that  are  of  occasional  occurrence  might 
perhaps  be  considered  as  tumors  consisting  essentially  of  epithelium, 
but  are  usually  classed  as  hypertrophies. 

In  the  vast  majority  of  epithelial  tumors  the  growth  is  not  exclu- 
sively epithelial.  A  new-formation  of  fibrous  tissue  accompanies  that 
of  the  epithelium,  so  that  the  tumor  may  be  regarded  as  the  neoplastic 
formation  of  an  imperfect  organ  rather  than  of  a  simple  tissue.  This  is 
certainly  true  of  the  adenomata  and  carcinomata,  though  it  is  less  evi- 
dent in  the  cutaneous  epitheliomata. 

Epithelial  neoplasmata  become  malignant  when  the  proliferating  epi- 
thelium is  no  longer  adequately  confined  by  the  fibrous  tissue  which 
surrounds  it,  but  makes  its  way  into  the  interstices  of  the  environing 
structures.  Metastases  are  then  likely  to  result  from  this  infiltration, 
either  by  way  of  the  lymphatic  channels  or,  rarely,  through  the  blood- 
vessels. The  epithelial  cells  that  are  thus  carried  to  more  or  less  remote 
parts  of  the  body  retain  much  of  their  original  character :  they  and  their 
descendants  tend  to  acquire  tlie  form  that  they  would  have  assumed  had 
they  remained  at  the  original  site,  and  they  tend  to  undergo  those  degen- 
erative changes  that  are  common  in  the  organ  from  which  they  sprang. 

The  connective  tissue  which  proliferates  to  form  the  stroma  of  an 
epithelial  tumor  is  usually  fibrous,  resembling  the  interstitial  tissues  of 
the  glandular  organs.  But  it  may  in  some  portions  of  the  growth  as- 
sume some  other  form  of  connective  tissue,  as,  for  example,  mucous  tissue 
or  sarcoma. 

A.  Adenoma. — This  epithelial  neoplasm  is  a  somewhat  imperfect  new- 
formation  of  glandular  structures.  It  may  have  a  tubular  or  an  alveo- 
lar structure,  each  tubule  or  alveolus  being  lined  by  a  layer  of  epithelial 
cells  surrounding  a  distinct  lumen  and  resting  upon  the  stroma,  which 
is  the  equivalent  of  the  interstitial  tissue  in  a  normal  gland.  The 
stroma  consists  usually  of  a  more  or  less  well-developed  fibrous  tissue. 

Not  infrequently  the  alveoli  become  dilated  (cystic  adenoma),  and 
in  such  cases  the  stroma  occasionally  develops  villous  or  papillary  masses 
which  project  into  the  cystic  alveoli.     (See  Inoma,  p.  124). 

Tumors  are  common  in  which  the  characters  of  an  adenoma  are  asso- 
ciated or  blended  with  those  of  carcinoma.  These  are  designated  as 
adeno-carcinomata. 

The  section  of  adeno-carcinoma  of  pancreas  shown  in  Fig.  82  repre- 
sents an  imperfect  glandular  structure.  In  some  of  the  acini  there  is  a 
distinct  though  irregular  lumen  bounded  by  columnar  epithelial  cells. 
The  gro^\i:h  shows  its  atypical  character  in  the  general  arrangement  of 
the  acini  and  their  lack  of  uniformity. 
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B.  Carcinoma. — Carcinomata  depart  in  structure  from  the  type  of  a 
normal  gland  in  still  greater  degree  than  do  the  adenomata  or  adeno- 
carcinomata.    They  consist  of  alveoli 

surrounded    by   a    connective-tissue  Fig.  82. 

stroma,  but  these  alveoli  present  no  ..-^vrmm^^^-^ 

lumen.  They  are  filled  with  epi- 
thelial cells.     The   stroma   in  some  , 

cases  appears  to  be  merely  the  con-         /•  "^ 

nective  tissue  normally  present  at 
the  site  of  the  growth,  the  interstices 

of    which   have    become   dilated   to       ;  j 

form  the  alveoli  of  the  tumor.     In       I    '  '  ' 

other   cases   the   stroma   is   also   of        ^        "  / 

new-formation.    The  alveoli  commu-         \  / 

nicate  with  each  other.  The  tumor 
may  therefore  be  likened  to  a  sponge 
of  connective  tissue,  the   spaces  of  ^ 

which  are  filled  with    epithelial  cells.  Adeno-carcinoma  of  pancreas  (X  50). 

The  essential  element  of  the  grow- 
ing tumor  is  proliferating  epithelium  no  longer  definitely  held  in  fixed 
position  by  confining  connective  tissue.  In  some  instances  this  epithe- 
lium subsequently  suffers  atrophy,  and  then  the  connective  tissue  of  the 
stroma,  which  seems  to  have  developed  as  the  result  of  a  slow  productive 
inflammatory  process,  contracts,  so  that  in  the  place  of  a  tumor  there  is  a 
diminution  in  the  size  of  the  affected  parts  ("atrophic  carcinoma"). 
This  does  not  signify  that  the  growth  has  become  innocuous.  The 
atrophy  is  confined  to  a  part  of  the  tumor,  while  other  parts  continue 
their  development. 

Carcinomata  vary  in  appearance,  consistency,  and  rapidity  of  growth 
according  to  the  relative  abundance  of  their  epithelial  and  connective- 
tissue  constituents,  according  to  the  character  of  the  epithelium,  and 
according  to  the  degenerative  processes  which  their  tissues  may  have 
suffered. 

1.  Epithelioma  or  cancroid  is  the  term  applied  to  those  carcinomata 
which  spring  from  stratified  epithelium — e.  g.  from  the  epidermis,  the 
tongue,  the  cervix  uteri.  The  epithelium  invades  the  underlying  tissues, 
starting  in  the  form  of  tongues  or  columns  of  epithelium  which,  after 
reaching  the  deeper  underlying  tissues,  penetrate  and  ramify  in  their 
interstices,  so  that  in  sections  they  appear  as  masses  of  epithelial  cells 
occupying  alveoli  bounded  by  fibrous  tissue.  In  these  masses  of  mis- 
placed epithelium  it  is  usual  to  find  peculiar  bodies,  somewhat  resem- 
bling pearls  to  the  unaided  eye,  and  composed  of  imbricated  scales  of 
flattened  keratoid  epithelial  cells. 

Fig.  83  is  from  a  section  of  epithelioma  of  the  lip  from  a  man  thirty- 
five  years  of  age.  Eleven  months  before  its  removal  the  patient  noticed 
a  crack  in  his  lip,  which  never  healed.  At  first  it  was  painless,  but  later 
became  hard,  nodular,  and  painful.  The  section  includes  portions  of 
four  epithelial  columns  proceeding  from  the  epidermis  and  invading  the 
corium,  two  of  which  contain  epithelial  "  pearls."  The  connective  tissue 
surrounding  these  columns  has  been  softened  by  an  acute  inflammation, 
the  result  of  ulceration  and  subsequent  infection.     This  inflammation  is 
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revealed  by  an  extensive  round-celled  infiltration,  and  the  softening  by 
the  fact  that  portions  of  tissue  have  fallen  out  of  the  section. 


Fig.  83. 


Fig.  84. 


Epithelioma  of  the  lip  (X  50). 


Same  section  as  Fig.  83  (X  260). 


Fig.  84  is  a  more  highly  magnified  portion  of  the  same  section.  One 
large  and  two  smaller  pearl  bodies  are  represented  lying  among  flattened 
epithelial  cells.  These  pearl  bodies  are  the  result  of  the  retention,  on 
the  part  of  the  epithelium  even  in  this  abnormal  position,  of  its  function 
of  producing  horny  epithelium.  The  fibrous  tissue  around  the  epithe- 
lium has  been  greatly  softened  by  the  inflammation  and  is  the  seat  of  an. 
abundant  round-celled  infiltration. 

2.  The  term  carcinoma  in  a  more  restricted  sense  is  applied  to  the 
carcinomata  which  have  their  origin  in  the  proliferation  of  the  epithelium 
of  glands.  Although  they  all  agree,  essentially,  in  structure,  they  differ 
in  certain  details  which  give  them  different  physical  qualities,  in  accord- 
ance with  which  they  are  usually  divided  into  the  following  groups  : 


Fig.  85. 
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Medullary  ofireiiionia  of  the  breast  (X  50). 
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Carcinoma  simplex  of  the  breast  (X  50). 


a.  Medullary  Carcinoma. — In  this  variety  the  stroma  is  present  in 
very  small  amount,  the  chief  constituent  of  the  tumor  being  epithelium. 


TUMORS  ARISING  FROM  EPITHELIAL  TISSUES.  139 

It  is  therefore  of  soft  consistencej  a  quality  which  is  frequently  aug- 
mented by  degenerative  changes  in  the  cells  of  the  epithelium. 

In  the  section  of  medullary  carcinoma  shown  in  Fig.  85  the  stroma 
is  so  small  in  amount  as  to  appear  almost  insignificant.  It  forms  a  deli- 
cate network  of  vascular  fibrous  tissue  the  meshes  of  which  are  filled 
with  epithelium.  The  tumor  was  from  the  breast,  and  its  growth  was 
very  rapid,  with  metastases  in  the  lymph-glands,  the  liver,  and  the  lungs. 

6.  Carcinoma  Simplex. — In  this  variety  the  stroma  and  epithelium 
enter  in  about  equal  proportions  into  the  formation  of  the  growth.  Fig. 
86  represents  a  section  from  a  simple  carcinoma  of  the  breast.  The  stroma, 
consisting  of  rather  dense  fibrous  tissue,  is  much  more  prominent  in  this 
section  than  in  the  last.     The  character  of  the  epithelium  is  the  same. 

c.  Scirrhous  Carcinoma. — This  form  of  carcinoma  owes  its  hardness 
to  the  abundant,  dense  fibrous  tissue  which  makes  up  its  chief  bulk. 
The  alveoli  are  small,  sparsely  distributed  through  the  stroma,  and,  in 
the  hardest  varieties,  contain  only  a  few  cells.  "  Atrophic  carcinomata  " 
belong  to  this  division. 

In  Fig.  87  is  shown  a  scirrhous  carcinoma  of  the  breast  from  a 
woman  about  fifty  years  of  age.  The  section  is  chiefly  composed  of 
a  very  dense  fibrous  tissue,  but  the  few  small  alveoli  containing  epithe- 
lial cells  reveal  its  true  carcinomatous  character.  The  alveoli  have  no 
distinct  encircling  membrana  propria,  as  would  be  the  case  were  the 
growth  a  diffuse  inoma  of  the  breast. 

Fig.  87.  Fig.  88. 


Scirrhous  carcinoma  of  the  breast  (X  50).  Carcinoma  of  the  breast  (X  50). 


The  foregoing  three  varieties  of  carcinoma  are  not  separated  by 
sharply  definable  distinctions.  Intermediate  forms  of  carcinoma  are 
frequently  met  with,  and  it  is  not  very  unusual  to  find  different  portions 
of  the  same  cancer  differing  greatly  in  the  relative  abundance  of  epithe- 
lium and  fibrous  tissue.  But  the  grouping  given  above  has  more  than  a 
superficial  value,  since  those  carcinomata  which  are  richest  in  epithelium 
are  those  of  most  rapid  growth  and  most  prone  to  suffer  degenerative 

changes.  ^        •      i       •      u 

Fig.  88  is  from  a  section  of  carcinoma  intermediate  in  density  be- 
tween carcinoma  simplex  and  scirrhous  carcinoma. 
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d.   Colloid  Carcinoma. — This  owes  its  gelatinous  appearance  to  a  mu- 
coid degeneration  of  the  epithelium  contained  in  the  alveoli  of  the  car- 
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Colloid  carcinoma  of  the  lung  (X  50). 

cinoma.  It  takes  its  origin  from  epithelium  which  in  its  normal  situations 
undergoes  this  change,  and  this  functional  peculiarity  is  transmitted  to 
those  cells  which  enter  into  the  formation  of  the  neoplasm. 

In  Fig.  89  is  shown  a  metastatic  colloid  carcinoma  of  the  lung.  The 
alveolar  walls  of  the  pulmonary  tissue  here  constitute  the  stroma  of  the 
neoplasm,  upon  which  the  columnar  cells  of  the  carcinoma  have  arranged 
themselves.  The  alveoli  are  filled  with  the  transparent  gelatinous  sub- 
stance produced  by  the  epithelial  cells. 

Fig.  90,  from  the  same  section,  makes  this  relationship  between  the 
alveolar  wall  and  the  epithelium  more  evident. 


Fig.  90. 


Fig   ^11 


Same  section  as  Fig.  89  (X  250). 


Carcinoma  of  the  bladder  (X  50). 


The  colloid  carcinoma  furnishes  only  one  example  of  the  various 
degenerative  changes  which  the  epithelium  of  these  growths  may 
suffer;    other  examples  are  illustrated  in  the  following  figures. 

In  Fig.  91  is  represented  a  carcinoma  of  the  bladder,  with  fatty  degen- 
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eration  and  disintegration  of  the  epithelium  lying  in  the  centre  of  the 
alveoli.  This  figure  also  illustrates  the  intercommunication  of  neigh- 
boring alveoli. 

In  Figs.  92  and  93  are  shown  sections  of  a  carcinoma  with  hyaline 
degeneration  of  the  epithelium  (carcinoma  cylindromatosum)  from  the 
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Fig.  94. 


Carcinoma  with  hyaline  degeneration  of  the  epithelium  (X  50  and  250,  respectively). 

scalp  of  a  man  aged  seventy.     It  had  grown  for  two  years,  and  was 
about  three-quarters  of  an  inch  in  diameter. 

Fig.  94  is  an  illustration  of  the  manner  in  which  carcinoma  infiltrates 
the   neighboring   tissues.     It  repre- 
sents the  adipose  tissue  surrounding 
a  breast  which  was  the  site  of  a  can- 
cer.    Epithelial  cells  from  the  latter 
have  made  their  way  between  the  fat- 
cells.      Below  and  to  the  left  is  a 
group  of   epithelial  cells  which  has      , 
apparently  excited  an  inflammatory 
reaction  which  will  result  in  the  de- 
velopment of  a  fibrous  stroma.     A 
little   to   the  left  of   the  centre  are      \; 
three  epithelial  cells  («)  with  dark 
irregular  nuclei  in  the  act  of  divid- 


Carcinoma  invading  fat  (X  250). 


In  the  foregoing  sketch  no  attempt 
has  been  made  to  describe  all  the 
neoplasmata  :  only  a  brief  outline  of 
the  more  common  forms  has  been  undertaken.  For  a  thorough  treat- 
ment of  the  subject  the  reader  must  refer  to  special  works  on  pathologi- 
cal anatomy  and  to  the  technical  journals. 


HERNIA. 

By  WILLIAM  T.  BULL,  M.  D.,  and  WILLIAM  B.  COLEY,  M.  D. 


Hernia  in  General. 

The  term  "  hernia  "  is  used  to  denote  the  protrusion  of  any  viscus 
from  the  cavity  in  which,  under  normal  conditions,  it  is  contained.  In 
this  sense  it  is  applicable  to  hernia  testis,  hernia  cerebri,  hernia  of  the 
lung  (pneumatocele),  where  the  corresponding  viscera,  as  a  result  of 
traumatism  or  pathological  processes,  project  from  their  cavities.  When 
used  alone  it  is  applied  to  a  protrusion  of  one  or  more  of  the  abdominal 
viscera,  and  is  synonymous  with  the  ordinary  term  "  rupture."  "  Pro- 
lapse "  or  "  protrusion "  should  be  used  when  referring  to  the  escape 
of  viscera  complicating  wounds  of  the  abdomen. 

Hernia  occurs  through  openings  in  the  abdominal  wall,  which  openings, 
normally  patent  in  foetal  life,  have  failed  to  close  at  birth,  owing  to  some 
arrest  of  development — e.  g.  the  umbilicus  and  the  process  of  peritoneum 
forming  the  tunica  vaginalis  of  the  testis.  In  such  cases  the  hernia  is 
said  to  be  congenital.  The  protrusion  may  also  occur  at  points  where 
the  abdominal  wall  is  naturally  weaker  than  elsewhere — viz.  in  the 
femoral  region,  where  large  vessels  emerge  from  the  pelvis ;  at  the 
inguinal  canal,  where  the  spermatic  cord  passes ;  at  the  umbilicus,  where 
muscular  planes  are  lacking ;  and  at  points  where  an  interval  exists 
between  muscular  fibres  protected  only  by  connective  tissue,  as  in  the 
diaphragm  and  in  the  triangle  of  Petit,  between  the  external  oblique 
and  latissimus  dorsi  muscles.  In  these  instances  the  rupture  is  said  to 
be  acquired.  Furthermore,  the  abdominal  wall  may  be  weakened  at  any 
point  by  operations  or  accidental  wounds,  and  to  a  hernia  occurring 
under  such  conditions  the  term  traumatio  is  sometimes  apj)lied.  The 
site  of  the  opening  gives  the  name  to  the  hernia,  and  we  have,  as  common 
forms,  inguinal,  femoral,  umbilical,  ventral ;  as  rare  varieties,  diaphrag- 
matic, lumbar,  obturator,  sciatic,  pudendal,  perineal,  and  rectal.  The 
last  three  are  conveniently  included  under  the  name  of  "  pelvic  hernia." 
"  Ventral  hernia  "  is  applied  to  protrusions  at  other  than  the  above  ana- 
tomical sites.  All  of  these  forms  are  spoken  of  as  external  hernia,  in 
distinction  from  internal,  in  which  the  protrusion  of  the  viscus  occurs 
through  openings  or  anomalous  pouches  in  the  folds  of  the  peritoneum. 
These  are  referred  to  elsewhere,  as  they  fall,  from  a  clinical  standpoint, 
among  the  forms  of  intestinal  obstruction. 

Mode  of  Formation  and  Dangers. — Through  one  of  these  congenital 
orifices  or  weak  spots  in  the  abdominal  wall  a  viscus  protrudes,  pushing 
before  it  the  parietal  peritoneum,  until  it  passes  beyond  the  plane  of  the 
abdominal  wall.  This  protrusion  is  covered  by  different  layers  according 
to  the  site  of  the  hernia,  but  in  all  cases  the  innermost  layer  consists  of 
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a  pouch  of  thin  parietal  peritoneum  called  the  sac.  Left  to  itself,  the 
protrusion  tends  to  become  larger  by  the  addition  of  other  viscera  forced 
out  by  the  constant  intra-abdominal  pressure.  It  constitutes  always  a 
source  of  weakness  and  inconvenience,  due  to  functional  disturbances  of 
the  viscera.  So  long  as  the  viscera  can  be  readily  returned  within  the 
abdomen  and  retained  there,  or  return  spontaneously  on  lying  down,  the 
hernia  is  said  to  be  reducible.  Hernia,  however,  is  liable  to  accidents 
and  to  pathological  changes  resulting  from  the  displacement  of  the  vis- 
cera. These  accidents  constitute  real  dangers  to  life  from  interference 
with  the  passage  of  feces,  or  with  the  circulation  of  the  parts,  and  may 
give  rise  to  irreducibility,  obstruction,  inflammation,  and  strangulation. 

Anatomy. — A  hernia  consists  of  the  sac,  the  coverings,  and  the  con- 
tents. The  hernial  oriiice,  or  point  of  exit  from  the  abdomen,  corre- 
sponds to  one  of  the  sites  already  referred  to  where  the  abdominal  wall 
is  weaker  than  elsewhere.  The  sac  is  always  a  prolongation  of  the 
parietal  peritoneum.  In  the  early  stages  of  a  hernia  the  sac  is  merely 
a  pouting  or  bulging  into  the  hernial  orifice,  with  a  narrow  end  and  a 
wide  mouth  or  base,  but  by  a  gradual  process  of  elongation  and  disten- 
tion from  pressure  of  the  contents  it  becomes  a  well-rounded  or  pyriform 
pouch.  The  narrowest  part  of  this  pouch,  corresponding  to  the  hernial 
orifice,  is  called  the  "  neck "  of  the  sac,  while  the  part  external  and 
beyond  is  called  the  "  fundus."  The  sac,  as  thus  formed,  is  said  to  be 
acquired,  while  in  protrusions  into  the  open  tunica  vaginalis  or  through 
the  patent  navel  it  is  properly  termed  preformed.  The  latter  is  also 
described  as  a  congenital  sac,  though  the  term  "  congenital  hernia "  is 
made  to  embrace  forms  in  which  the  sac  is  acquired  during  life.  It 
owes  its  existence  to  conditions  which  exist  at  birth,  but  the  hernia  itself 
forms  later  in  life  (congenital  forms  of  inguinal  hernia).  The  neck  of 
the  sac  is  naturally  constricted  by  the  pressure  of  the  parts  through 
which  it  has  passed.  In  course  of  time  it  is  thrown  into  folds  and  pre- 
sents a  wrinkled  appearance.  Adhesions  between  the  folds  and  thicken- 
ing of  the  peritoneal  membrane  may  in  old  cases  make  this  neck  rigid 
and  unyielding — a  characteristic  uniformly  given  it  by  the  older  anato- 
mists. Many  recent  dissections  in  the  performance  of  operations  for 
hernia  have  demonstrated  that  when  the  tissues  outside  the  neck  are 
divided  the  folds  disappear  and  the  membrane  becomes  smooth.  Ad- 
hesions may  form  between  the  inner  surface  of  the  sac  and  the  viscera, 
especially  when  the  latter  are  only  partly  reduced  and  pressed  upon  by 
a  truss.  The  neck,  at  first  more  or  less  elongated  according  to  the  orifice 
it  traverses,  gradually  becomes  shorter,  and  may  be  said  to  be  in  general 
but  a  few  lines  in  length.  The  fundus,  or  remainder  of  the  sac,  may  be 
reducible  at  first  from  the  loose  texture  of  the  extraperitoneal  fatty  layer, 
but  it  soon  becomes  adherent  to  its  coverings  as  a  result  of  a  mild  grade 
of  connective-tissue  inflammation.  The  shape  of  the  body  of  the  sac  is 
influenced  by  the  nature  of  its  contents  and  the  arrangement  of  tissues 
in  which  it  lies,  and  is  best  described  in  connection  with  special  hernise. 
In  general  it  is  of  an  elongated  oval  or  pyriform  shape.  This  is  modi- 
fied by  the  pressure  of  hands  outside,  throwing  it  into  "  hour-glass  "  or 
other  irregular  shapes,  by  the  existence  of  pouches  of  the  peritoneum,  and 
by  adhesions  occurring  between  its  walls.  The  membrane  preserves  its 
natural  elasticity  and  semi-transparency  for  a  long  time,  and  it  is.  excep- 
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tional  to  meet  with  sacs  where  the  peritoneum  can  truly  be  said  to  be 
greatly  thickened  and  opaque.  It  varies  in  thickness  in  different  parts, 
especially  in  umbilical  hernia.  If  the  contents  of  the  hernia  be  kept 
within  the  abdomen  and  pressure  applied  continuously  over  the  sac, 
adhesion  and  obliteration  of  the  sac  result,  and  this,  with  closure  of  the 
orifice,  is  the  process  by  which  a  cure  is  effected  by  the  wearing  of  a 
truss.  This  process  may  occur  spontaneously  in  cases  of  brief  duration 
both  in  infants  and  adults.  The  neck  alone  may  be  obliterated  and  the 
body  remain  unclosed,  and  be  the  seat  of  a  collection  of  fluid  (hydrocele 
of  a  hernial  sac).  This  has  been  observed  chiefly  in  femoral  hernia. 
Calcareous  plates  have  been  found  in  the  sacs  of  old  hernise,  and  tuber- 
cular deposits  also.^  Malignant  disease  may  be  communicated  to  it  by 
similar  deposits  in  the  contents.  Certain  hernise  are  said  to  have  "  no 
sac,"  as,  for  instance,  the  bladder,  sigmoid  flexure,  and  csecum.  This  is 
not  strictly  true  :  a  sac  exists,  but  on  account  of  the  partial  investment 
by  the  peritoneum  they  are  either  partly  or  wholly  outside  of  it.  (It  is 
well  to  remember  that  a  hernia  existing  from  birth,  and  being  irreducible, 
is  likely  to  contain  the  caecum  on  the  right  side  and  the  sigmoid  flexure 
on  the  left.)  Both  these  olfer  unfavorable  conditions  for  effecting  a 
radical  cure.  The  coverings  of  the  sac  are  the  tissues  outside  it,  which 
vary  in  thickness  and  character  according  to  the  site.  The  different 
"  layers "  much  emphasized  by  the  anatomist  are  of  less  importance  to 
the  surgeon,  but  from  changes  due  to  their  thickening  and  fusion  they 
are  not  always  demonstrable.  In  hernia  which  has  not  been  treated  they 
are  apt  to  be  thicker  than  normal,  chiefly  from  hypertrophy  of  the  extra- 
peritoneal fatty  layer.  This  is  especially  marked  in  femoral  hernia.  A 
French  writer  has  called  this  lipoma  herniaire.  The  steady  pressure  of  a 
truss  causes  an  atrophy  of  the  skin  and  a  thinning  of  the  deeper  layers, 
except  opposite  the  neck,  where  the  naturally  firm  and  fibrous  structure 
becomes  thicker  and  more  unyielding  than  normal.  Cysts  and  bursse 
are  occasionally  found.  The  contents  of  a  hernial  sac  are  a  part  of  the 
abdominal  viscera  only ;  most  frequently  the  omentum  and  small  intes- 
tines (ileum  and  jejunum)  are  found ;  after  this  parts  of  the  large  intes- 
tine. All  the  viscera,  except  the  pancreas,  have  been  found  in  some 
form  of  hernia.  Often  both  intestine  and  omentum  are  found.  They 
may  be  natural  in  appearance,  but  they  are  liable,  if  long  protruded,  to 
undergo  changes.  The  omentum  may  become  adherent  or  hypertrophied 
and  denser,  with  or  without  adhesions.  Cysts  may  form  in  it.  The 
intestine  becomes  more  vascular,  and  the  walls  and  mesentery  thicker, 
and  adhesions  form.  The  appendices  epiploicse,  with  or  without  the 
large  intestine,  are  met  with,  and  loose  bodies  occasionally  encountered 
are  supposed  to  be  due  to  their  becoming  detached.  A  small  amount  of 
peritoneal  fluid  may  be  present,  and  this  is  greatly  increased  by  any 
injury  to  the  hernia,  an  ill-fitting  truss,  or  efforts  to  reduce  it. 

The  following  terms  are  employed  to  distinguish  hernia  according  to 
the  contents  of  the  sac  :  epiplocele,  one  containing  omentum  ;  enter ocele, 
one  containing  intestine  ;  enter o-epiplocele,  when  both  are  present ;  cysto- 
cele  is  used  for  hernia  containing  the  bladder. 

When  only  a  portion  of  the  circumference  of  the  intestine  is  con- 
tained in  a  hernial  sac  the  name  of  partial  enterocele  is  appropriate, 

1  Brit.  Med.  Journ.,  Apr.  18,  1891. 
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though  this  condition  has  been  formerly  described  as  Littre's  hernia. 
It  is  of  significance  only  in  strangulated  hernia,  when  the  lumen  of  the 
gut  is  not  wholly  obstructed,  as  shown  by  movements  of  the  bowel,  while 
the  patient  has  vomiting  and  local  signs  of  strangulation.  The  same 
symptoms  are  produced  when  Meckel's  diverticulum  is  strangulated. 
This  must  be  a  great  rarity,  since  this  anomaly  is  met  with  in  the  intes- 
tine in  about  two  of  one  thousand  autopsies  (Macready).  Partial  entero- 
cele  has  been  found  most  frequently  in  femoral  and  obturator  hernia. 

Multiple  hernia  is  the  term  applied  to  the  coexistence  of  two  or  more 
forms  of  hernia  in  the  same  subject.     Fig.  95  illustrates  a  case  observed 
by  Finney  :  ^  a  child  twenty-one  months  old  pre- 
jTjfj   95  sented  a  double  inguinal  and  an  umbilical  her- 

nia. A  man  forty  years  old  applied  for  treat- 
ment at  the  Hospital  for  Ruptured  and  Crippled 
who  had  double  inguinal,  double  femoral,  and  an 
umbilical  hernia.  These  were  of  the  acquired 
variety. 

Predisposing-  Causes.  —  Heredity,  —  That 
heredity  has  some  influence  in  the  causation  of 
hernia  has  long  been  recognized,  but  until  re- 
cently no  satisfactory  data  have  been  collected  to 
determine  the  nature  and  extent  of  this  influ- 
ence. The  records  of  the  London  Truss  Society 
have  been  carefully  examined  by  Macready  with 
the  following  results :  About  25  per  cent,  of 
persons  with  rupture  give  a  family  history  of 
hernia.  In  2639  families  in  which  father  or 
mother  or  both  parents  were  ruptured  there 
were  3586  persons  ruptured,  or  an  average  of 
1.35  persons  per  family.  Supposing  6  persons 
to  be  in  each  family,  this  gives  a  percentage  of 
22|.  In  families  not  subject  to  hereditary  influ- 
ence there  is  1  person  ruptured  per  family,  or  16,6  per  cent.  The 
hereditary  influence  of  the  mother  on  female  children  is  double  that  of 
the  father,  and  when  both  father  and  mother  are  affected  the  proportion 
of  children  ruptured  is  increased. 

Age  has  more  or  less  influence  in  producing  hernia.  Of  1000  males 
ruptured,  175  are  affected  in  the  first  year.  Of  1000  females  ruptured, 
91.6  are  affected  during  the  first  year  of  life.  About  40  per  cent,  are 
ruptured  before  the  age  of  thirty-five,  and  60  per  cent,  after  that  age. 
The  largest  number  are  ruptured  during  the  period  when  most  subject 
to  exciting  causes — e.  g.  strain. 

Elongation  of  the  mesentery  has  been  frequently  given  as  a  predis- 
posing cause,  but  the  investigations  of  Malgaigne,  Callender,  and  more 
recently  of  Lockwood,  show  that  a  normal  mesentery  will  permit  the 
intestine  to  pass  beyond  the  inguinal  and  femoral  rings.  A  mesentery 
which  is  abnormally  long  may  increase  the  tendency  to  a  hernia,  pro- 
vided other  and  more  important  causes  be  present. 

Occupation  has  a  decided  influence  in- causing  hernia,  and  an  analysis 
of  the  difi^erent  trades  represented  in  persons  ruptured  is  of  considerable 

^  Johns  Hopkins  Hospital  Reports,  1893. 
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interest.  In  a  general  way,  it  may  be  said  that  those  trades  requiring 
the  most  severe  muscular  effort  have  the  highest  proportion  of  persons 
ruptured.  In  Macready's  tables  gas-workmen  are  at  the  head  of  the 
list,  with  coal-heavers,  gardeners,  dock-laborers,  and  blacksmiths  closely 
following,  while  clerks  and  tobacconists  show  the  smallest  percentage. 

The  noticeable  decrease  in  the  number  of  ruptures  occurring  after 
fifty  years  of  age  can  be  explained  by  the  fact  that,  as  a  rule,  w^ork  after 
that  period  is  less  severe. 

Parturition  has  a  decided  influence  in  causing  hernia,  especially  um- 
bilical, and  after  the  childbearing  period  has  passed  there  is  an  even 
greater  decrease  than  in  the  male. 

Weakening  of  Abdominal  Walk. — Anything  that  tends  to  weaken  the 
abdominal  walls,  indirectly  predisposes  to  the  formation  of  hernia — e.  g. 
(1)  traumatism  followed  by  cicatricial  tissue,  which  gradually  becomes 
thin  and  yielding ; 

(2)  Contusions,  causing  partial  or  complete  rupture  of  abdominal 
muscles ; 

f3)  Obesity,  with  consequent  atrophy  of  muscles  ; 

(4)  Gradual  atrophy  of  muscles  and  tissues  about  the  hernial  orifices, 
common  with  advancing  age,  and  causing  enlargement  of  hitherto  normal 
rings ; 

(5)  Abdominal  tumors,  cardiac  or  renal  disease,  which  by  producing 
ascites  weakens  the  abdominal  walls  as  well  as  increases  the  intra-abdom- 
inal pressure. 

Exciting-  Causes. — These  can  be  classed  as  immediate  or  direct, 
and  mediate  or  indirect. 

(1)  Immediate. — The  chief  example  of  this  is  muscular  effort  or  sud- 
den strain.  A  very  large  proportion  of  cases  of  hernia  acquired  in 
adult  life  are  first  noticed  during  or  soon  after  a  severe  muscular  effort 
— e.  g.  lifting,  straining  at  stool,  or  coughing.  The  hernia  may  not  be 
very  pronounced  at  first.  Usually  only  a  slight  fulness  is  noticed  at  the 
site  of  rupture  associated  with  some  soreness  and  discomfort.  Unless  a 
support  is  applied  the  symptoms  continue,  and  in  a  short  time  a  well- 
marked  tumor  will  probably  be  found.  In  a  few  well-authenticated 
cases  a  pronounced  hernia  has  immediately  followed  the  sudden  strain 
when  absolutely  no  signs  of  a  hernia  had  existed  previously.  In  a  few 
of  these  cases  strangulation  has  occurred  synchronously  with  the  first 
appearance.  Such  cases  are  very  rare,  but  should  be  borne  in  mind. 
There  was  recently  observed  at  the  New  York  Hospital  a  case  of  this 
kind.  The  patient,  a  young  man  twenty  years  of  age,  had  never  noticed 
his  testicle  on  the  right  side.  One  day,  while  simply  walking,  without 
any  unusual  strain,  a  swelling  the  size  of  a  large  hen's  egg  appeared  in 
the  right  groin.  Severe  pain  followed  immediately,  and  in  a  short  time 
nausea  and  vomiting.  The  operation  disclosed  a  strangulated  loop  of 
ileum  in  conjunction  with  a  partially  descended  testis.  A  similar  case 
was  operated  upon  at  the  same  hospital  seven  years  ago,  the  only  differ- 
ence being  that  in  the  latter  case  the  testis  was  normal. 

(2)  Mediate  or  Indirect  Causes. — Among  these  may  be  mentioned 
chronic  bronchitis,  pulmonary  affections  in  general,  and  habitual  con- 
stipation. 
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EEDUCIBLE    HEENIA. 

Eeducible  hernia  presents  itself  in  the  form  of  a  soft  tumor  or  swell- 
ing appearing  at  one  of  the  hernial  orifices  when  the  patient  is  in  the 
erect  position  or  upon  coughing  or  contracting  the  abdominal  muscles. 
It  disappears  on  lying  down  and  on  making  pressure  over  it.  If  grasped 
between  the  fingers  while  the  patient  coughs,  a  distinct  impulse  can  be 
felt.  This  swelling  may  be  formed  suddenly  with  local  pain  after  some 
severe  muscular  effort  or  such  traumatisms  as  a  blow,  fall,  or  kick.  Under 
these  circumstances  it  is  usually  of  a  size  readily  seen  or  felt.  More  fre- 
quently it  is  developed  gradually,  with,  or  preceded  by,  sensations  of  dis- 
comfort or  weakness  about  its  point  of  exit.  These  sensations  are  most 
pronounced  after  standing  or  walking  several  hours.  The  swellmg  at 
the  outset,  when  formed  gradually,  is  no  more  than  a  mere  fulness,  but  it 
becomes  eventually  well  defined  and  rounded  or  pear-shaped  in  form, 
and  narrowest  at  its  neck.  Other  physical  signs  are  modified  by  the 
contents.  An  enterocele  feels  smooth  in  its  outline,  and  is  elastic  and 
resisting ;  the  impulse  on  coughing  is  well  marked,  and  extends  both 
toward  the  sides  and  extremity  of  the  sac.  A  "  gurgle "  (gurgling 
sound),  due  to  the  presence  of  gas  in  the  gut,  is  heard  on  pressure, 
and  the  contents  disappear  from  under  the  fingers  with  a  suddenness 
that  is  characteristic.  On  percussion  tympanitic  resonance  is  heard  if 
the  volume  of  gut  be  large.  An  epiplocele  feels  inelastic  and  doughy, 
uneven  and  lobular  in  outline ;  the  impulse  on  coughing  is  most  marked 
at  its  extremity,  and  it  returns  slowly  and  without  "  gurgle  "  to  the  ab- 
domen. Percussion  gives  a  dull  note.  In  an  entero-epiplocele  the  pres- 
ence of  both  omentum  and  gut  can  be  made  out  only  in  large  hernise, 
where  different  parts  of  the  tumor  may  give  different  physical  signs.  In 
smaller  ones  the  reduction  of  a  portion  of  the  contents,  "uath  the  charac- 
teristic signs  of  gut,  may  demonstrate  that  the  remainder  is  omentum. 
It  should  be  remembered  that  empty,  inflamed,  and  congested  intestine 
will  sometimes  feel  doughy  and  give  a  dull  note,  and  that  the  presence 
of  fluid  in  the  sac  may  obscure  the  characteristics  of  both  omentum  and 
intestine. 

The  sensations  of  weakness  and  dragging  pain  noticed  at  the  outset 
are  aggravated  as  the  protrusion  increases  in  size,  and  if  the  hernia  be 
left  unsupported  they  are  a  sufficient  source  of  annoyance  and  weakness 
to  incapacitate  one  for  hard  work,  while  functional  disturbances  of  the 
bowels  (in  enterocele)  are  not  infrequent.  When  supported  or  held 
within  the  abdomen  by  a  truss  these  symptoms  are  not  noticed. 

Men  with  hernia  are  not  eligible  to  the  army  or  navy,  fire  or  police 
service,  and  are  only  accepted  as  good  risks  by  life-insurance  com- 
panies when  the  rupture  is  of  moderate  size,  well  reduced,  and  held 
so  by  a  truss. 

Treatment. — In  view  of  its  tendency  to  enlarge,  all  forms  of  hernia 
must  be  treated  either  by  methods  that  may  be  called  p)aUiative  (mechan- 
ical) or  by  operatke  procedures  (radical  cure).  In  the  former  the  con- 
tents of  the  sac,  after  reduction,  are  held  within  the  abdomen  by  the 
constant  pressure  of  a  truss  upon  the  hernial  orifice ;  in  the  latter  the 
attempt  is  made  to  permanently  close  that  orifice.  This  is  frequently 
spoken  of  as  the  radical  cure. 
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Palliative  treatment  will,  in  most  cases,  relieve  the  sense  of  weakness 
and  permit  ordinary  exertion  and  even  hard  work.  In  some  instances  it 
effects  a  cure,  especially  in  children  and  the  small  hernia  of  young  adults 


Hood  truss. 

of  very  recent  formation.  It  is  carried  out  by  means  of  bandages,  trusses, 
and  belts.  The  truss  is  made  up  of  a  pad,  to  cover  the  hernial  orifice, 
which  is  attached  to  a  metallic  spring.  Steel  is  the  best  material  for 
this  purpose.     The  spring  encircles  all  or  a  part,  of  the  circumference 

Fig.  97. 


Knight  truss. 


of  the  trunk,  and  is  held  in  place  by  its  own  elasticity  and  the  aid  of 
straps.  Figs.  96,  97,  98,  99  represent  forms  of  trusses  in  common  use 
for  both  inguinal  and  femoral  hernia.     Various  modifications  are  adopted 
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for  different  forms  of  rupture,  to  be  mentioned  later.  In  all  the  pad  is 
of  oblong  or  circular  form,  and  is  directly  continuous  with  the  spring, 
or  attached  to  it  by  a  shank,  which  is  sometimes  so  arranged  as  to  per- 
mit the  pad  to  be  placed  at  different  angles.  The  pad  is  made  of  hard 
rubber,  celluloid,  cork,  or  of  wood  covered  with  several  layers  of  cotton 
and  one  thickness  of  chamois-skin  on  the  outside.  A  rubber  bag  con- 
taining water  or  glycerin  and  enclosed  in  a  silk  covering  is  sometimes 


Cross-body  truss. 

employed.  The  spring  may  be  protected  by  leather  or  coated  with  hard 
rubber  or  celluloid.  In  the  ends  of  the  spring,  buttons  are  inserted 
which  hold  straps  passing  round  the  body. 

Bandages  with  pads  of  gauze  and  lint,  or  a  skein  of  worsted,  may 
serve  a  useful  but  temporary  purpose.  Elastic  belts,  with  or  without 
pads,  are  suitable  for  protrusions  at  irregular  sites  and  for  the  support 
of  the  relaxed  abdominal  walls  which  so  often  accompany  hernia. 

Fig.  99. 


Plain  double  truss— soft  pads. 


The  object  to  be  accomplished  by  the  truss  should  be  the  complete 
retention  of  the  hernia  with  comfort  to  the  patient.  In  other  words,  it 
should  control  the  hernia,  and  do  this  without  the  wearer's  being  con- 
scious of  its  presence.  Various  degrees  of  strength  of  spring  must  be 
used  to  counteract  the  tendency  of  the  rupture  to  escape  in  different 
patients,  but  the  pressure  exerted  must  be  never  greater  than  is  required 
to  keep  the  protrusion  reduced.  Too  severe  pressure  is  liable  to  be 
painful,  and  causes  atrophy  and  weakening  of  the  tissues  beneath. 

The  application  of  the  truss,  and  even  its  selection,  may  be  left  to  the 
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instrument-maker,  but  the  practitioner  should  always  make  sure  of  the 
existence  of  the  rupture  and  its  complete  reducibility.  He  should  note 
the  variety,  site,  contents,  and  volume,  and  insjsect  the  truss  after  it  has 
been  fitted.  Neglect  to  do  this,  a  too  common  fault,  has  led  patients  to 
submit  themselves  wholly  to  the  instrument-maker,  and  has  invited  the 
establishment  of  untrustworthy  "  rupture-cure  "  institutions.  The  effects 
of  the  treatment  should  be  watched  by  subsequent  examinations.  The 
time  to  apply  the  truss  should  be  the  earliest  possible  moment  after  the 
diagnosis  is  made.     This  is  as  true  of  infants  as  of  adults. 

Precautions. — One  must  be  assured  that  the  reduction  is  complete. 
The  truss  should  be  applied  in  the  recumbent  position,  and  worn  both 
day  and  night  by  infants  and  young  children.  Adults  should  be  in- 
structed how  to  reduce  the  rupture,  and  its  varying  conditions  should  be 
explained.  They  may  discard  it  at  night  if  the  rupture  does  not  de- 
scend, but  it  should  be  always  at  hand  and  applied  even  for  brief  periods 
of  standing.  Straining  at  stool  and  all  severe  lifting  efforts  must  be 
avoided,  but  ordinary  exercise  may  be  enjoyed.  It  is  wise  to  provide  an 
extra  truss  for  travelling,  and  one  covered  with  rubber  for  bathing,  and 
in  exceptional  cases  one  of  stronger  spring  may  be  used  while  taking 
exercise.  Ouce  well  fitted,  the  patient  ought  to  be  free  from  all  annoy- 
ance except  the  fact  that  he  is  dependent  for  his  well-being  on  a  mechan- 
ical support.  The  skin  beneath  the  pad  and  spring  may  become  abraded. 
This  should  be  prevented  by  bathing  with  alcohol  and  the  subsequent 
use  of  toilet-powder  or  talcum.  The  raw  surfaces  are  best  treated  with 
iodoform  or  bismuth,  the  patient  being  kept  recumbent  and  deprived  of 
the  truss  till  healed.  In  infants  the  pad  and  spring  should  be  covered  with 
rubber,  and  great  care  exercised  to  dry  and  powder  the  parts  after  urination. 

It  is  impossible  to  say  how  long  the  truss  must  be  worn  in  a  given 
case.  One  expects  improvement  to  follow  in  most  cases.  The  rup- 
ture when  protruded  is  found  to  be  of  less  volume  and  is  held  with 
lighter  pressure.  The  orifices  feel  narrower,  and  the  protrusion  may 
even  remain  out  of  sight  for  several  days  without  support.  Most  infants 
can  be  cured  in  a  year  or  two  if  properly  cared  for.  In  children  up  to 
ten  years  of  age  there  is  still  a  fair  prospect  of  cure.  After  puberty  it 
is  less,  and  after  twenty  or  thirty  years  of  age  it  is  generally  conceded 
there  is  but  little  chance  of  a  cure.  It  is  assumed  that  the  treatment 
is  begun  promptly.  As  soon  as  improvement  is  apparent  the  spring 
of  the  truss  may  be  made  lighter,  but  the  truss  should  not  be  discarded. 
In  fact,  relapses  are  common,  and  except  in  infants  and  young  children 
it  is  wiser  to  continue  indefinitely  a  light  support. 

In  femoral  hernia  there  is  little  chance  of  cure  by  mechanical  means, 
though  by  pathological  processes  the  orifice  and  sac  are  sometimes  oblit- 
erated. 

There  are  not  a  few  obstacles  to  the  retention  of  the  hernia  by  a 
truss.  Distention  of  the  abdomen  and  hernial  sac  by  ascitic  fluid  often 
prevents  its  use,  and  the  rupture  can  only  be  supported  by  a  sling  and 
bag.  General  debility,  with  relaxation  of  the  abdominal  walls  and  the 
hernial  orifice,  may  prevent  perfect  control.  In  corpulent  individuals 
an  abdominal  belt  may  be  worn  in  addition  to  the  truss.  Old  persons 
with  flabby  and  atrophied  hips  often  require  support  from  the  shoulder 
to  keep  the  truss  from  slipping  down. 
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In  sacs  that  are  apparently  empty,  the  faikire  of  the  truss  is  not  infre- 
quently found  to  be  due  to  small  sli]3S  of  adherent  omentum,  the  presence 
of  hydrocele  of  the  sac,  or  a  portion  of  the  cacum  or  sigmoid  flexure. 
These  obstacles  can  best  be  met  by  operative  procedures. 

Operative  Treatment  of  Hernia,  or  its  Radical  Cure. 

Historical  Note. — The  history  of  operative  procedures  may  be  di- 
vided into  three  distinct  periods — ancient,  mediaeval,  and  modern. 

I.  Ancient  methods,  beginning  with  Celsus  in  the  first  century  and 
extending  to  the  tenth. 

II.  Mediaeval,  beginning  with  the  tenth  century  and  extending  to  the 
close  of  the  Middle  Ages,  when  all  operations  were  given  up. 

III.  Modern,  from  the  discovery  of  subcutaneous  surgery  to  the 
present  time.  This  period  should  properly  be  subdivided  into  two  parts  : 
1.  Including  the  subcutaneous  method ;  2.  The  open  method,  following 
soon  upon  the  introduction  of  antiseptic  surgery. 

Ancient. — These  numerous  operations  cannot  be  described  in  de- 
tail, but  the  principles  underlying  the  most  important  of  them  will  be 
noted. 

To  Celsus  we  owe  the  origin  of  operations  upon  non-strangulated 
hernia.  He  was  very  conservative  in  his  selection  of  cases  for  operation, 
and  many  of  his  rules  could  scarcely  be  improved  upon  to-day.  Strange 
as  it  may  seem,  he  did  not  advise  operation  for  strangulated  hernia.  He 
operated  only  upon  children  between  the  ages  of  six  and  fourteen  years, 
in  good  health,  and  with  no  very  large  herniee.  He  advised  against  ope- 
rating for  umbilical  hernia  in  children.  His  method  of  operating  upon 
inguinal  hernia  vras  to  expose  the  sac  by  free  incision,  and  it  is  probable 
that  he  removed  it.     The  testicle  was  left  uninjured. 

Before  the  time  of  Celsus  several  methods  ^vere  employed  to  cure 
umlDilical  hernia.  These  consisted  in  ligature  of  the  pedicle  after  reduc- 
tion of  the  hernia,  with  or  without  opening  the  sac.  Celsus  introduced 
the  modification  of  ligating  the  sac  high  up  after  reduction  of  the  hernia, 
then  treating  the  portion  beyond  the  ligature  with  the  actual  cautery. 

Oribasius,  in  the  fourth  century,  describes  several  ingenious  methods 
of  operation,  many  of  which  in  recent  years  have  been  revived  as  new 
and  original.  He  paid  little  attention  to  strangulated  hernia,  and,  like 
Celsus,  did  not  advocate  castration. 

Paul  of  JEgina,  in  the  seventh  century',  operated  very  much  according 
to  the  methods  of  Celsus,  with  one  important  exception  :  he  introduced 
castration,  and  this  remained  as  a  step  in  hernial  operations  until  all 
methods  for  radical  cure  were  discarded. 

Jledkeval. — The  Middle  Ages  mark  the  introduction  of  a  great  nimi- 
ber  of  variations  in  the  technique  of  the  older  methods,  the  chief  of 
which  are  the  following  :  castration,  exposure  and  ligature  of  sac,  in- 
vagination of  the  sac  and  scrotum,  and  cauterization. 

In  the  tenth  century  attention  began  to  be,  for  the  first  time,  fixed 
upon  the  mechanical  treatment  of  hernia,  and  Adth  the  gradual  perfect- 
ing of  appliances,  operations  were  more  and  more  rarely  resorted  to,  and 
seldom  advocated  by  regular  practitioners. 

Modern  Methods. — This  period  properly  begins  in  1831,  when  Stro- 
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meyer  discovered  and  introduced  subcutaneous  surgery.  Under  subcuta- 
neous methods  may  be  classed  the  injection  of  various  irritating  fluids 
into  and  around  the  sac  (Velpeau,  Pancoast,  Heaton,  Schwalbe).  There 
is  a  disposition  to  revive  this  method  at  present,  especially  by  irregular 
practitioners,  but  all  experience  goes  to  prove  it  of  iDut  temporary 
value. 

Gerdy's  and  AVutzer's  operations  may  be  called  the  first  of  the  mod- 
ern operations.  The  principles  involved  in  both  are  the  same — viz. 
invagination  of  the  scrotum  withm  the  canal  and  permanent  fixation. 
Gerdy's  operation  was  first  done  in  1835,  and  AVutzer's  about  the  same 
time, 

AVood's  operation  was  a  combination  of  the  subcutaneous  and  open 
methods,  and  was  extensively  adopted  until  superseded  by  the  various 
operations  that  were  brought  out  soon  after  the  advent  of  Lister's  method 
of  wound-treatment.  With  the  introduction  of  antiseptic  surgery  there 
<;ame  a  distinct  return  to  "  ancient "  methods.  Lister  and  Steele  were  the 
leaders  of  the  movement,  and  were  soon  followed  by  German  siu^geons. 
Czerny  in  1876  published  a  series  of  cases  and  described  his  method, 
which  in  brief  was  an  obliteration  of  the  sac  and  a  closure  of  the  canal 
and  external  ring  with  catgut  or  silk  sutures.  The  jDrinciples  upon 
which  modern  operations  are  based  are  the  following  : 

1.  Simple  ligature  of  sac  and  extirpation  (Socin). 

2.  Ligature  of  sac  and  suture  of  canal  (Czerny,  Banks,  Barker, 
Champonniere,  MacCormac). 

3.  Infolding  sac  and  suture  of  canal  (Macewen). 

4.  Torsion  of  sac  and  suture  of  sac  in  canal  (Ball), 

5.  Torsion  of  sac  and  suture  of  canal  with  sac  external  to  aponeurosis 
of  external  oblique  (Kocher). 

6.  High  ligature  of  sac  and  suture  of  canal  after  displacement  of 
cord  (Bassini,  Marcy,  Halsted). 

7.  High  ligature  of  sac  and  closure  of  canal  by  cicatricial  plug,  the 
wound  being  allowed  to  heal  by  granulation  (McBurney), 

Mortality, — Excluding  the  cases  operated  upon  by  Wood's  method, 
also  the  tables  of  Leisrink  and  Segond,  which  were  pubHshed  eleven 
years  ago  and  include  the  early  and  scattered  cases,  we  have  collected 
5000  cases  with  58  deaths,  or  a  mortality  of  1,16  per  cent,  (This  mor- 
tality does  not  include  strangulated  cases.)  This  shows  a  distinct  advance 
in  technique  over  the  statistics  of  Leisrink,  based  on  169  cases  in  1882. 
These  show  a  mortality  of  8^  per  cent.,  and,  adding  the  deaths  that 
occurred  from  coincident  disease,  which  are  included  in  the  new  table, 
the  mortality"  is  raised  to  11|-  per  cent. 

It  is  interesting  to  compare  the  causes  of  death  in  the  earlier  and 
later  tables.  In  Leisrink's  statistics  of  14  deaths,  9  were  due  to  sepsis  ; 
gangrene  of  the  scrotum  and  skin  occurred  in  no  less  than  3  cases  ;  2 
died  from  hemorrhage,  and  1  from  shock ;  1  died  on  the  fourteenth 
day  from  embolism  of  a  pulmonary  arterj-.  The  reduced  mortality  of 
the  more  recent  cases  is  undoubtedly  due  to  more  rigid  aseptic  tech- 
nique, as  well  as  to  a  more  careful  selection  of  cases. 

Accidents  and  Complications. — The  following  may  occur  during  or  after 
the  operation  :  hemorrhage  due  to  faulty  ligature  of  omentum  or  to  injury 
to  an  unrecognized  spermatic  artery  (two  fatal  cases  have  occm'red  from 
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this  cause)  ;  ligature  of  omentum  too  close  to  the  bowel,  resulting  in  sub- 
sequent perforation  of  the  bowel ;  simple  or  suppurative  inflammation  of 
omental  stump  after  ligature  ;  injury  to  omentum,  bowel,  or  appendix  due 
to  failure  to  open  and  examine  sac  before  removal ;  injury  to  vas  deferens 
from  insufficient  care  in  separating  it  from  the  sac  ;  injury  to  unrecognized 
bladder  in  the  sac  ;  shock  ;  nephritis  ;  peritonitis. 

Indications  and  Contraindications  for  Operation  in  Reducible  Hernia. 
— A  careful  study  of  the  large  number  of  cases  operated  upon  by  the 
best  of  the  modern  methods  shows  that  in  a  large  proportion  of  well- 
selected  cases  the  hernia  remains  cured  for  at  least  several  years  after 
the  operation.  Sufficient  time  has  not  yet  elapsed  to  fully  demonstrate 
how  many  of  these  will  be  entitled  to  be  called  permanent. 

There  are  already  enough  data  to  prove  that  relapse  is  most  likely  to 
return  during  the  first  six  months  after  operation.  The  second  six 
months  is  the  period  next  in  order  of  frequency^  About  65  per  cent, 
of  relapses  occur  in  the  first  six  months ;  about  85  per  cent,  of  relapses 
occur  during  the  first  year  after  operation.  A  number  of  cases  are 
reported  sound  more  than  ten  years  after  operation.  The  inability  of 
many  surgeons  to  trace  their  cases  to  final  results  makes  it  impossible 
accurately  to  estimate  the  proportion  of  cures,  but  enough  have  been 
traced  to  warrant  the  following  conclusions  : 

1.  The  mortality  from  operations  in  properly  selected  cases,  in  the 
hands  of  skilled  surgeons,  is  so  low  that  it  can  almost  be  disregarded 
(less  than  1|-  per  cent,  in  5000  cases  collected  by  the  writers). 

2.  The  majority  (60  to  90  per  cent.)  of  the  cases  operated  upon 
remain  sound  for  a  number  of  years. 

3.  When  relapses  do  occur,  the  hernia  is  more  easily  controlled  than 
before  operation. 

The  best  results  follow  operations  performed  in  childhood  and  youth. 
Extreme  age  is,  as  a  rule,  a  contraindication,  and  operation  should  not 
be  resorted  to  in  persons  under  four  nor  over  fifty  years  of  age  unless 
special  indications  exist.  Operation  should  not  be  advised  in  children 
until  a  truss  has  been  carefully  tried  without  benefit,  or  unless  the  con- 
ditions are  such  that  proper  mechanical  treatment  cannot  be  carried  out. 
From  December,  1891,  to  March,  1895,  250  children  under  fourteen 
years  of  age  were  operated  upon  for  radical  cure  at  the  Hospital  for 
Ruptured  and  Crippled  by  Bull  and  Coley,  with  3  deaths  and  4  relapses. 
Broca '  has  operated  upon  477  children  with  but  2  deaths,  and  in  250 
cases  traced  there  were  but  3  relapses.  Broca's  method  is  high  ligature 
of  sac  and  closure  of  canal  with  silk  sutures  (not  buried),  without  trans- 
planting cord. 

Operation  should  not  be  advised  in  the  very  voluminous  hernise  of 
middle  age.  The  mortality  in  these  cases  is  much  higher,  and  the  pros- 
pect of  a  permanent  cure  is  not  sufficient  to  warrant  the  risk.  Kramer  ^ 
has  collected  cases  of  voluminous  hernise  varying  in  size  from  the  double 
fist  to  the  child's  and  adult's  head. 

Adherent  and  irreducible  hernise  are  best  treated  by  operation,  pro- 
vided there  are  no  contraindications. 

^  Congress  of  Psediatry  (Bordeaux,  1895),  Rev.  des  Maladies  de  I'Enfance,  13,  1895, 
426. 

^  Arckf.  klin.  Chir.,  Bd.  50,  S.  260. 
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Estimatioyi  of  the  Value  of  Various  Methods. — All  methods  which 
involve  the  principle  that  cicatricial  tissue  forms  a  barrier,  preventing  a 
return  of  the  hernia,  have  been  or  should  be  abandoned.  The  principle 
is  false  in  theory,  and  the  large  number  of  relapses  that  have  followed 
these  methods  prove  them  to  be  no  longer  justifiable  in  practice.  Fur- 
thermore, when  relapse  does  occur  the  cicatricial  tissue  yields  rapidly, 
and  often  becomes  so  thinned  that  no  form  of  support  can  be  worn  with 
comfort. 

Perfect  primary  union  should  be  regarded  of  first  importance  in  all 
operations,  and  anything  that  materially  interferes  with  securing  it 
should  be  discarded.  Hence  the  attempts  to  close  the  canal  by  invagi- 
nation of  the  sac,  or  by  plugging  it  with  omentum  or  muscle  or  bone, 
are  not  to  be  recommended. 

The  suture  material  is  also  of  very  great  importance.  Many  of  the 
failures  of  the  earlier  operations  were  undoubtedly  due  to  the  use  of 
sutures  that  were  absorbed  before  union  of  the  parts  had  had  time  to 
take  place.  The  tissues  encountered  in  the  inguinal  canal  are  largely 
tendinous  in  structure,  and  such  tissues  require  several  weeks  for  per- 
fect union  to  occur. 

Silkworm-gut  and  silver  wire  have  been  and  are  extensively  employed 
for  the  buried  sutures.  It  is  believed  by  many  that  if  properly  sterilized 
they  will  remain  indefinitely,  in  the  larger  proportion  of  cases,  without 
causing  trouble.  They  are  all,  however,  foreign  bodies,  and  in  a  certain 
number  of  cases,  by  no  means  small,  they  tend  to  seek  the  surface  and 
form  sinuses  which  are  very  troublesome  and  slow  in  healing.  Cases 
have  been  observed  in  which  the  patients  have  been  incapacitated  for 
work  for  months,  and  in  one  case  nearly  a  year,  on  account  of  this 
condition.  In  one  case  observed  at  the  Hospital  for  Ruptured  and 
Crippled  silkworm-gut  sutures  were  removed  six  months,  two  and  a 
half  years,  and  three  years  and  eight  months  after  operation.  The 
original  wound  had  healed  by  perfect  primary  union.  In  all  18 
patients  with  sinuses  due  to  wire,  silk,  or  silkworm-gut  have  been 
encountered.^ 

Kangaroo  tendon,  which  was  first  introduced  in  this  country  by 
Marcy,  has  none  of  these  objections.  It  remains  unabsorbed  for  two  or 
three  months.^  The  kangaroo-tendon  sutures  have  been  tried  very 
extensively,  and  the  primary  and  final  results  have  been  superior  to 
those  in  cases  operated  upon  by  the  same  methods  when  non-absorbable 
sutures  were  used. 

Up  to  the  present  time  Bassini's  operation  has  given  the  best  results. 
It  has  been  performed  the  past  eight  years  by  its  originator,  and  for  more 
than  five  years  by  other  surgeons.  Bull  and  Coley  have  operated  upon 
upward  of  300  cases  by  Bassini's  method,  with  3  deaths  and  7  relapses. 
(The  relapses  were  in  all  cases  very  slight.) 

The  method  of  Halsted,  in  its  essential  features,  closely  resembles 
Bassini's.  The  chief  points  of  difference,  however,  ligation  of  most 
of  the  veins  of  the  cord  and  transplanting  the  cord  itself,  so  that  it  lies 
external  rather  than  internal  to  the  aponeurosis  of  the  external  oblique, 

^  "  Disadvantages  of  Non-absorbable  Suture  in  Operations  for  the  Eadical  Cure  of 
Hernia,"  William  B.  Coley,  N.  Y.  Med.  Journ.,  Feb.  29,  1896. 
^  Ligature  of  Arteries  in  Continuity,  Ballance  and  Edmunds. 
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do  not  appear  theoretically  to  constitute  any  advantage  over  Bassini's 
method.  Practically,  the  results  of  Halsted  himself  are  inferior  to 
those  of  Bassini. 

Irreducible  Hernia. 

An  irreducible  hernia  is  one  in  which  the  contents  of  the  sac  cannot 
be  returned,  yet  there  is  no  interference  with  the  function  or  circulation 
of  the  bowel.  In  this  abnormal  situation  the  hernial  contents  are  liable 
to  accidents  which  may  give  rise  to  obstruction  (incarceration),  inflamma- 
tion, and  strangulation.  Irreducibility  is  met  with  more  frequently  in 
umbilical  than  in  inguinal  and  femoral  hernia.     It  is  uncommon  in  chil- 

FiG.  100. 


Diasram  to  iUustrate  adhesions  as  a  cause  of  irreducibility:  1,  adhesion  between  contents  and 
sac ;  2,  between  contents  themselves  ;  3,  between  walls  of  sac. 

dren  and  young  adults,  except  in  the  rare  forms  of  congenital  hernise  of 
the  cgecum  and  sigmoid  flexure.  These  are  irreducible  from  their  begin- 
nino-,  and  the  condition  is  a  permanent  one.  Irreducibility  is  most  fre- 
quent between  the  ages  of  thirty  and  sixty.  It  is  most  frequently  caused 
by  adhesions  within  the  sac,  either  of  the  sac  to  the  contents,  of  the  con- 
tents to  each  other,  or  between  the  walls  of  the  sac,  forming  bands  or 
irregular  constrictions.  The  omentum  becomes  irreducible  without 
adhesions  from  thinning  of  its  neck  and  thickening  of  the  portion  be- 
yond, so  that  it  becomes  too  large  to  pass  the  hernial  orifice  (Fig.  101). 
The  appendices  epiploicse  may  be  similarly  afi'ected.  These  conditions 
may  cause  only  temporary  irreducibility,  but  this  may  eventually  become 
permanent.  From  accumulation  of  gas  or  fseces  in  constipation,  causing 
increase  of  bulk  in  the  contents,  there  may  be  a  temporary  irreducibility. 
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That  which  is  most  frequently  concerned  is  the  omentum  (90  per 
cent,  of  286  cases  noted  by  Macready),  and  next  in  order  the  small  intes- 
tine. In  entero-epiplocele  the  intestine  is  apt  to  be  free,  the  omentum 
adherent.  Serous  fluid  in  varying  quantity  is  also  found  in  the  sac, 
especially  after  bruising  or  etforts  at  taxis.  In  large  enteroceles  the 
intestinal  loops  may  be   united 

by  numerous   adhesions — a   cir-  Fig.  101. 

cumstance  which  renders  their 
operative  treatment  a  formidable 
task. 

Clinical  Features.  —  Except 
for  its  fixed  position  in  the  sac 
the  irreducible  hernia  has  no 
features  apart  from  the  reduci- 
ble. Impulse  on  coughing  is 
usually  present,  except  occasion- 
ally in  small  epiploceles.  It 
tends  to  increase  in  size,  with 
aggravated  sensations  of  weak- 
ness, discomfort,  and  even  pain. 
Patients  are  liable  to  frequent 
attacks  of  colic,  to  irregularity 
of  the  bowels,  and  to  the  acci- 
dents of  inflammation  and  stran- 
gulation. This  is  true  even  of 
epiploceles,  which,  as  a  rule,  give 
little  local  annoyance ;  but  the 
plug  of  omentum,  instead  of  pre- 
venting descent  of  fresh  contents, 
actually  invites  it  by  keeping  the 
orifice  open.  The  condition  is 
certainly  one  of  considerable  risk. 
Patients  cannot  take  exercise  without  risk  of  harm  to  the  contents,  and 
the  lack  of  it  invites  the  occurrence  of  functional  disturbances.  It  is  not 
unusual  to  meet  with  cases  of  brief  irreducibility,  which  become  reduci- 
ble after  a  few  days  spent  in  bed,  and  even  in  cases  of  long  standing 
the  hernia  has  occasionally  been  reduced  spontaneously  during  the  course 
of  a  protracted  illness. 

Treatment. — Patients  with  irreducible  hernia  in  general  should  give 
up  active  exertions,  live  on  simple  diet,  and  carefully  regulate  the  bowels. 
Neither  enterocele  nor  epiplocele  as  a  rule  will  bear  without  pain  the 
pressure  of  an  ordinary  truss,  but  one  provided  with  a  "  concave  "  pad 
does  good  service.  The  edges  of  the  pad  should  rest  beyond  the  limits 
of  the  tumor,  while  the  hollow  supports  its  body.  This  is  a  contrivance 
of  uncertain  advantage.  Patients  may  be  comfortable,  but  there  is  dan- 
ger from  descent  of  fresh  viscera  or  injury  to  the  contents.  This  applies 
to  hernige  of  moderate  size.  In  larger  ruptures  some  form  of  bag  sus- 
pended from  the  shoulders  gives  the  most  relief,  and  is  practically  all 
that  can  be  done.  When  the  case  is  recently  irreducible  (a  few  clays  or 
weeks)  it  may  be  treated  successfully  by  rest  in  bed  with  the  hips  ele- 
vated, a  low  diet,  the  application  of  an  ice-bag,  with  one  or  two  attempts 
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daily  to  push  the  contents  back  (taxis).  If  the  patient  be  intelligent 
and  experienced  in  reducing  the  rupture,  some  of  these  efforts  may  be 
made  by  himself.  They  should  be  of  only  a  few  minutes'  duration,  and 
never  violent.  If  there  be  an  evident  accumulation  of  fluid  in  the  sac 
of  an  epiplocele,  it  is  proper  to  remove  it  by  aspiration  with  a  fine  needle. 
Compression  of  the  sac  with  rubber  bandages,  the  use  of  iodide  of  jDotas- 
sium  to  promote  absorption  of  the  fat,  and  "  anti-fat "  medicines  have 
all  been  advocated  with  an  occasional  apparent  success,  but  are  hardly 
worth  mentioning.  A  week  or  two,  at  the  utmost,  is  all  the  time  that 
can  be  advantageously  spent  in  these  attempts,  for  they  are  uncertain, 
tedious,  and  of  doubtful  efficacy. 

Results  of  3Iechanical  Treatment. — Whatever  form  of  mechanical 
treatment  be  adopted,  the  results  are  better  in  inguinal  than  in  femoral 
irreducible  hernia.  The  success  depends  upon  perseverance,  as  is  shown 
by  an  analysis  of  Macready's  table.  Of  85  cases  of  inguinal  hernia,  53 
were  reduced  on  an  average,  in  51.8  days,  and  32  on  an  average,  in  2.8 
years.  Of  67  cases  of  femoral  hernia,  18  were  reduced  on  an  average, 
in  75  days,  and  49  on  an  average,  in  3.9  years.  These  results  justify 
the  surgeon  in  recommending  oj)erative  treatment  in  cases  where  no 
contraindications  exist. 

Operative  treatment  by  one  of  the  methods  for  radical  cure  is  the 
most  satisfactory,  and  it  should  be  applied  to  all  cases  except  (1)  very 
recent  ones  where  the  above-mentioned  measures  may  be  first  tried ;  (2) 
cases  of  old  and  voluminous  epiplocele ;  (3)  all  cases  in  patients  who  are 
debilitated  by  age  (fifty  to  sixty  years  and  over)  or  by  disease  of  the  tho- 
racic or  abdominal  viscera.  Voluminous  epiploceles  ofPer  little  difficulty, 
and  we  have  operated  on  several  with  success  which  presented  evidence 
of  chronic  nephritis,  but  the  operation  is  attended  with  risk,  and  the 
disability  and  discomfort  must  be  extreme  to  warrant  the  operation. 
Large  enteroceles,  on  the  other  hand,  present  great  difficulties  from  the 
presence  of  adhesions  between  loops  of  intestines,  the  separation  of  which 
is  tedious  and  fraught  with  risk  from  hemorrhage  and  subsequent  shock 
or  peritonitis.  It  has  been  recommended  that  the  adherent  loops  be 
reduced  en  masse.  The  incision  into  the  parietes  sufficient  for  this  will 
be  free  enough  to  render  a  relapse  of  the  rupture  almost  inevitable.  In 
the  case  of  the  caecum  and  sigmoid  flexure,  when  no  true  sac  is  present 
the  operation  is  not  contraindicated  in  our  opinion,  but  it  AAdll  be  found 
more  difficult  and  less  certain  in  its  results.  In  its  application  to  irre- 
ducible hernia  the  radical-cure  operation  finds  its  strongest  hold  on  sur- 
gical practice.  It  is  nearly  as  safe  as  in  reducible  cases ;  it  offers  a  pros- 
pect of  cure ;  and  in  the  event  of  relapse  the  rupture  is  controllable  and 
the  patient  free  from  discomfort  and  with  less  risk  of  accidents. 

OBSTRUCTED    HERXIA. 

An  irreducible  hernia,  in  which  the  passage  of  fseces  is  interrupted 
without  disturbance  of  the  circulation,  is  called  obstructed  or  incarce- 
rated. This  occurs  generally  in  umbilical  or  large  scrotal  hernise.  An 
accumulation  takes  place  from  constipation  or  the  temporary  constriction 
of  the  bowel  by  peritoneal  bands  within  the  sac.  If  unrelieved,  this 
accumulation  increases  and  causes  a  venous  congestion,  which  may  go 
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on  to  gangrene  of  the  bowel.  The  hernial  tumor  is  increased  in  volnme 
and  feels  heavier.  Impulse  is  generally  preserved,  at  least  at  the  neck 
of  the  sac,  and  in  some  instances  the  finger  can  be  passed  into  the  still 
patent  orifice  by  indenting  the  coverings.  There  is  no  decided  pain,  but 
slight  tenderness,  and  no  tension  of  the  contents.  With  the  constipa- 
tion patients  complain  of  headache,  and  have  a  coated  tongue  and  in- 
creased sensations  of  fulness  and  weight  in  the  hernia.  There  may  be 
slight  colicky  pains,  nausea,  and  vomiting  before  the  bowels  are  evacu- 
ated. There  is  no  fever.  These  phenomena  are  of  one  or  two  days' 
duration,  and  pass  oflP  with  a  free  movement  of  the  bowels.  They  may 
persist,  and  even  go  on  to  those  of  strangulation ;  the  vomiting  is  repeated, 
the  constipation  persists,  there  are  prostration  and  an  increased  pulse- 
rate,  with  pain  in  the  swelling,  which  becomes  tense  and  tender  and  loses 
its  impulse.  Repetition  of  the  vomiting  and  a  failure  to  respond  to 
enemata  or  a  laxative  should,  even  in  the  absence  of  other  signs  of 
strangulation,  make  one  apprehensive  of  that  accident.  Patients  should 
be  carefully  treated,  for  some  one  of  these  attacks  is  likely  to  imperil 
life. 

Treatment. — Eftbrts  at  taxis  are  injudicious  and  likely  to  do  harm. 
Gentle  kneading  and  massage  of  the  hernia  and  the  abdomen  may  stimu- 
late peristalsis  and  help  unload  the  intestine,  but  this  is  to  be  avoided  if 
there  be  tenderness.  The  patient  should  rest  in  bed,  with  hips  elevated, 
and  the  hernia  supported  by  cushions  and  bandages,  so  as  to  assist  the 
venous  circulation,  and  warm  applications  made.  Opium  is  to  be  ad- 
ministered only  to  relieve  pain ;  the  tenderness  and  discomfort  may  be 
allayed  by  codeine,  chlorodyne,  trional,  or  bromide  of  potassium.  Fluid 
diet  is  to  be  prescribed.  At  the  earliest  possible  moment  high  enemata 
of  water,  with  the  addition  of  castor  oil  or  olive  oil  or  ox-gall,  are  to  be 
given  through  the  rectal  tube  and  repeated  after  a  few  hours.  If  a 
movement  follows,  with  evident  diminution  in  the  volume  of  the  tumor, 
calomel  followed  by  salines,  or  the  salines  alone,  should  be  administered. 
Cathartics  should  not  be  given  at  the  outset.  If  the  intestinal  obstruc- 
tion persist,  herniotomy  should  be  done. 

INFLAMED    HERNIA. 

An  irreducible  hernia  may  become  inflamed  from  forcible  or  pro- 
longed taxis,  from  the  pressure  of  a  truss,  fecal  obstruction,  enteritis, 
or  contusion.  In  the  last  event  rupture  of  the  intestine  has  been 
known  to  occur.  Constriction  of  the  contents  at  the  neck  of  the  sac  may 
cause  inflammation,  or  the  contents,  inflamed  from  any  cause,  may 
become  strangulated  from  increase  in  volume  and  venous  congestion. 
Inflammation  is  most  frequently  seen  in  femoral  epiploceles,  and  then  in 
scrotal  and  umbilical  hernise  containing  both  gut  and  omentum.  Its 
features  are  those  of  peritonitis  limited  to  the  hernial  sac.  The  con- 
tents of  the  sac  are  swollen,  congested,  and  surrounded  by  a  varying 
amount  of  bloody  and  turbid  serum.  The  omentum  is  softer  and  more 
pliable  than  normal,  and  there  may  be,  especially  in  femoral  epiploceles, 
but  a  small  portion  engaged  in  a  sac  which  is  distended  with  fluid.  After 
the  absorption  of  the  fluid,  adhesions  of  varying  density  and  area  are 
formed  between  the  contents  and  the  sac.     Resolution  with  adhesion 


160  HERNIA. 

usually  occurs  in  epiploceles,  though  suppuration  has  been  met  with. 
The  inflamed  intestine  is  in  clanger  of  gangrene  or  strangulation  unless 
resolution  occurs  promptly.  Inflamed  hernial  sacs  have  been  met  with 
containing  only  fluid. 

Clinical  Features. — The  hernia  enlarges  and  feels  hot  and  tender, 
and  is  very  painful.  If  there  be  much  fluid,  it  is  tense  and  semi-fluctu- 
ating. Imprisoned  omentum  with  little  fluid  gives  an  irregular  outline. 
The  impulse  on  coughing  can  be  usually  appreciated,  and  the  tension  at 
the  neck  is  less  than  in  strangulated  hernia.  With  these  local  changes 
there  is  a  slight  febrile  movement,  with  nausea  and  constipation,  but 
rarely  vomiting.  The  constipation  is  not  a  feature  in  epiploceles,  and 
not  infrequently  the  local  signs  only  are  present.  The  average  duration 
of  symptoms  is  about  one  week.  In  the  event  of  gangrene  of  the 
bowel  or  suppuration  in  the  sac  the  skin  over  the  hernia  becomes  red- 
dened and  the  subcutaneous  tissue  oedematous. 

In  large  scrotal  irreducible  hernise  which  become  inflamed  there  is 
so  much  risk  of  gangrene  that  both  the  local  and  general  symptoms 
must  be  carefully  watched. 

The  treatment  consists  in  rest,  the  application  of  ice,  use  of  a  fluid 
diet,  and  the  administration  of  opium  sufficient  to  relieve  pain.  With 
old  persons  ice  must  be  used  with  caution.  An  enema  may  be  given  at 
the  outset,  even  if  there  be  no  constipation.  Cathartics  and  laxatives 
should  not  be  administered  till  pain  and  tenderness  are  absent.  Any 
indication  that  the  inflammation  is  going  on  to  strangulation  should  be 
met  by  prompt  incision  of  the  sac  and  the  management  of  its  contents 
as  directed  in  herniotomy. 

STRANGULATED    HERNIA. 

A  hernia  is  said  to  be  strangulated  when  it  becomes  irreducible,  with 
not  only  obstruction  to  the  passage  of  the  fecal  contents  of  the  impris- 
oned loop  of  intestine,  but  interference  with  its  circulation. 

Causes. — An  unusual  effort  of  any  kind,  a  blow  or  fall,  violent 
coughing,  straining  at  stool,  heavy  lifting,  are  among  the  most  common 
causes  of  strangulation  in  a  hernia  previously  reducible.  In  irreducible 
hernia  strangulation  may  result  from  inflammation  or  engorgement  of 
the  contents,  from  adhesions  in  the  sac,  from  bands  of  adherent  omen- 
tum, or  from  twisting  of  a  loop  of  bowel  in  the  sac.  Very  rarely  stran- 
gulation may  occur  synchronously  with  the  first  appearance  of  the 
hernia,  especially  in  the  femoral  region.  One  such  case  has  been  ob- 
served at  the  Hospital  for  Ruptured  and  Crippled. 

Mechanism. — The  early  surgeons,  from  the  time  of  Celsus  until  the 
last  century,  all  believed  strangulation  due  to  an  accumulation  of  "  hard- 
ened fseces  "  in  the  loop  of  bowel  occupying  the  hernial  sac.  Lavater,  in 
1672,  was  the  first  to  regard  this  theory  alone  insufficient  to  explain  all 
the  phenomena,  and  he  brought  forward  inflammation  of  the  bowel  as 
an  additional  cause.  The  old  theory  of  fecal  accumulation  continued  to 
be  held  long  afterward,  until  Sharp  and  Malgaigne  showed  it  to  be  with- 
out rational  foundation.  The  fact  that  in  nearly  all  cases  of  strangula- 
tion the  small  intestine  rather  than  the  large  was  found  in  the  sac  fur- 
nished sufficient  evidence  that  "  hardened  fseces  "  could  not  be  the  cause 
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of  the  trouble.  A^arious  modern  theories  have  been  advanced,  but  only 
two  are  of  sufficient  importance  to  be  mentioned  here. 

The  elastic-compression  theory  explains,  in  a  measure,  the  vary- 
ing conditions  in  a  strangulated  hernia.  Starting  with  a  narrow  her- 
nial orifice,  by  some  unusual  intra-abdominal  pressure  or  expulsive 
effijrt  a  loop  of  bowel  is  forced  through  the  orifice  into  the  yielding  sac 
bevond.  The  constricting  band  or  ring,  consisting  usually  of  the  dense 
fibres  of  the  aponeurosis  of  the  external  oblique  in  the  inguinal,  and 
Poupart's  ligament  in  femoral,  hernia  possesses  more  or  less  elasticity, 
and  as  soon  as  the  intra-abdominal  pressure  ceases  by  virtue  of  this  elasti- 
citv  the  ring  returns  to  its  former  size.  The  result  of  this  is  compression 
of  the  loop  of  bowel  engaged.  Venous  congestion  quickly  follows,  and 
the  resulting  exudations  of  serum  still  further  increase  the  volume  of 
the  hernia  and  render  reduction  more  and  more  difficult.  If  the  con- 
striction be  not  relieved  in  time,  gangrene  of  the  bowel  follows. 

Theory  of  Fecal  Occlusion. — Leaving  out  of  consideration  various 
details,  the  principle  is  the  following  :  given  a  hernial  sac  containing  a 
loop  of  intestine,  which  by  some  unusual  strain  has  been  forced  through 
a  comparatively  narrow  hernial  aperture,  "  strangulation "  is  brought 
about  not  by  "  elastic  compression,"  but  by  fluid  fasces  and  gas  being 
forced  from  above  into  the  loop  in  question  through  increased  peristaltic 
action.  The  fseces,  once  in  the  loop,  cannot  be  expelled  on  account  of 
the  diminished  peristalsis,  or  even  entire  absence  of  peristalsis  due  to 
compression. 

It  is  quite  possible  that  some  cases  of  strangulation  are  due  to  a 
combination  of  both  of  these  supposed  causes,  yet  the  majority  can  be 
explained  more  simply  on  the  theory  of  venous  congestion. 

Theory  of  Venous  Congestion. — The  walls  of  the  veins  being  more 
easily  compressed  than  the  walls  of  the  arteries,  blood  continues  to  be 
pumped  into  the  loop  of  imprisoned  bowel  after  its  mode  of  return 
througli  the  veins  has  been  cut  off.  This  gives  rise  to  the  great  engorge- 
ment always  seen  in  strangulated  hernia,  and  renders  reduction  difficult. 

Pathological  Anatomy. — The  name  conveys  an  incorrect  idea,  as  it 
gives  a  notion  of  complete  strangulation,  as,  e.  g.,  a  loop  of  intestine 
constricted  by  a  rubber  band.  This  would  suddenly  cut  off  all  circula- 
tion, which  does  not  happen  in  a  strangulated  hernia.  The  hernial  ori- 
fice is  almost  always  large  enough  to  admit  the  finger,  so  that  circulation 
is  gradually  and  not  suddenly  cut  off,  the  rapidity  of  the  process  depend- 
ing on  the  relative  size  of  the  orifice  and  the  intestine  or  omentum 
occupying  it.  There  is  no  active  contraction  or  spasm  on  the  part  of 
the  neck  of  the  sac  :  the  constricting  effect  is  brought  about  by  the 
changes  which  take  place  in  the  loop  of  bowel  engaged.  These  changes 
are  most  marked  at  the  site  of  the  neck  of  the  sac. 

The  external  ring  plays  an  important  part  in  the  constriction  in  in- 
guinal hernia,  and  many  authorities  have  regarded  it  as  the  principal 
factor  in  producing  strangulation.  Berger,^  who  has  investigated  this 
point  very  fully,  proved  that  the  neck  of  the  sac,  when  dissected  free 
from  the  external  ring,  was  capable  of  considerable  dilatation,  and  his 
conclusions  were  that  the  neck  itself  was  "  rarely  capable  of  forming  a 
veritable  stricture."     ^lacready  states  that  "  it  is  probable  that  the  seat 

1  Arch.  gen.  de  Med.,  1876,  ii.  208. 
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of  the  stricture  is  more  ofteu  at  the  neck  of  the  sac  in  inguinal  hernia, 
and  at  the  fibrous  ring  (Gimbernat's  ligament),  outside  the  neck,  in 
femoral  hernia." 

Efeds  of  Strangulation. — The  first  effect  is  obstruction  to  the  venous 
return,  the  veins  being  less  resisting.  This  is  followed  by  a  deep  con- 
gestion of  the  gut,  causing  it  to  assume  a  bluish,  mahogany,  or  purple 
color.  Exudation  into  the  sac  soon  follows,  and  signs  of  inflammation 
appear.  The  exudation,  which  at  first  is  clear,  later  becomes  turbirl,  and 
the  tissues  outside  the  sac  become  infiltrated  and  oedematous,  and  finally,  ■ 
unless  the  constriction  is  relieved,  gangrene  of  the  gut  takes  place.  This 
may  comprise  the  entire  knuckle  or  be  localized  in  spots  as  to  the  posi- 
tion where  the  gangrene  is  most  likely  to  occur.  Reichert  ^  has  examined 
25  cases  of  gangrene  with  the  following  result :  In  5  cases  the  whole  loop 
was  gangrenous ;  in  4  the  gangrene  was  found  at  the  site  of  constric- 
tion ;  in  9  it  was  located  in  the  convexity  of  the  loop  ;  and  in  7  both 
the  site  of  constriction  and  the  convexity  were  involved. 

General  peritonitis  may  follow,  or  adhesions  may  form  above  the 
ring,  shutting  off'  the  general  cavity.  The  tissues  about  the  sac  may 
become  inflamed  and  suppurate,  and  in  rare  instances  a  fecal  fistula  is 
established  by  nature,  by  means  of  which  the  gangrenous  intestine  is 
thrown  off*  and  recovery  may  follow.  The  omentum  seldom  becomes 
gangrenous,  perhaps  owing  to  the  absence  of  bacteria,  which  probably 
play  an  important  part  in  producing  gangrene  of  the  bowels.  Ljung- 
gren  ^  found  bacteria  in  the  fluid  contained  in  the  hernial  sac  in  3  out  of 
9  cases.  Of  39  cases  investigated  by  others,  in  27  the  fluid  contained 
no  bacteria. 

Gangrene  may  occur  shortly  after  the  beginning  of  strangulation  or 
it  may  be  deferred  for  many  days.  The  earliest  time  in  which  it  has 
been  observed  is  four  hours.  Berger^  reports  a  case  of  gangrene  of 
seventy-two  centimeters  of  intestine  after  ten  hours'  strangulation. 
Other '  cases  have  been  observed  in  which  strangulation  had  existed 
upward  of  two  weeks  without  gangrene,  yet  all  of  these  cases  resulted 
fatally. 

The  symptoms  are  very  similar  to  those  of  intestinal  obstruction, 
and  when  they  exist  one  should  at  once  examine  all  sites  where  external 
hernia  may  occur. 

The  first  symptoms  are,  as  a  rule,  local  and  referable  to  a  tumor 
which  is  irreducible.  This  tumor  becomes  painful,  tense,  and  tender  to 
pressure,  especially  if  applied  over  the  neck.  No  impulse,  or  at  most  a 
very  slight  impulse,  is  produced  by  coughing.  If  seen  at  an  early 
stage,  the  tumor  is  resonant,  but  later,  owing  to  an  exudation  of  fluid  in 
the  sac,  the  resonance  gradually  disappears. 

Fain  is  an  early  symptom.  Though  at  first  it  is  localized  in  the 
tumor,  it  is  soon  felt  in  the  abdomen,  and  is  frequently  referred  to  the 
epigastrium.  It  is  severe  in  character,  comes  on  in  paroxysms,  and  may 
cause  fiiintness,  nausea,  and  vomiting. 

Vomiting  is  the  most  important  of  all  the  symptoms.  It  recurs  at 
more  or  less  frequent  intervals  until  the  strangulation  is  relieved  or  until 

1  Die  Leh.  v.  d.  Bruch  EingJd.,  1886,  175. 

2  Bev.  internationale  de  Bibliographie,  Beyrouth,  March  10,  1894. 
^  L'  Union  medical,  1879,  xxvii.  1055. 
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death  occurs.  At  first  the  vomitus  consists  of  the  contents  of  the  stom- 
ach, but  later  it  contains  bile,  mucus,  and  finally  fecal  matter  from  the 
small  intestines. 

Constipation. — This  is  usually  absolute,  and  is  a  symptom  of  great 
importance  in  diagnosis.  A  small  stool  may  be  obtained  by  an  enema 
or  even  by  a  purgative,  but  this  is  simply  due  to  emptying  the  bowel 
below  the  point  of  constriction.  In  a  few  recorded  cases  diarrhoea  has 
been  an  early  symptom  of  strangulation.  In  cases  where  only  a  portion 
of  the  calibre  of  the  bowel  is  strangulated  constipation  is  present  in  about 
50  per  cent. 

A  slight  rise  in  temperature  is  seen  in  most  cases  of  strangulation, 
except  in  the  later  stages,  when  the  temperature  may  become  subnormal. 
The  pulse-rate  is  increased  in  frequency  always,  and  becomes  thready 
and  "  wiry "  when  peritonitis  ensues.  The  pain  and  the  inability  to 
retain  nourishment  cause  marked  prostration. 

If  the  strangulation  is  not  relieved,  the  pain  increases  in  severity  and 
is  chiefly  abdominal ;  the  vomiting  persists  and  becomes  fecal  in  cha- 
racter ;  prostration  becomes  extreme,  the  surface  cold,  the  pulse  small 
and  feeble,  and  the  patient  dies  in  collapse. 

Course  and  Modification  of  Symptoms. — In  case  of  sloughing  or  gan- 
grene there  may  be  local  signs  of  abscess,  the  tumor  may  again  become 
tympanitic,  and  the  cellular  tissue  may  give  a  crepitation  due  to  emphys- 
ema. This  is  moi"e  likely  to  occur  in  the  large  hernise  of  old  people. 
In  the  event  of  a  local  peritonitis,  with  abscess  and  discharge  externally, 
the  symptoms  do  not  go  on  to  absolute  collaiDse.  Gradual  improvement 
may  follow,  and,  an  artificial  anus  having  been  formed,  recovery  may 
ensue.  This  favorable  issue  is,  however,  rare,  but  it  is  met  with  in 
femoral  hernia  more  especially. 

In  omental  hernia  the  symptoms  are  less  marked,  but  the  condition  is 
by  no  means  free  from  danger.  Constipation  may  be  overcome  with  an 
enema.  Vomiting  is  not  so  conspicuous,  and  may  even  be  absent ;  the  pain 
and  the  local  phenomena  are  as  significant  as  in  intestinal  strangulation. 

In  partial  enterocele  (Littre's  hernia)  vomiting  is  likely  to  persist, 
while  the  constipation  is  relieved  by  treatment,  but  the  local  signs  remain 
the  same. 

Diagnosis. — In  strangulated  hernia  there  is  loss  of  impulse,  pain, 
tension,  and  tenderness,  vomiting  and  constipation,  and  marked  pros- 
tration. In  obstructed  hernia  the  impulse  is  preserved,  pain  is  moderate, 
tension  is  lacking,  tenderness  is  absent ;  vomiting,  constipation,  and  con- 
stitutional prostration  are  not  marked  or  yield  readily  to  treatment.  In 
an  inflamed  hernia  impulse  is  generally  preserved ;  pain  and  tenderness 
exist  without  tension  ;  vomiting,  constipation,  and  constitutional  symp- 
toms are  trifling  in  severity. 

There  is  no  difficulty  in  diagnosis  in  typical  cases  ;  doubt  will  some- 
times exist  in  cases  of  strangulated  omental  hernia  or  partial  enterocele. 
It  is  always  best  to  give  the  benefit  of  the  doubt  to  the  diagnosis  of 
strangulation,  and  act  accordingly.  It  is  better  to  follow  this  plan  than 
to  wait  for  time  to  make  the  diagnosis.  In  cases  presenting  the  features 
of  intestinal  obstruction  it  is  wise  to  examine  all  sites  of  both  common 
and  rare  forms  of  hernia.  In  fleshy  people  small  hernial  protrusions 
may  escape  a  superficial  observation. 
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Prognosis. — If  left  untreated,  the  average  duration  of  life  is  about 
seven  days.  Recovery  is  so  exceptional  that  it  may  be  looked  upon  as 
one  of  those  conditions  in  which  the  life  of  the  patient  is  absolutely  in 
the  hands  of  the  surgeon.  Delay  or  injudicious  treatment  may  cause  a 
fatal  and  speedy  termination.  Cathartics  should  be  strongly  condemned. 
Promptness  is  the  cardinal  principle  in  the  treatment  of  strangulated 
hernia. 

Treatment. — The  contents  must  be  returned  into  the  abdomen  or 
the  hernia  made  reducible  by  manual  pressure  (taxis)  or  by  operation 
(herniotomy). 

(1)  Taxis  is  the  term  applied  to  manual  force  used  in  attempting  to 
reduce  a  hernia ; 

(2)  Herniotomy  consists  in  an  open  incision,  exposure  and  divis- 
ion of  the  constricting  tissues,  and  reduction  of  the  contents  of  the 
sac. 

Certain  preliminary  measures  may  be  employed,  but  these  should 
never  be  persisted  in  beyond  a  few  hours  ;  e.  g.  rest,  restriction  of  food, 
the  administration  of  stimulants  and  opium,  and  the  application  of  ice 
to  the  hernial  tumor.  Elevation  of  the  pelvis  and  flexure  of  knees  may 
be  of  service  in  aiding  reduction.  The  warm  bath  has  been  extensively 
used,  and  it  is  still  advocated  by  many  surgeons.  The  external  applica- 
tion of  ether  has  been  used  by  some  surgeons  with  good  results.  The 
only  objection  to  these  adjuvants  is  the  time  they  require,  and  unless 
one  can  be  sure  of  the  condition  of  the  bowel  the  delay  may  be 
dangerous. 

Simple  taxis  should  be  tried  first,  except  under  conditions  mentioned 
as  contraindications.  If  this  fail,  the  surgeon  may  after  a  short  interval 
make  a  second  effort.  If  this  prove  unsuccessful,  taxis  under  anaesthe- 
sia should  be  resorted  to.  Before  doing  this,  preparations  for  operation 
should  be  made,  so  that,  in  the  event  of  failure,  herniotomy  can  be  per- 
formed without  delay,  or  the  necessity  of  subjecting  the  patient  again  to 
an  anaesthetic. 

Mode  of  Performing  Taxis. — Position  of  the  patient. — In  inguinal 
hernia  the  pelvis  should  be  elevated  and  the  thighs  flexed.  In  femoral, 
the  thigh  should  be  flexed  and  slightly  rotated  inward.  In  umbilical, 
both  thighs  should  be  flexed  so  as  to  relax  the  abdominal  muscles  to  the 
fullest  extent.  An  advantage  is  sometimes  gained  by  ''  inverting  "  the 
patient,  as  it  is  termed,  placing  the  head  and  shoulders  on  the  floor 
while  the  pelvis  rests  upon  a  table  or  couch. 

The  surgeon  should  grasp  the  neck  of  the  sac  with  the  left  hand,  and 
then  make  careful  lateral  compression  over  the  fundus  with  his  right 
hand.  Special  movements  have  been  recommended,  but  it  may  be  doubted 
if  they  have  any  especial  value.  Traction  on  the  tumor,  followed  by 
pressure,  will  often  aid  in  reduction.  Alternate  pressure  with  the  left 
hand  over  the  ring,  and  with  the  right  over  the  fundus,  will  often  suc- 
ceed. Taxis  should  not  be  employed  longer  than  three  to  five  minutes 
in  enteroceles  ;  it  may  be  a  trifle  more  prolonged  and  more  forcible  in 
epiploceles. 

Failure  to  reduce  the  bowel  may  depend  upon  effiision  in  the  sac  or 
on  effusion  or  gas  in  the  bowel  itself.  Some  surgeons  have  advised  aspi- 
ration to  overcome  these  conditions.     Hern  has  reported  33  cases  aspi- 
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rated  with  a  fine  hypodermic  syringe,  and  in  29  of  these  reduction  Avas 
accomplished.  He  advises  it  only  in  cases  where  strangulation  has  existed 
a  short  time  and  which  refuse  operation.  It  is  a  measure  of  doubtful 
advantage. 

Signs  of  Reduction. — If  the  taxis  is  successful,  the  imprisoned  intes- 
tine slips  up  into  the  abdomen  suddenly,  while  the  omentum  slides  away 
more  slowly.  The  hernial  tumor  disappears,  and  the  finger,  passed  into 
the  canal,  finds  it  empty.  The  relief  of  pain  is  almost  instantaneous, 
vomiting  ceases,  and  after  a  varying  time  feces  and  gas  are  passed  per 
rectum. 

After-treatment. — So  soon  as  reduction  is  accomplished  a  pad  of 
gauze  or  lint  or  cotton  should  be  placed  over  the  hernial  orifice,  sup- 
ported by  adhesive  plaster  or  a  bandage.  Occasionally  the  truss  pre- 
viously used  may  be  replaced.  The  patient  should  be  kept  reeumljent 
until  the  abdominal  pain  and  tenderness  have  subsided,  all  constitutional 
disturbance  has  disappeared,  and  until  the  bowels  have  moved  naturally. 

Aecidents  and  Dangers  of  Taxis. — By  too  forcible  or  too  prolonged 
efforts  the  bowel  may  be  lacerated  or  ruptured,  or  so  severely  contused  as 

Fig.  102. 


Diagram  illustrating  reduction  of  the  sac  in  femoral  hernia  (Roser). 


to  hasten  the  process  of  gangrene.  There  is  risk,  too,  of  peritonitis 
from  squeezing  into  the  abdominal  cavity  some  of  the  infected  fluid  of 
the  sac.  The  sac  may  be  ruptured  (Fig.  104)  and  the  contents  forced 
out  into  the  subcutaneous  tissue  ;  the  sac  itself  may  be  reduced  with  the 
bowel  still  constricted  at  its  neck  in  femoral  hernia  (Fig.  102),  or  the 
contents  may  in  case  of  an  inguinal  properitoneal  hernia  (see  p.  000)  be 
merely  forced  from  the  lower  into  the  upper  segment  of  the  sac,  as  illus- 
trated in  Fig.  103.  These  different  anatomical  conditions  cannot  all  be 
clinically  recognized.  They  may,  for  practical  purposes,  be  included 
under  the  head  of  "  an  apparent  reduction."  The  hernial  tumor  is  appa- 
rently reduced,  but  after  a  few  hours  the  symptoms  of  strangulation 
reappear  in  the  form  of  continued  prostration,  vomiting,  pain,  and  ten- 
derness or  fulness  about  the  hernial  site.    Under  these  circumstances  the 
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abdomen  should  be    promptly  opened  by  a  vertical  incision  over  the 
hernia  or  in  the  median  line,  and  the  constricted  gut  released. 


Fig.  103. 


Diagram  illustrating  "  apparent  reduction  "  of  a  strangulated  hernia :  a,  internal  abdominal  ring ; 
b,  external  abdominal  ring;  c,  empty  scrotal  part  of  sac  (Roser). 

That  the  above  are  practical  dangers  is  proved  by  the  deaths  that 
occur  after  successful  taxis.     Bryant  ^  states  that  3.8  per  cent  of  ingui- 

FiG.  104. 


Diagram  illustrating  rupture  of  sac  (Roser). 

nal  hernias  that  have  been  reduced  by  taxis  prove  fatal.  Frikhoifer  ^ 
gives  even  a  higher  mortality — 14.9  per  cent,  in  308  cases  of  femoral 
hernia,  and  7.8  per  cent,  in  518  cases  of  mguinal  hernia. 

The  significance  of  taxis  has  materially  diminished  since  abdominal 
operations  have  proved  so  successful,  and  it  is  no  longer  judicious  to 
persist  in  it  to  the  extent  that  was  countenanced  by  the  practice  of 

1  Clin.  Surgery,  pp.  212-215. 

^  Median.  Jahrb.,  Nasson,  1861,  xvii.  439. 
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twenty  years  ago.  It  is  not  going  too  far  to  look  upon  it  as  an  adju- 
vant to  herniotomy,  and  to  resort  to  it  only  when  all  preparations  for 
operation  can  be  promptly  made. 

Contraindications  to  Taxis. — It  is  unwise  to  attempt  taxis  if  previously 
to  strangulation  the  hernia  has  been  irreducible,  as  in  many  cases  of  um- 
bilical hernia  ;  if  there  be  present  symptoms  of  inflammation  or  gangrene 
or  general  peritonitis  ;  and  if,  in  general,  the  strangulation  has  lasted  for 
twenty-four  hours. 

Herniotomy,  or  helotomy,  should  be  performed  when  taxis  has  failed 
or  in  cases  where  it  is  contraindicated.  If  possible,  it  should  be  done 
during  the  same  anaesthetic  seance.  It  is  a  justifiable  and  imperative  ope- 
ration even  in  conditions  of  extreme  prostration.  Most  surgeons  of  ex- 
perience have  witnessed  cases  that  seemed  to  be  moribund  which  have 
undergone  successful  operation.  Success  in  this  operation  is  directly 
proportionate  to  its  early  application.  With  the  diminished  mortality 
of  aseptic  operations  it  may  truly  be  said  that  herniotomy  is  a  less  dan- 
gerous procedure  than  taxis  incliiferently  or  indiscriminately  applied.  It 
has  been  successful  under  cocaine  ansesthesia,  and  even  without  any  anaes- 
thetic in  cases  of  great  prostration.  The  operation  consists  of  the  fol- 
lowing steps : 

First  Step. — Exposure  of  the  sac  and  opening  it.  An  incision  two 
or  three  inches  in  length  should  be  made  over  the  neck  and  upper  part 
of  the  body  of  the  sac  parallel  to  the  long  axis  of  the  hernia,  and  with 
a  director  or  two  forceps  layer  after  layer  of  tissue  should  be  divided 
until  the  peritoneum  is  reached.  This  may  be  recognized,  first,  by  the 
presence  of  the  subperitoneal  fat  immediately  outside  it ;  second,  by  its 
lead  or  bluish  color  ;  third,  by  its  gliding  over  the  contents  of  the  sac 
beneath  it.  The  sac,  once  recognized,  must  be  in  all  cases  opened,  the 
edges  retracted,  and  the  contents  examined.  It  will  usually  be  found  to 
contain  a  little  fluid,  the  character  of  which  should  be  noted  as  it  escapes. 
This  fluid  is  clear  or  bloody  and  without  odor  when  the  gut  is  merely 
congested.  It  is  turbid  and  still  odorless  when  inflammatory  changes 
have  begun.  It  is  putrid  and  contains  flakes  of  fibrin — sero-purulent 
when  the  intestine  is  gangrenous. 

The  second  step  consists  in  a  division  of  the  constricting  neck,  and 
returning  the  contents  of  the  sac  to  the  abdominal  cavity.  In  all  cases 
the  constriction  is  to  be  divided ;  the  contents  are  to  be  returned  or  not 
according  to  the  condition  in  which  they  are  found.  To  divide  the  con- 
striction the  finger  or  a  broad  director  should  be  passed  up  to  the  neck 
of  the  sac,  and  the  contents,  whether  intestine  or  omentum,  held  out  of 
the  way.  With  an  ordinary  bistoury  or  hernia  knife  passed  uj^on  the 
director  or  the  palmar  surface  of  the  finger  the  constriction  at  the  neck 
is  to  be  divided,  in  general  in  an  upward  direction.  A  free  cut  is  to  be 
avoided  ;  the  incision  should  consist  rather  of  a  series  of  nicks,  only  suf- 
ficient tissue  being  cut  through  to  permit  the  constriction  to  be  relieved. 
If  the  contents  (bowel  or  omentum)  be  in  good  condition,  they  are  to  be 
returned  to  the  abdomen  by  direct  pressure.  If  gangrenous,  they  may 
be  left  in  place  or  resected. 

The  third  step  consists  in  closure  of  the  wound  over  a  small  tampon 
of  iodoform  gauze.  In  many  cases  the  attempt  at  radical  cure  may  be 
made  at  this  stage  in  accordance  with  procedures  elsewhere  described. 
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Management  of  Contents. — Great  gentleness  should  be  used  in  the 
manipulations  for  the  return  of  the  extruded  contents,  and  the  viscera 
should  be  kept  warm  by  free  ablution  of  sterilized  saline  solution. 
The  intestine  may  be  said  to  be  in  good  condition  when  its  serous  coat 
is  still  smooth  and  glistening  [  when  it  is  red  or  purple,  or  even  mahog- 
any in  color ;  when  it  has  a  firm,  elastic  feel ;  when  it  is  warm,  or 
becomes  warm,  a  few  seconds  after  the  constriction  has  been  divided  ; 
and  when  the  jSuid  contained  in  the  sac  is  clear  or  bloody  and  odor- 
less. It  is,  on  the  other  hand,  bad  or  doubtful  when  its  peritoneal 
coat  is  granular  or  lustreless ;  when  it  is  black  in  color,  flabby,  and 
cedematous  to  the  feel ;  remains  cold  after  exposure  and  after  divis- 
ion of  the  constriction ;  and  when  the  fluid  contained  in  the  sac  is 
putrid  or  sero-purulent.  Reduction  is  sometimes  difficult,  owing  to  the 
slippery  character  of  the  loops  of  the  intestine.  It  is  a  good  plan  to 
first  squeeze  out  the  air  in  the  strangulated  loop,  and  then  to  push  back 
the  loop  itself;  existing  adhesions  may  be  separated  or  cut  through,  but  all 
bleeding  points  should  be  carefully  secured  by  ligature.  Notwithstand- 
ing the  above  distinctive  features  of  good  and  bad  conditions,  one  will 
sometimes  be  in  doubt  as  to  the  best  course  to  pursue.  In  these  cases 
of  doubt  it  is  probably  better  not  to  return  the  intestine,  but  to  permit 
it  to  remain  in  place,  protected  by  a  proper  bandage,  after  the  constric- 
tion has  been  removed,  until  a  few  hours'  exposure  \^"ill  have  determined 
whether  it  has  vitality  enough  to  be  safely  returned  to  the  abdomen. 
Small  perforations  may  be  closed  with  suture  and  the  otherwise  healthy 
bowel  returned.  A  gangrenous  knuckle  must  be  either  left  in  place  or 
the  operation  of  resection  undertaken.  AVhen  left  in  place,  there  is  no 
need  of  sutures ;  adhesions  in  the  neighborhood  of  the  neck  are  sufficient 
to  hold  the  intestine  in  place.  One  must  be  sure  that  the  constriction  is 
divided,  so  as  to  permit  a  passage  of  the  intestinal  contents,  but  should 
interfere  with  the  adhesions  as  little  as  jDossible.  The  gut  should  be 
opened  and  the  whole  operation -wound  fully  protected  with  an  anti- 
septic dressing.  Some  surgeons  prefer  to  remove  the  gangrenous 
knuckle  and  to  form  an  artificial  anus  by  sewing  the  cut  ends  of  gut 
to  the  skin. 

A  resection,  if  undertaken,  must  be  done  through  a  portion  of  the 
intestine  somewhat  removed  from  the  seat  of  constriction,  so  as  to  ensure 
the  application  of  the  sutures  to  perfectly  healthy  bowel.  For  this  pur- 
pose the  hernial  orifice  may  be  enlarged  sufficiently  to  permit  the  loop 
of  the  intestine  to  be  drawn  out  of  the  abdomen  and  carefully  isolated 
by  sterilized  gauze ;  resection  is  then  performed  by  the  usual  procedure, 
by  a  circular  suture,  or  by  Murphy's  button.  Several  feet  of  gangren- 
ous intestme  have  been  in  this  Avay  removed  with  success.  Much  dis- 
cussion has  arisen  as  to  which  is  the  better  plan  in  gangrenous  cases — to 
leave  in  place  and  wait  for  the  formation  of  the  artificial  anus,  to  be 
closed  by  a  secondary  suture  of  the  intestine,  or  to  perform  the  resection 
as  a  primarv"  operation.  Of  the  numerous  statistics  offered  in  support 
of  the  one  plan  or  the  other,  we  note  the  following  : 

Mikulicz^  collected,  in  1891,  173  cases  of  gangrenous  hernia  from  the 
larger  German  hospitals  :  94  were  treated  hy  artificial  anus,  with  a 
resulting  mortality  of  76  ;  67  were  treated  by  primary  resection,  with 

1  Cent./.  Ckirurg,,  1891,  944. 
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a  mortality  of  47  per  cent.  McCosh  ^  collected  115  cases  of  primary 
resection,  with  a  mortality  of  50  per  cent. 

Statistics,  however,  are  not  capable  of  demonstrating  the  preference 
to  be  given  to  the  one  or  the  other  procedure  :  much  must  be  left  to  the 
judgment  of  the  operator,  his  estimate  of  the  patient's  condition,  and 
much  more  depends  upon  his  technical  skill  in  such  an  operation  as  resec- 
tion. In  general,  it  may  be  said  that  a  primary  resection  may  be  judi- 
ciously undertaken  in  a  patient  whose  condition  is  good  enough  to  warrant 
the  addition  of  a  second  prolonged  operation  to  the  one  already  performed 
for  the  relief  of  strangulation.  There  may  be  more  reason  for  doing  it  if 
the  amount  of  intestine  to  be  removed  is  small,  and  if  the  operator  has 
had  sufficient  experience  to  enable  him  to  conclude  this  delicate  operation 
with  rapidity  and  precision.  On  the  other  hand,  in  patients  who  are 
depressed  or  prostrated  at  the  close  of  the  incision  for  the  relief  of  stran- 
gulation, or  where  the  amount  of  intestine  to  be  removed  is  large  (several 
feet),  or  where  the  operator  is  inexperienced,  it  is  undoubtedly  safer  to 
leave  the  gut  in  place,  to  be  treated  subsequently  by  secondary  resection. 
It  is  worthy  of  note  that  a  large  number  of  cases,  especially  of  femoral 
hernia,  are  on  record  where  the  artificial  anus  or  fecal  fistula  has  closed 
.spontaneously. 

Management  of  Omentum. — If  it  be  small  in  quantity  or  little  dam- 
aged by  inflammatory  changes,  and  with  good  circulation,  it  may  be 
returned.  If  it  be  large  in  quantity,  thickened,  and  inflamed,  and  its 
vitality  threatened,  as  shown  by  loss  of  temperature  and  extravasated 
blood,  and  if  by  the  separation  of  adhesions  its  surface  be  left  raw  and 
bleeding,  it  is  best  to  ligate  it  where  it  is  healthy  and  to  return  the 
stump.  This  is  best  done  with  a  chain  ligature  of  medium-sized  catgut, 
in  the  application  of  which  one  should  be  sure  not  to  go  nearer  than  an 
inch  or  an  inch  and  a  half  to  the  transverse  colon.  In  removing  the 
omentum  care  should  be  taken  not  to  cut  within  half  an  inch  of  the 
chain  ligature. 

The  radical  cure  of  the  hernia  may  be  attempted  after  the  operation 
for  strangulation  is  completed.  This  adds  little  or  nothing  to  the  risk 
of  the  previous  operative  steps,  and  should  always  be  done,  except  in 
patients  who  are  in  a  very  prostrated  condition.  The  after-treatment  is 
similar  to  that  after  all  operations  on  the  intestine.  Accidents  in  course 
of  the  operation,  or  a  hemorrhage  from  a  wound  of  the  vessels  in  the 
neighborhood  of  the  neck  and  in  the  separation  of  adhesions,  can  be 
averted  with  care,  but  all  bleeding  points,  especially  in  parts  that  are  to 
be  returned  to  the  abdomen,  should  be  most  carefully  scrutinized.  A 
wound  or  tear  of  the  intestinal  wall  is  sometimes  unavoidable,  but  it 
should  be  sutured  at  once. 

Prognosis. — Operations  undertaken  early,  before  gangrene  or  per- 
foration has  occurred,  are  attended  with  little  risk.  Later  operations 
may  be  fatal  from  shock,  from  peritonitis,  which  is  present  at  the  time 
the  operation  is  undertaken,  or  from  subsequent  complications.  The 
earlier  the  operation  is  undertaken,  the  greater  the  chance  of  success. 

Complications. — A  local  peritonitis  may  occur  about  the  wound,  but 
this  is  usually  conservative  in  character  and  not  attended  with  more 
than  local  symptoms.      There  sometimes  occurs  intestinal  obstruction 

1  N.  Y.  Med.  Journ.,  1889,  No.  49,  281. 


170  HERNIA. 

from  formation  of  adhesions,  from  kinking  of  the  bowel,  or  from  its 
strangulation  by  bands  of  omentum.  This  condition  is  an  indication  for 
immediate  laparotomy.  Shock  causes  the  death  of  some  patients,  espe- 
cially when  the  operation  has  been  performed  at  a  late  moment.  Gen- 
eral peritonitis  from  rupture  of  the  returned  bowel  is  inevitably  fatal.  A 
paralysis  of  the  bowel  (the  portion  which  has  been  strangulated)  some- 
times occurs,  especially  in  old  people.  It  gives  rise  to  phenomena  of 
obstruction — enteritis  characterized  by  pain,  diarrhoea,  sometimes  vomit- 
ing, abdominal  tenderness — and  demands  only  medical  treatment. 

Mortality  after  Herniotomy. — In  382  cases  treated  from  1822  to  1858^ 
Frickhoffer  found  a  mortality  of 

19.4  per  cent,  in  cases  strangulated  1      dav  or  less. 

49  '•'  "  "  2      da>s. 
40.9       "                  "               "            3         " 

50  "  "  "  4-0     " 

Habs  and  Reichel  have  analyzed  129  cases  operated  upon  aseptically, 
with  the  following  results  : 

Mortality  of  12.5  per  cent,  in  cases  strangulated  1  dav. 
"      '         26.1       "  "  "  2  days. 

"  36.3       "  "  "  3    " 

"  44         "  i'  «  4    " 

The  improvement  in  the  latter  class  is  less  marked  than  one  would 
suppose,  but  in  operations  for  strangulated  hernia  there  is  seldom  suf- 
ficient time  to  enable  the  surgeon  to  carry  out  the  usual  technique  to 
render  the  field  aseptic.  The  age  of  the  patient  has  some  bearing  on 
the  prognosis.  The  chances  of  recovery  are  greatest  between  the  ages 
of  twenty  and  thirty  years,  while  after  fifty  years  the  mortality  is 
doubled. 

The  most  recent  statistics  on  the  results  of  operation  for  strangulated 
hernia  are  those  of  Henggeler,^  founded  upon  an  analysis  of  276  cases 
treated  at  the  surgical  clinic  of  Kronlein  at  Zurich  between  the  years 
1881  and  1894.  These  cases  have  been  grouped  according  to  the  method 
of  treatment  employed.  From  1881  to  1884,  when  carbolic  acid  was 
used  for  antiseptic  purposes,  the  mortality  was  38.15  per  cent.  From 
1884  to  1892,  when  corrosive  sublimate  was  used,  the  mortality  was 
21.1  per  cent.  From  1892  to  1894,  in  49  cases  operated  upon  by  asep- 
tic methods,  the  mortality  was  16.2  per  cent.  The  mortality  of  the 
different  varieties  of  hernia  Avas  as  follows : 

Of  111  intjuinal,  21  deaths,  18.9  per  cent. 

"   159  crural,  38      "  23.9       " 

"        4  obturator,  4      "  100. 

"       2  umbilical,  1      "  50. 

STEAXGULATED    HERNIA    IN    INFANTS. 

Surgical  text-books  scarcely  refer  to  strangulation  in  infants,  for  the 
reason   that  it  has  been  regarded  as  too  rare  to  possess  any  practical 
importance.     The  recent  researches  of  Tariel  and  Stern,  however,  show 
J  Deutsch.  Zeit.  f.  Chir.,  1895,  B.  xv.  H.  1,  p.  1. 
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that  it  at  least  deserves  brief  mention.  Stern  made  an  analysis  of  the 
records  of  the  children's  hospitals  at  Basle,  Prague,  Breslau,  Vienna, 
Krakow,  Frankfort,  Amsterdam,  Bern,  and  Gottingen. 

Of  139,000  children  treated,  there  was  not  a  single  operation  for  stran- 
gulated hernia.  He  also  analyzed  1900  herniotomies  performed  at  various 
European  hosj^itals,  and  found  13  to  have  been  on  infants  (under  four 
years  of  age).  Stern  has  added  51  cases  to  the  87  previously  collected  by 
Knobloch.  These  cases  include  only  inguinal  hernia.  Of  the  51  cases 
collected  by  Stern,  11  were  csecal :  70  per  cent,  of  the  cases  occurred 
during  the  first  year  of  life.  Five  cases  under  two  years  of  age  were 
operated  upon  at  the  Hospital  for  Ruptured  and  Crippled  between  the 
years  1891  and  1895,  without  a  single  death. 

The  mortality  is  lower  than  in  adults.  In  the  pre-antiseptic  period 
it  was  33^  per  cent. ;  in  the  antiseptic  period,  20  per  cent.,  or,  ruling  out 
the  cases  in  which  death  was  not  due  to  the  operation,  it  was  13.6  per 
cent.,  which  compares  favorably  with  the  adult  mortality  of  18.9  per 
cent,  based  upon  733  cases  operated  upon  during  the  antiseptic  period. 
In  14  cases  of  strangulated  umbilical  hernia  in  infants  the  mortality  was 
50  per  cent. 

Special  Hernia. 

inguinal  hernia. 

Definition. — Hernial  protrusions  emerging  through  the  inguinal  canal 
are  termed  "  inguinal."  If  they  occupy  the  canal  alone,  they  are  "  incom- 
plete "  (Bubonocele) ;  if  they  pass  into  the  scrotum,  they  are  "  complete  " 
or  "  scrotal."  They  are  subdivided  into  two  classes — oblique  or  indirect 
and  direct — according  to  the  position  of  the  neck  or  orifice  with  reference 
to  the  epigastric  artery. 

In  the  oblique  or  common  form  the  neck  is  external  to  the  epigastric 
artery ;  that  is,  the  hernial  sac  comes  out  of  the  internal  ring  at  a  point 
outside  of  the  epigastric  vessels,  and,  passing  downward  and  inward  to 
the  external  ring,  crosses  the  epigastric  almost  at  right  angles.  In  the 
direct  hernia  the  hernia  does  not  come  out  at  the  internal  ring,  but  forces 
its  way  directly  through  the  wall,  lower  do^^a^,  below  and  to  the  inner 
side  of  the  epigastric  vessels.  It  is  not  always  possible  to  make  out  this 
anatomical  distinction  in  hernise  of  large  size  and  of  long  standing,  but 
the  position  and  shape  of  the  tumor  will  greatly  aid  the  diagnosis. 

OBLIQUE   INGUINAL   HERNIA. 

Of  all  inguinal  herniae  93  per  cent,  are  oblique.  This  variety  may 
be  either  congenital  or  acquired. 

By  congenital  is  meant  a  hernia  in  which  the  sac  connects  with  the 
tunica  vaginalis.  Most  writers  include  under  congenital  hernia  cases 
where  the  hernia  descends  into  an  unobliterated  funicular  jDortion  of  the 
tunica  vaginalis.  Inasmuch  as  such  cases  cannot  be  anatomically  differ- 
entiated from  acquired  hernia,  it  would  seem  better  to  apply  the  term 
"  congenital "  only  to  cases  in  which  the  contents  of  the  sac  are  in  con- 
tact with  the  testis.     A  congenital  hernia  mav  occur  in  the  female  in 
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cases  when  there  remains  an  unobliterated  process  of  peritoneum,  the 
so-called  "canal  of  Xuck." 

It  is  impossible  to  estimate  with  accuracy  the  proportion  of  hernise 


Fig.  105. 


Fig.  106. 


%u 


J 


e.a. 


e.a. 


Indirect  hernia  (oblique) .  Direct  hernia. 

u,  umbilicus ;   a.s,  anterior  superior  spine  of  ilium ;  e.a,  epigastric  artery ;   e,  external  ring :  I, 

internal  ring ;  s,  sac  of  hernia. 

that  are  congenital,  for  the  reason  that  the  diagnosis  cannot  be  positively 
made  without  ojJeration.     The  majority  of  the  cases   occurring  during 

the  first  years  of  life  are  probably 
Fig.  107.  congenital.     Some  authorities  state 

that  all  hernise  occurring  under 
fourteen  years  of  age  are  congen- 
ital, but  this  is  not  true,  as  shown 
by  the  observations  at  the  Hospital 
for  Ruptured  and  Crippled,  based 
upon  250  cases  under  fourteen  years 
of  age  in  which  operation  for  rad- 
ical cure  was  performed.  In  a 
very  large  number  of  these  cases 
the  sac  did  not  communicate  wdth 
the  tunica  vasrinalis. 

Congenital  hernise  are  usually 
subdivided  into  two  varieties:  1. 
When  the  process  of  peritoneum 
is  patent  the  entire  length,  so  that 
the  intestine  or  omentum  may  come 
in  direct  contact  with  the  testis ;  2. 
When  the  process  of  peritoneum, 
while  patent  in  the  upper  portion,  has  been  shut  ofPjust  above  the  testis. 


Congenital  inguinal  hernia  (scrotal)  in  child  sev 
enteen  m.onths  old. 


ACQUIRED    OBLIQUE    HERNIA. 

This  variety  usually  appears  in  adult  life,  though  it  may  occur  in 
youth.  It  is  developed  far  more  slowly  than  hernia  of  the  congenital 
type,  and  appears  at  first  as  a  slight  bulging  over  tlie  internal  ring.  The 
canal  gradually  becomes  dilated,  and  unless  properly  controlled  its  tend- 
ency is  to  become  scrotal  (Fig.  108). 
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There  is  a  rare  form  of  acquired  oblique  hernia  which  has  been  called 
"infantile"  hernia  or  encysted  hernia.  It  is  of  great  importance  to 
understand  the  anatomy  of  this  form,  since  it  not  infrequently  becomes 
strangulated. 

We  have  to  suppose  the  funicular  portion  of  the  sac  connecting  with 


Fig.  108. 


Oblique  inguinal  hernia,  double  (after  Bougery). 


the  tunica  vaginalis  to  have  been  closed  at  the  upper  portion — e.  g.  near 
the  external  ring.  A  hernia  occurring  under  such  conditions,  the  sac 
being  formed  exactly  as  in  an  ordinary  acquired  hernia,  is  pushed  for- 


F.P.V. 


Fig.  110. 


T.P.  V. 


Infantile  hernia  (after  Loekwood) :  S,  sac;  T,  testes:  T.P.V,  testicular  portion  tunica  vaginalis; 
F.P.  V,  funicular  portion  tunica  vaginalis.  Fig.  109  shows  variety  where  tunica  vaginalis  con- 
nects with  abdomen.    Fig.  110  shows  no  communication. 

ward    until  it  meets  the    unobliterated  pouch    of  peritoneum,  making 
really  two  sacs,  the  one  within  the  other  (Figs.  109,  110). 
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Lockwood,  who  has  made  a  most  careful  study  of  infantile  hernise,  has 
brought  forward  a  new  theory  as  to  their  mode  of  origin.  He  believes 
that  the  same  force  that  under  normal  conditions  brings  down  the  vaginal 
process  of  the  peritoneum — viz.  the  muscular  fibre  of  the  gubernaculum 
— may  under  unusual  conditions  bring  down  a  second  process  of  perito- 
neum, thus  producing  this  variety  of  infantile  hernia.  The  hernial  sac 
may  be  entirely  free  from  the  serous  membrane  of  the  tunica  vaginalis, 
or  it  may  be  adherent  at  the  neck  or  more  commonly  at  the  back. 

Coverings. — The  coverings  in  an  oblique  inguinal  hernia  consist  of 
the  peritoneum,  the  iufundibuliform  process  of  the  transversalis  fascia, 

Fig.  111. 


Shin  and 
siibcut.  fat. 

Ext.  oblique 
aponeurosis. 

Cremaster 

muscle. 

Transverse 

fascia. 

Omentum., 

Intestine.. 

Sac 


Dissection  of  oblique  inguinal  hernia  (after  Bougery). 

cremaster  muscle,  intercolumnar  fascia,  superficial  fascia,  and  skin. 
These  different  coverings  possess  less  interest  surgically  than  anatom- 
ically (Fig.  Ill),  although  in  an  operation  skilfully  performed  these 
layers  can  all  be  recognized. 
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DIRECT    INGUINAL,    HERNIA. 

This  form  is  always  acquired.  It  is,  more  properly  speaking,  a  ven- 
tral hernia,  rather  than  inguinal,  since  it  does  not  pass  through  the 
inguinal  canal,  but  through  the  conjoined  tendon  and  triangular  liga- 
ment on  a  level  with  the  external  ring.  Direct  hernia  rarely  if  ever 
occurs  in  children.  It  is  far  more  common  in  men  than  Avomen.  Com- 
pared with  oblique  hernia,  it  is  much  less  frequent,  occurring  in  about 
the  proportion  of  one  in  seven. 

The  different  position  of  the  sac  relative  to  the  cord  in  direct  hernia 
is  of  importance,  especially  in  operating  for  radical  cure.  In  oblique 
hernia  the  sac  invariably  occupies  a  position  anterior  to  the  cord,  while  in 
direct  hernia  the  cord  is  usually  anterior  and  to  the  outer  side  of  the  sac. 

The  coverings  of  a  direct  hernia  are  practically  the  same  as  those  in 
the  oblique,  with  the  exception  of  the  cremasteric  fascia. 

The  shape  of  the  tumor  is  quite  characteristic  in  direct  hernia,  as  it 
is  almost  always  spherical  rather  than  oblong,  and  it  rarely  extends 
into  the  scrotum. 

INCOMPLETE   INGUINAL   HERNIA. 

Diagnosis, — When  incomplete  or  occupying  only  the  canal,  the 
hernia  called  sometimes  "  bubonocele  "  presents  these  symptoms  :  pain, 
tumor,  and  impulse  on  coughing. 

Pain  is  the  most  constant  of  all  symptoms  in  the  early  history  of  a 
hernia.  Macready  states  that  it  occurs  in  96  per  cent,  of  all  cases.  The 
pain  may  be  either  acute  or  dull,  and  is  located  at  the  site  of  the  hernia, 
as  in  the  back  or  in  the  region  of  the  umbilicus.  The  severe,  sharp 
pains  are  most  likely  to  occur  in  the  incipient  stage  of  the  hernia. 

Tumor. — This  sign  occurs  next  in  order  of  time,  and  first  appears  at 
the  site  of  the  internal  ring,  except  in  direct  hernia,  when  it  is  .seen  near 
the  external  ring.  At  first  the  tumor  is  nothing  more  than  a  slight 
bulging  at  the  site  mentioned,  augmented  by  coughing  or  lifting,  and 
entirely  disappearing  on  lying  down.  Later  it  tends  to  increase  in 
volume  and  to  descend  into  the  scrotum. 

Impulse  on  coughing  is  a  constant  and  valuable  sign,  provided  the 
hernia  is  reducible  and  the  subject  is  old  enough  to  enable  the  physician 
to  make  use  of  it.  An  infant  can  usually  be  made  to  cry,  which  is  a 
good  substitute  for  coughing. 

The  swellings  in  the  groin  which  may  be  mistaken  for  incomplete  ingui- 
nal hernise  are  femoral  hernia,  hydrocele  of  the  cord  in  the  male,  hydrocele 
of  the  canal  of  Nuck  or  cysts  of  the  round  ligament  in  the  female,  unde- 
scended testis,  psoas  abscess,  inguinal  adenitis,  retroperitoneal  adenitis, 
tuberculosis  of  the  cord,  malignant  disease  of  glands,  fatty  tumors. 

Femoral  Hernia. — The  diagnosis  between  inguinal  and  femoral  hernia 
is  not  usually  difficult  if  we  bear  in  mind  the  two  chief  landmarks — viz. 
the  spine  of  the  pubis  and  Poupart's  ligament.  In  the  male,  if  the  hernia 
is  reducible,  the  external  ring  can  always  be  made  out.  The  spine  of  the 
pubis  may  be  found  in  the  male  by  pushing  the  index  finger  within  the 
canal,  invaginating  the  scrotum,  and  tracing  the  external  pillar  of  the  ring 
to  its  point  of  insertion,  which  is  the  pubic  spine.  In  the  female  the  diag- 
nosis is  often  difficult  and  sometimes  impossible.     When  the  external 
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ring  cannot  be  clearly  made  out,  if  the  adductor  muscles  are  made  tense 
the  spine  of  the  pubis  should  be  found  just  external  to  the  origin  of  the 
adductor  longus.  In  fleshy  subjects  this  method  will  be  of  little  avail, 
but  in  such  cases  careful  attention  to  the  fold  or  crease  in  the  skin,  which 
is  very  nearly  on  a  line  with  the  spine  of  the  pubis,  will  be  of  service  in 
making  the  diagnosis. 

If  Poupart's  ligament  cannot  be  felt,  we  may  substitute  for  it  a  line 
draAvn  from  the  anterior  superior  spine  of  the  ilium  to  the  spine  of  the 
pubis.  If  the  hernia  is  above  this  line,  it  is  inguinal,  and  if  below,  it  is 
femoral. 

Hydrocele  of  the  Cord. — This  occurs  frequently  in  children,  usually 
under  two  years  of  age,  though  it  is  occasionally  seen  in  adults.  The 
diagnosis  can  be  made  from  the  peculiar  cyst-like  character  of  the  swell- 
ing, which  is  generally  globular,  more  freely  movable  and  more  tense  than 
a  hernial  tumor,  unless  strangulation  is  present.  The  upper  limits  of  the 
swelling  are  much  more  clearly  defined  than  in  an  irreducible  hernia. 

Hydrocele  of  the  canal  of  Nuck  or  of  the  round  ligament  presents  the 
same  characteristics  in  the  female  as  those  just  described.  It  is  much 
rarer  than  hydrocele  of  the  cord,  and  the  diagnosis  is  seldom  made  except 
by  those  who  have  had  large  experience  in  hernia.  The  condition  is 
usually  mistaken  for  a  hernia,  but  a  correct  diagnosis  will  be  possible 
in  nearly  every  case  if  the  following  points  are  observed  :  The  tumor 
gives  a  peculiar  elastic  sensation  on  pressure ;  is  distinctly  located  in  the 
inguinal  canal  or  can  be  pushed  into  the  canal ;  is  not  reducible,  or 
rarely  so ;  and  has  no  impulse  on  coughing.  These  physical  signs, 
added  to  a  history  of  having  originated  without  apparent  cause,  of  having 
existed  for  a  considerable  time,  gradually  increasing  in  size  without 
causing  any  constitutional  and  but  few  local  symptoms,  make  the  diag- 
nosis of  hydrocele  reasonably  certain ;  aspiration  by  means  of  a  small 
hypodermic  needle  may  be  employed  to  confirm  tlie  diagnosis. 

Fourteen  cases  of  hydrocele  in  the  female  were  observed  at  the  Hos- 
pital for  Ruptured  and  Crippled  in  the  years  1890  and  1891.^  In  1890, 
Weichselmann  ^  collected  62  cases  from  surgical  literature  ;  Coley  in 
1892  found  16  others,  in  addition  to  the  14  cases  observed  at  the  Hos- 
pital for  Ruptured  and  Crippled,  making  a  total  of  92  cases. 

Fatty  tumors  are,  as  a  rule,  more  superficial,  lobulated,  and  softer  in 
consistence.  Careful  examination  will  usually  show  that  the  tumor  does 
not  emerge  from  the  inguinal  canal,  but  is  situated  external  to  the  canal. 

Lymphatic  Glands. — Enlarged  glands  resulting  from  inflammation  or 
secondary  to  malignant  disease  are  very  frequently  mistaken  for  hernia, 
more  often  for  femoral  hernia.  The  diagnosis  is  not  often  difficult.  The 
chief  points  to  be  remembered  are,  first,  the  character  of  the  swelling. 
If  adenitis,  the  tumor  will  be  more  diffuse,  the  skin  often  more  or  less 
adherent,  and  not  infrequently  reddened ;  the  tumor  will  be  rather  on  a 
line  with  Poupart's  ligament  than  the  inguinal  canal,  and  careful  palpa- 
tion will  usually  disclose  the  fact  that  it  is  made  up  of  several  small 
nodules.     In  the  male  one  should  always  try  to  feel  the  external  ring ; 

1  "Hydrocele  in  the  Female,  with  Report  of  14  cases,"  W.  B.  Coley,  Annals  Surg., 
1892,  vol."xvi.  p.  42. 

■^  "  Ueber  Hydrocele  Muliebrus,"  von  Wilhelm  Weichselmann,  ArcMv  f.  klin.  Chi- 
rurgie,  xl.  p.  579. 
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if  this  is  empty  and  the  tumor  is  external  to  the  canal,  it  cannot  be  a 
hernia.  In  case  of  doubt  an  examination  of  the  genitals  and  lower  ex- 
tremities should  always  be  made  for  a  possible  ulcer  or  source  of  infection. 

Psoas  abscess  may  so  closely  resemble  a  hernia  as  to  make  the  diag- 
nosis extremely  difficult.  The  tumor  may  be  exactly  in  the  situation  of 
a  hernia ;  it  may  disappear  on  lying  down,  and  may  even  have  a  distinct 
impulse  on  coughing,  but  it  can  ahnost  always  be  diffisrentiated  from  a 
hernia  by  careful  bimanual  palpation.  The  patient  should  be  examined 
lying  upon  his  back,  with  one  hand  placed  deeply  in  the  pelvis  above 
the  tumor :  if  iirm  pressure  be  made  upon  the  tumor  itself  with  the 
other  hand,  instead  of  reduction  into  the  abdominal  cavity  taking  place, 
the  tumor  will  still  be  distinctly  felt  in  the  pelvis.  This  method  of 
examination  also  demonstrates  the  presence  of  fluctuation,  an  additional 
sign  of  great  value  in  making  the  diagnosis.  If  psoas  abscess  be  sus- 
pected, one  should  make  a  thorough  examination  of  the  spine  and  pelvis 
for  evidence  of  bone  disease. 

A  retained  testis  in  the  inguinal  canal  may  cause  nearly  all  the  symp- 
toms of  a  hernia.  The  scrotum  should  always  be  first  examined,  and 
both  testes  sought  for.  With  a  history  of  a  testis  never  having  been  in 
the  scrotum  on  that  side,  and  a  tumor  in  the  inguinal  canal,  somewhat 

Fig.  112. 


Scrotal  hernia. 

smaller  than  a  normal  testis,  but  similar  in  shape,  consistence,  and, 
above  all,  in  the  sensation  on  pressure,  the  diagnosis  is  reasonabl}^  cer- 
tain. It  should  be  remembered  that  very  many  cases  of  retained  testis 
are  associated  with  a  small  rupture. 

Diagnosis  of  Scrotal  Hernia  or  Complete  Inguinal  Hernia  (Fig. 
112). — The  various  conditions  likely  to  be  mistaken  for  scrotal  hernia  are 
— hydrocele  of  the  tunica  vaginalis,  hsematocele,  varicocele,  tumors  of 
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the  testis,  oedema  of  scrotum,  and  ascites,  with  a  patent  processus  vagi- 
nalis peritonei. 

Hydrocele  (Fig.  113)  is  the  most  frequent  source  of  error  in  diagnosis. 

Fig.  113. 


Hydrocele  uf  tuiiiea  vaginalis  testis. 

The  chief  points  wherein  a  hydrocele  differs  from  a  hernia  are  the  fol- 
lowing : 

It  is  not  reducible,  except  in  rare  instances,  which  will  be  referred  to 
later.  In  most  cases  it  is  translucent.  In  cases  of  long  standing,  where 
the  tunica  has  become  greatly  thickened,  the  light  test  is  of  no  service. 
The  tumor  seldom  extends  above  the  external  ring.  The  history 
of  the  case  is  of  importance.  In  hernia  there  will  be  a  history  of  a 
tumor  beginning  in  the  groin,  and  later  entering  the  scrotum.  In 
hydrocele  the  swelling  is  first  noticed  below  in  the  region  of  the  testis. 
In  reducible  hydrocele  the  diagnosis  is  more  difficult.  In  reducing  the 
swelling  there  is  a  peculiar  sensation  as  of  fluid  passing  through  the 
canal.  If  the  patient  be  made  to  stand  after  reduction,  and  the  pressure 
of  the  fingers  over  the  canal  be  slightly  lessened  (not  enough  to  permit 
the  bowel  or  omentum  to  escape),  the  swelling  in  the  scrotum  will  slowly 
reappear. 

Hoematocele  needs  scarcely  more  than  mention.  In  824  cases  of  mis- 
taken diagnosis  referred  to  the  London  Truss  Society  between  1877  and 
1888,  but  4  were  hsematoceles.  What  has  already  been  said  in  regard  to 
hydrocele  will  apply  to  hsematocele,  except  that  the  tumor  will  not  be 
translucent,  and  one  can  usually  elicit  a  history  of  comparatively  rapid 
formation  following  a  local  injury.  AVe  have  seen  one  case  at  the  Hos- 
pital for  Ruptured  and  Crippled  in  New  York  in  which  the  diagnosis 
was  not  easy.  The  patient  was  a  young  adult,  and  had  a  tumor  the  size 
of  a  large  cocoanut,  not  only  filling  up  the  entire  scrotum,  but  extend- 
ing up  into  the  inguinal  canal  so  far  that  it  was  impossible  to  tell 
whether  or  not  it  communicated  with  the  abdominal  cavity.  The 
swelling  had  appeared  two  days  before,  following  a  kick  in  the  groin 
by  a  horse,  and  developed  within  a  few  hours.  The  patient  was  sent  to 
the  hospital  with  the  diagnosis  of  irreducible  inflamed  scrotal  hernia. 
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The  fact  that  there  had  been  no  previous  history  of  hernia,  as  well 
as  the  clinical  symptoms  and  character  of  the  swelling,  made  it  possi- 
ble to  rule  out  the  presence  of  bowel.  To  have  an  omental  hernia 
of  that  size  developing  so  quickly  would  have  been  impossible.  The 
history  of  a  severe  direct  injury,  confirmed  by  the  presence  of  well- 
marked  ecchymosis  and  distinct  fluctuation  without  translucency,  was 
sufficient  to  enable  the  diagnosis  of  hsematocele  to  be  made.  Aspiration 
of  a  bloody  fluid  confirmed  it.  In  cases  of  doubtful  tumors  of  the 
scrotum,  where  fluctuation  is  present,  if  one  is  assured  of  the  absence  of 
bowel,  a  small  hypodermic  needle  may  be  employed  to  advantage  and 
with  safety. 

Inflamed  Testis. — Xext  to  hydrocele,  an  inflamed  testis  is  most  often 
mistaken  for  a  hernia.  Of  the  824  cases  of  errors  in  diagnosis  observed 
at  the  London  Truss  Society,  this  affection  was  the  cause  in  107  cases. 
The  diagnosis  is  never  difficult,  and  only  requires  a  careful  examination 
and  a  moderate  knowledge  of  the  important  physical  signs  of  a  hernia. 
Though  the  cord  may  be  somewhat  enlarged  and  tender,  the  tumor  itself 
is  confined  to  the  scrotum  and  never 
extends  into  the  canal.  The  cha- 
racter of  the  swelling  differs  very 
greatly  from  a  hernia ;  it  is  much 
more  tender  on  pressure,  and  in 
consistence  harder  than  a  hernial 
tumor. 

Varicocele. — Although  this  affec- 
tion more  closely  simulates  hernia 
than  orchiti.s,  it  is  a  less  frequent 
source  of  error  in  diagnosis  (90  in 
824).  A  mild  case  of  varicocele 
confined  to  the  lowermost  veins  of 
the  cord  seldom  causes  difficulty, 
but  when  the  entire  mass  of  veins 
extending  beyond  the  external  ring 
is  dilated,  the  resemblance  to  hernia 
may  be  very  great  (Fig.  114).  The 
tumor  has  many  of  the  characteristics 
of  omental  hernia.  It  is  reduced  on 
lying  down  and  reappears  on  standing. 
In  addition,  it  may  have  a  distinct  im- 
pulse on  coughing.  The  two  points, 
however,  which  serve  to  distinguish 
it  from  a  hernia  are,  first,  the  pecu- 
liar character  of  the  impulse  on 
coughing.  This,  being  caused  by 
the  forcing  of  the  blood  through 
the  enlarged  veins,  differs  greatly 
from  the  impulse  caused  by  a  piece 
of  omentum  or  bowel.  The  second  point  is  the  one  already  referred  to  in 
connection  with  reducible  hydrocele  :  if  the  tumor  has  been  reduced  and 
the  fingers  are  held  over  the  canal  with  only  sufficient  pressure  to  prevent 
bowel  or  omentum  from  coming  down,  the  swelling  will  slowly  reappear. 


Large   varicocele    resembling    hernia    (New 
York  Hospital  I. 
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Diagnosis  of  Contents. — The  cfecum  alone  or  with  the  appendix 
may  be  contained  in  the  sac.  The  diagnosis,  nnless  confirmed  by  op- 
eration, cannot,  as  a  rule,  be  definitely  made,  yet  in  some  cases,  especially 
in  young  children,  where  the  overlying  tissues  are  extremely  thin,  the 
appendix  can  often  be  distinctly  outlined.  In  several  cases  of  this  class 
olDserved  at  the  Hospital  for  Ruptured  and  Crippled  the  diagnosis  made 
before  operation  proved  to  be  correct.  It  is  difficult  to  recognize  a  c{«cal 
hernia  unless  the  appendix  can  be  felt. 

The  Ovary. — This  condition  occurs  much  more  frequently  in  infants 
and  young  children  than  in  adults.  In  children  the  diagnosis  is  not  dif- 
ficult :  the  only  thing  likely  to  be  mistaken  for  it  in  children  would  be 
a  hydrocele  of  the  canal  of  Nuck  or  a  portion  of  irreducible  omentum. 
Irreducible  omentum  is  rare  in  children,  and  hydrocele  of  the  canal  of 
Nuck  would  show  evidence  of  its  cystic  character.  The  ovary  is 
reducible  in  about  50  per  cent,  of  the  cases  in  children  and  15  per 
cent,  in  adults  (Macready,  p.  160).  A  thin  cord  may  be  felt  above  the 
tumor  and  followed  up  to  the  internal  ring,  but  this  is  a  more  valuable 
sign  in  children.  In  adults  the  difficulties  in  distinguishing  it  from 
omentum  are  much  greater :  vaginal  or  rectal  examination  may  be  of 
aid,  movements  of  the  uterus  causing  traction  on  the  ovary  in  the  sac. 
The.  tumor  may  also  give  a  history  of  increase  in  size  and  tenderness 
during  menstruation.  In  somewhat  more  than  one-half  of  all  cases  it 
is  associated  with  intestine. 

Small  Intestine. — This  may  form  the  only  contents  of  the  sac  or  exist 
with  some  other  structure,  usually  omentum.  Often  a  tympanitic  percus- 
sion note  or  a  gurgle  on  palpation  will  reveal  its  presence.  In  thin-Avalled 
hernise  the  contained  intestine  is  sometimes  felt  with  great  distinctness. 

Adherent  Omentum. — This  condition  can  usually  be  readily  recognized, 
yet  in  some  cases  it  very  closely  simulates  other  conditions.  The  adhe- 
rent omentum  may  be  either  reducible  or  irreducible. 

If  reducible,  the  diagnosis  can  readily  be  made  as  follows  :  First, 
reduce  the  tumor ;  then,  with  the  fingers  lightly  pressing  upon  the 
external  ring,  make  gentle  traction  upon  the  testis.  If  the  tumor  be 
adherent  omentum,  the  traction  on  the  cord  will  cause  it  to  reappear, 
and  at  the  same  time,  as  it  slips  under  the  fingers  at  the  external  ring,  it 
produces  a  very  characteristic  sensation.  The  adhesions  are  usually  in 
the  fundus  of  the  sac  and  not  often  at  the  neck.  They  vary  greatly  in 
density  from  delicate  membranous  filaments  to  thick  fibrous  bands. 

Irreducible  adherent  omentum  is  simply  a  later  stage  of  the  condition 
just  described.  With  the  lapse  of  time  the  adhesions  increase  in  num- 
ber and  firmness,  more  and  more  omentum  finds  its  way  into  the  sac,  and 
finally  the  irritation  of  an  imperfectly  fitting  truss  produces  a  gradual 
hypertrophy  of  the  omentum,  until  it  can  no  longer  be  reduced.  The 
history  of  a  previously  reducible  hernia  and  the  character  of  the  tumor 
itself  usually  render  the  diagnosis  of  irreducible  omental  inguinal  hernia 
not  very  difficult. 

Changes  that  may  take  Place  in  Imprisoned  Omentum  which  may 
Obscure  the  Diagnosis. — The  omentum  may  become  so  hard  from  chronic 
inflammation  that  it  simulates  an  enlarged  gland.  The  position  alone 
will  usually  render  the  distinction  easy.  A  certain  amount  of  effusion 
into  the  hernial  sac,  communication  Avith  the  abdominal  cavity  having 
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been  shut  off  by  adhesions,  may  cause  the  swelling  very  closely  to  re- 
semble a  hydrocele  of  the  cord.  If  a  close  examination  of  the  canal 
itself  cannot  settle  the  diagnosis,  aspiration  with  a  small  hypodermic 
needle  will  be  sufficient.  If  after  the  withdrawal  of  all  or  a  portion  of 
the  fluid  no  mass  can  be  felt,  we  know  that  we  have  to  deal  Mith  some- 
thing other  than  omental  hernia — viz.  either  a  hydrocele  of  the  cord  or  a 
hydrocele  of  an  empty  hernial  sac. 

Tuberculosis  of  the  cord  may  be  mistaken  for  reducible  inguinal 
hernia.  A  case  in  w^hich  the  diagnosis  was  extremely  difficult  was 
observed  at  the  Hospital  for  Ruptured  and  Crippled  in  1894.^  Explor- 
atory operation  by  Dr.  Bull  at  the  Xew  York  Hospital  confirmed  the 
diagnosis  of  tuberculosis  of  cord. 

Malignant  degeneration  of  the  omentum  may  take  place.  This  has 
been  observed  once  at  the  Hospital  for  Ruptured  and  Crippled  during 
the  past  five  years.  The  extreme  hardness  of  the  mass  made  the  diag- 
nosis probable,  and  it  was  subsequently  confirmed  bv  operation  bv  Dr. 
Robert  F.  Weir.^ 

Treatment  of  Inguinal  Hernia. — («)  ^Mechanical ;  (6)  Operative. 

3fechaniccd  trecdment,  except  in  infants  and  children,  must  be  gene- 
rally regarded  as  only  palliative.  A  great  variety  of  trusses  are  in 
use,  and  only  a  few  of  the  most  satisfactory  can  be  described.  The 
principles  underlying  successful  mechanical  treatment  are  the  same  what- 
ever be  the  form  of  the  appliance. 

Efficiency,  or  the  ability  to  keep  the  hernia  perfectly  reduced,  should 
be  the  first  requisite  of  a  good  truss  ;  comfort  the  second.  In  most  cases 
a  truss  can  be  found  that  will  fulfil  both  conditions.  The  pad  should 
be  so  adjusted  that  it  rests  over  the  internal  ring,  and  not  upon  the  pubic 
bone.  The  pressure  should  be  sufficient  to  keep  the  hernia  from  enter- 
ing the  canal,  and  no  more,  as  unnecessary  pressure  causes  atroj^hy  of 
the  muscles  and  hinders  a  permanent  cure.  Ko  form  of  truss  is  adapted 
to  all  kinds  of  hernia,  but  for  the  great  majority  of  cases  of  inguinal 
hernia  the  "cross-body,"  or  Knight  truss,  or  the  Hood  truss  will  be 
foimd  the  most  satisfactory. 

In  the  Knight  truss  the  short  steel  shank  is  so  tempered  that  it  can 
be  bent  to  the  desired  angle.  In  the  same  way  the  pressure  of  the  spring 
itself  can  be  regulated.  The  size  of  the  pad  must  be  suited  to  that  of 
the  hernial  orifice,  but  skill  and  experience  in  adjusting  trusses  will 
enable  one  to  control  a  large  hernia  with  a  comparatively  small  pad. 
The  frame  of  the  Hood  truss  can  be  made  either  of  steel,  aluminum,  or 
German  silver,  and  various  coverings  may  be  employed — e.  g.  rubber, 
celluloid,  or  leather.  For  comfort,  leather  is  by  far  the  best ;  for  clean- 
liness, hard  rubber.  Celluloid  is  good  when  new,  but  does  not  last  as 
well  as  hard  rubber.  The  pads  may  be  made  of  polished  wood,  rubber, 
or  soft  material  covered  with  leather.  In  cases  difficult  to  hold  and 
requiring  much  pressure  the  water  pad  is  very  satisfactory. 

Infants. — Xo  special  form  of  truss  is  needed  in  infants  and  young- 
children.  The  worsted,  or  so-called  "hank  truss,"  has  been  much 
praised  by  some,  but  the  results  in  a  series  of  250  infants  under  one 
year,  observed  at  the  Hospital  for  Ruptured  and  Crippled,  in  which 

1  Hos^p.  Becord.s  1894. 

■^  New  Vork  Hospital  Becords. 
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alternate  cases  were  treated  with  the  worsted  and  the  spring  truss,  proved 
the  latter  the  superior,  and  the  worsted  truss  has  been  discarded. 

Results  of  Mechanical  Treatment. — As  to  the  question  of  cure  by 
means  of  a  truss,  Macready  says  :  "  We  can  only  speak  of  probabilities. 
It  may  be  said  that  many  boys  are  cured ;  that  the  prospect  is  more 
favorable  still  for  girls ;  that  the  younger  the  patient  the  more  probable 
the  cure ;  in  those  with  femoral  there  is  little  chance  of  being  able  to 
dispense  with  a  truss ;  and  that  after  thirty  years  of  age  cure  is  not  to 
be  expected  in  either  sex  or  in  either  kind  of  hernia."  The  London 
Truss  Society's  records  show  that  33  per  cent,  of  ruptured  children  go  be- 
yond the  age  of  eleven  years  uncured.  A  few  cases  have  become  cured 
without  any  treatment.  As  to  the  permanence  of  cure,  it  is  difficult  to 
obtain  sufficient  data  to  formulate  very  definite  conclusions.  According 
to  Malgaigne,  20  per  cent,  of  the  ruptured  are  cured  by  a  truss. 

In  hernia  complicated  with  undescended  testis  a  truss  should  be 
applied  with  little  reference  to  the  testis.  If  possible,  the  pad  should 
rest  above  the  testis.     These  cases,  as  a  rule,  occur  in  children  under 
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Bamni' s  Method  of  Operation  for  Inguinal  Hernia.— A,  A,  A,  suVjcutaneous  fatty  tissue;  B,  upper 
portion  of  the  divided  aponeurosis  dissected  from  underlying  structure ;  C,  under  portion  of 
aponeurosis  of  external  oblique ;  E,  cord ;  F,  1,  internal  oblique  muscle ;  2,  transversalis ; 
?>,  fascia  of  Cooper. 


fourteen  years  of  age,  and  in  the  majority  the  testis  descends  beyond 
the  external  ring  before  puberty.  It  is  seldom  necessary  to  operate  for 
the  rupture  while  the  testis  is  in  the  canal. 

Treatment  of  Irreducible  Hernia. — If  the  hernia  has  been   irre- 
ducible l)ut  a  short  time — i.  e.  a  few  days — an  attempt  should  be  made  to 


SPECIAL  HERNLE.  183 

reduce  it  by  taxis.  The  patieut  should  lie  upon  his  back  and  the  legs  may 
be  either  straight  or  flexed.  Most  surgeons  have  advised  the  flexed  posi- 
tion, but  Macready  says  that  flexing  of  the  thigh  is  "  not  only  useless, 
but  a  positive  imjjediment."  The  neck  of  the  sac  is  grasped  with  the 
thumb  and  fingers  of  one  hand,  and  the  fundus  of  the  sac  with  the 
other.  AVhen  both  gut  and  omentum  are  contained  in  the  sac,  the  gut 
usually  occupies  the  posterior  portion,  and  in  applying  taxis  an  effort 
should  first  be  made  to  reduce  the  gut. 

Pressure  may  be  applied  in  various  ways,  but  alternate  pressure  over 
the  neck  and  fundus,  combined  with  lifting  up  the  fundus,  is  the  most 

Fig.  116. 


Bassini's  Method  of  Operation  for  Inguinal  Hernia.— The  end  of  the  third  step  of  the  operation. 
The  cord  has  been  transplanted  and  the  musculo-aponeurotie  tissues  on  the  inner  side  have 
been  sutured  to  Poupart's  ligament  (Dj  on  the  outer  side  (interrupted  sutures  are  usually 
employed). 

likely  to  succeed.  Taxis  should  not  be  used  more  than  five  minutes. 
Greater  force  may  be  used  than  in  strangulated  hernia.  If  taxis  does 
not  succeed,  reduction  is  often  accomplished  by  rest  in  bed  for  a  few 
days. 

If  the  hernia  shows  some  signs  of  inflammation,  the  local  application 
of  ice  is  of  advantage.  If  the  hernia  has  been  irreducible  for  a  number 
of  months,  neither  taxis  nor  rest  will  be  likely  to  avail.  Such  cases,  if 
the  hernia  is  not  too  large,  may  be  treated  by  means  of  a  truss  with  a 
hollow  pad.  If  the  hernia  is  of  large  size,  nothing  better  can  be  done 
than  to  wear  a  scrotal  bag  made  of  strong  material  and  supported  from 
the  shoulders  as  well  as  from  the  pelvis. 

Operative    Treatment    of   Inguinal  Hernia. — The   indications    and 
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contraindicatious  for  operation  liave  been  given  in  the  section  on  Gen- 
eral Hernia. 

Fig.  117. 


Bassini's  Method  of  Oiieration  for  Inpuinal  Hernia.— Fourth  step.    Suture  of  the  divided  aponeurosis 
over  the  cord  with  a  continuous  suture. 


METHODS    OF    OPERATION. 

Bassini's  Operation} — 1.  The  external  incision  begins  at  a  point  nearly 
or  quite  on  a  level  with  the  anterior  superior  spine,  continues  obliquely 
downward  parallel  to  and  about  half  an  inch  internal  to  Poupart's  liga- 
ment, and  ends  at  the  centre  of  the  external  ring. 

2.  The  incision  is  rapidly  carried  down  until  the  aponeurosis  of  the 
external  oblique  is  freely  exposed  for  a  distance  of  two  and  a  half  to 
three  inches ;  a  director  is  then  passed  through  the  external  ring  just 
beneath  the  aponeurosis,  and  the  aponeurosis  is  divided  well  above — 
i.  e.  one-half  to  one  inch  above  the  internal  ring. 

3.  The  cut  edges  of  the  aponeurosis  are  held  up  with  forceps  and 
dissected  free  from  the  underlying  muscles  as  far  as  the  edge  of  the 
rectus  internally  and  externally  until  the  shelving  portion  of  Poupart's 
ligament  has  beeii  clearly  exposed. 

4.  The  sac  and  cord  are  then  isolated  en  masse,  and  this  is  best  accom- 
plished with  the  fingers  and  blunt-pointed  curved  scissors.  If  the  peri- 
toneal layer  of  the  sac  is  first  reached,  the  dissection  is  easy,  rapid,  and 
bloodless. 

5.  The  cord  and  its  vessels  are  now  separated  from  the  sac,  and  this, 
too,  is  best  done  with  the  fingers.     The  separation  is  carried  high  up 

'  "Ueber  die  Behandlung  des  Leistenbruches,"  von  Ed.  Bassini,  Archiv  f.  klin.  Chir., 
Ed.  40, 429,  1890. 
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within  the  internal  ring,  and  the  sac  is  opened  and  its  contents  exam- 
ined. If  adhesions  are  present  they  are  separated ;  omentum,  if  thick- 
ened, is  excised,  and  the  contents  are  reduced  into  the  abdominal  cavity. 
The  sac  is  then  ligated  or  sutured  above  the  internal  ring,  where  it  merges 
into  the  general  peritoneal  cavity. 

6.  The  cord  is  held  up  and  the  edges  of  the  aponeurosis  rolled  back 
while  from  three  to  five  buried  sutures  are  introduced  beneath  the  cord. 
These  are  best  introduced  from  within  outward,  and  should  include  the 
internal  oblique  and  transversalis  muscles,  the  transversalis  fascia  (and 
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Bassini's  Method  of  Operation  for  Inguinal  Hernia. — A,  entire  thickness  of  wall;   B,  aponeurosis: 
C,  Poupart's  ligament ;  D,  Poupart's  ligament,  under  portion ;  E,  cord. 

sometimes  the  edge  of  the  rectus)  on  the  inner  side,  and  the  deep  shelv- 
ing portion  of  Poupart's  ligament  on  the  outer  side.  The  lowermost 
suture  should  embrace  the  conjoined  tendon. 

7.  The  cord  is  now  replaced,  and  the  cut  aponeurosis  is  closed  over  it 
by  means  of  a  continuous  suture  extending  as  near  the  pubis  as  possible 
without  causing  undue  constriction  of  the  cord. 

8.  Closing  the  skin-wound  with  interrupted  sutures  Avithout  drainage 
completes  the  operation.^ 

Hoisted' s  Method. — Halsted  ^  describes  as  follows  his  method  of  radical 
cure  of  inguinal  hernia  in  the  male  (Figs.  119-121) :  "  Bassini's  operation 
and  my  own  are  so  nearly  identical  that  I  might  quote  his  results  in  sup- 

^  Bassini  at  the  time  he  published  his  paper  (1890)  had  operated  upon  262  cases  of 
inguinal  hernia,  with  but  1  death  and  but  7  relapses.  All  but  4  of  his  eases  had  been 
traced.  '^  Johns  Hopkins  Bulletin,  1893. 
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port  of  mv  operation.  Instead  of  trying  to  repair  the  old  canal  and 
the  internal  abdominal  ring,  as  Mace^ven  had  tried  to  do,  I  make  a 
new  canal  and  a  new  ring.  The  latter  should  fit  the  cord  as  snugly 
as  possible,  and  the  cord  should  be  as  small  as  possible.  The  skin 
incision  extends  from  a.  point  about  five  centimetres  above  and  exter- 
nal to  the  internal  abdominal  ring  to  the  spine  of  the  pubes.  The 
subcutaneous  tissues  are  divided  so  as  to  expose  clearly  the  aponeurosis 
of  the  external  oblique  muscle  and  the  external  abdominal  ring.  The 
aix)neurosis  of  the  external  oblique  muscle,  the  internal  oblique  and 
transversalis  muscles,  and  the  transversalis  fascia  are  cut  through  from 
the  external  abdominal  ring  to  a  point  about  two  centimetres  above  and 
external  to  the  internal  abdominal  ring.  The  vas  deferens  and  the 
blood-vessels  of  the  cord  are  isolated.  All  but  one  or  two  of  the  veins 
of  the  cord  are  excised.  The  sac  is  carefully  isolated  and  opened  and 
its  contents  replaced.  A  piece  of  gauze  is  usually  employed  to  replace 
and  retain  the  intestines.  With  the  division  of  the  abdominal  muscles . 
and  the  transversalis  fascia  the  so-called  neck  of  the  sac  vanishes. 
There  is  no  longer  a  constriction  of  the  sac.  The  communication 
betAveeu  the  sac  and  the  abdominal  cavity  is  sometimes  large  enough  to 
admit  one's  hand.  The  sac  having  been  completely  isolated  and  its  con- 
tents replaced,  the  peritoneal  cavity  is  closed  by  a  few  fine  silk  mattress- 
sutures,  sometimes  by  a  continuous  suture.  The  sac  is  cut  away  close 
to  the  sutures.  The  cord  in  its  reduced  form  is  raised  on  a  hook  out  of 
the  wound  to  facilitate  the  introduction  of  the  six  or  eight  deep  mattress- 
sutures,  which  pass  through  the  aponeurosis  of  the  external  oblique,  and 
through  the  internal  oblique  and  transversalis  muscles  and  transversalis 
fascia  on  the  one  side,  and  through  the  transversalis  fascia  and  Poupart's 
ligament  and  fibres  of  the  aponeurosis  of  the  external  oblique  muscle 
oil  the  other.     The  two  outermost  of  these  deep  mattress-sutures  pass 

Fig.  119. 


Ilalsted's  Operation  for  Inguinal  Htrnia.—i'irst  step. 


through  muscular  tissues  and  the  same  tissues  on  both  sides  of  the 
wound.  They  are  the  most  important  stitches,  for  the  transplanted  cord 
passe.- 


out  Ijetween  them.     If  placed  too  close  together,  the  circulation 
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of  the  cord  might  be  imperilled,  and  if  too  far  apart  the  hernia  might 
recur.  They  should,  however,  be  near  enough  to  each  other  to  grip  the 
cord.  The  precise  point  out  to  which  the  cord  is  transplanted  depends 
upon  the  condition  of  the  muscles  at  the  internal  abdominal  ring.     If 

Fig.  120. 


HalstecVs  Operation  for  Inguinal  Hernia.— Second  step. 

in  this  situation  they  are  thick  and  firm  and  present  broad,  raw  surfaces, 
the  cord  may  be  brought  out  here.  But  if  the  muscles  are  attenuated 
at  this  point  and  present  thin,  cut  edges,  the  cord  is  transplanted  farther 
oiTt.     The  skin-wound  is  brought  together  by  buried  skin  sutures  of 

Fig.  121. 


HalstecVs  Operation  for  Inguinal  Hernia.— Third  step.    Steps  of  operati(jn  tor  inguinal  hernia. 


very  fine  silk.  Instead  of  the  interrupted  buried  skin  suture,  as  shown 
in  Figs.  119,  120,  121,  w^e  now  use  an  uninterrupted  buried  skin  suture 
without  knots,  which  is  withdrawn  after  two  or  three  weeks.  The 
transplanted  cord  lies  on  the  aponeurosis  of  the  external  oblique  muscle, 
and  is  covered  by  skin  only. 


188 


HERNIA. 


Method  of  Lucas  ChamjAonniere. — Championniere  deserves  great 
credit  as  a  pioneer  in  the  modern  operati^'e  treatment  of  hernia,  and  his 
work  has  done  much  toward  establishing  the  radical  cure  of  hernia 
upon  a  scientific  basis.  He  has  operated  upon  486  cases  ^  by  a  method 
devised  by  himself.  The  mortality  has  been  less  than  1  per  cent.  (4 
deaths  in  486  cases).  The  relapses  in  the  cases  traced  amount  to  less 
than  10  per  cent.,  and  his  oldest  case  remains  cured  fifteen  years  after 
operation.  The  method  consists — (1)  in  an  incision  very  similar  to  that 
employed  in  Bassini's  operation,  being  about  three  inches  in  length, 
parallel  to,  and  one-half  an  inch  interior  to,  Poupart's  ligament.  (2) 
The  sac  is  dissected  free  from  the  cord  and  ligated  high  up,  well  beyond 
the  neck.  (3)  The  cord  is  left  undisturbed,  and  the  canal  is  closed  by 
placino-  a  series  of  mattress-sutures  in  such  a  manner  that  the  muscles 
formino;  the  inner  portion  of  the  canal  are  made  to  overlap  the  outer  por- 
tion. By  regulating  the  tension  of  these  "  flaps  "  the  canal  can  be  firmly 
closed  to'  the  desired  extent.     A  diagram  will  best  explain  the  position 


Fig.  122. 


and 
the 
otic 
flap 
flap 


action  of  the  sutures.     In  the  diagram  (Fig.  122)  «,  6,  c,  d  mark 

inner  muscular  and  aponeurotic  flap ;  e,  /,  g,  h,  the  outer  aponeur- 

flap ;  1,  2,  3,  4  are  sutures  first  inserted  near  the  edge  of  the  outer 

The  ends  of  these  sutures  are  then  passed  well  under  the  inner 

—i.  e.  one-half  to  three-fourths  of  an  inch  from  the  edge.     When 


alf  have  been  inserted  they  are  tied.  This  brings  the  edge,  e,f,  of  the 
outer  flap  into  the  position  e,  J]  as  seen  in  Fig.  B.  The  edge,  c,  d,  of 
inner  flap  is  then  brought  down  by  means  of  similar  sutures,  and  fastened 

1  Personal  communication. 
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to  the  external  portion  of  Poupart's  ligament,  as  shown  in  e,  d,  Fig.  B. 
The  sutures  employed  by  Championniere  in  all  of  his  cases  have  been 
cat2:ut,  large  size,  and  prepared  according  to  Lister's  original  method 
(carbolized  oil).  The  wound  is  closed  without  drainage,  and  the  patient 
kept  in  bed  about  three  weeks. 

Kocher's  Method. — The  original  feature  of  this  method  is  the  treat- 
ment of  the  sac.  Instead  of  slitting  up  the  aponeurosis  of  the  external 
oblique  muscle,  as  is  done  in  Bassini's  operation,  a  small  incision  is  made 
through  the  aponeurosis  over  the  internal  ring,  the  finger  being  in  the 
canal  as  a  guide.  A  pair  of  artery  forceps  is  then  pressed  through  this 
slit  and  brought  out  at  the  external  ring.  With  the  forceps  the  sac, 
which  has  been  previously  isolated,  is  drawn  upward  and  brought  out 
through  the  slit  referred  to.  The  sac  is  then  twisted  as  in  Ball's  opera- 
tion, and  drawn  down  so  as  to  lie  in  a  furrow  outside  the  aponeurosis 
and  in  the  direction  of  the  inguinal  canal.  In  this  position  from  five  to 
seven  sutures  are  passed  "through  the  oblique  fibres  of  the  aponeur- 
osis, external  oblique  muscle,  and  the  underlying  muscle-fibres  of  the 
external  oblique  and  transversalis,  through  the  hernial  sac  itself,  and 
including  the  ligament  of  Poupart  beneath  it.  These  sutures  bring 
together  also  the  pillars  of  the  anterior  ring,  to  which  the  lower  end  of 
the  sac  is  fastened.  In  case  of  a  long  sac  all  that  extends  below  the 
external  ring  is  cut  away."  Kocher,  like  Bassini,  does  not  advise  a  truss 
after  operation ;  Championniere  and  Macewen  do  advise  it. 

3Iacewen's  Method. — The  external  incision  is  made  much  lower  down 
than  in  Bassini's  operation.  The  distinctive  features  of  Mace  wen's  method 
are — first,  the  manner  of  dealing  with  the  sac ;  second,  the  method  of 
closing  the  canal.  The  sac  is  isolated  and  then  transfixed  in  such  a  way 
that  tension  on  the  end  of  the  suture  draws  it  into  a  series  of  folds,  the 
object  being  to  form  a  pad  or  tampon  at  the  internal  ring  by  passing  the 
suture  through  the  abdominal  muscles  forming  the  inner  portion  of  the 
canal.  The  canal  itself  is  closed  by  means  of  heavy  catgut  sutures 
(chromicized)  so  placed  as  to  unite  the  posterior  wall  of  the  canal  with 
Poupart's  ligament. 

McBurney's  Operation. — This  operation  was  extensively  adopted  by 
American  surgeons  in  1889  and  1890,  but  in  consequence  of  the  number 
of  relapses  and  the  better  results  obtained  from  Bassini's  operation  it  has 
been  almost  if  not  entirely  given  up.  The  technique  is  simple,  and  the 
principal  feature  of  the  operation  is  healmy  hy  gramdation.  An  in- 
cision is  made  parallel  with  Poupart's  ligament  directly  over  the  ingui- 
nal canal.  The  sac  is  freed  and  ligated  very  high  up.  The  skin-edges 
are  fastened  by  tension  sutures  to  the  muscular  layers  on  either  side,  and 
the  wound  is  tamponed  with  iodoform  gauze  arranged  in  wedge  shape 
and  extending  down  to  the  peritoneum.  The  wound  is  then  allowed  to 
heal  from  the  bottom  by  granulation,  the  theory  being  that  Jie  plug  of 
scar-tissue  thus  formed  should  make  an  effectual  barrier  to  the  descent 
of  the  hernia.  The  weak  point  in  the  operation  is  that  the  theory  rests 
on  a  false  assumption.  Scar-tissue  when  subject  to  constant  pressure 
invariably  stretches  and  yields,  and  the  results  of  the  large  number  of 
operations  by  this  method  have  been  in  accord  with  this  principle.  The 
Ifength  of  time  required  in  the  healing  process — viz.  six  weeks  in  bed — 
is  another  serious  objection  to  the  operation.     A  far  more  serious  objec- 


190 


HERXIA. 


tion  is  found  in  tlie  condition  following  relapse.  The  scar-tissue  lias 
often  become  so  thin  that  no  form  of  support  can  be  applied  without 
abrasions  and  pain  (Fig.  123). 


Fig.  123. 


Relapse  fulLiwing  McBurney's  operation. 

The  Czerny^-Ri^el-  method  consists,  in  addition  to  the  high  ligation 
of  the  sac,  in  the  suture  of  the  anterior  pillars  of  the  external  ring.  This 
method  was  at  one  time  extensively  employed,  but  relapses  followed  in 
about  40  to  50  per  cent,  of  the  cases. 

Socin's  method  is  simple  ligation  of  the  sac,  without  suture  of  canal. 

BalVs  method  consists  in  twisting  the  sac,  and  then  suturing  it  in  the 
canal.     The  redundant  lower  portion  is  removed. 


EXCEPTIOXAI.    FOEMS    OF    IXGUIXAL    HEEXIA. 

These  owe  their  significance  to  (a)  peculiarities  in  the  sac,  as  in  pro- 
peritoneal  hernia,  or  to  (6)  the  nature  of  the  contents. 

Peopeeitoxeal  Heexia. — A'arious  terms  have  been  employed  to 
designate  this  comparatively  rare  form  of  inguinal  hernia.  Among  these 
"  interstitial "  is  perhaps  the  most  often  seen  and  the  most  appropriate. 

Varieties. — There  are  three  distinct  kinds  of  interstitial  hernia, 
classified  according  to  the  relative  position  of  the  hernial  sac  : 

(a)  Where  the  sac  is  found  between  the  peritoneinn  and  the  trans- 
versalis  fascia  ;  this  is  the  rarest  form.  A  tumor  is  seldom  present,  and 
the  condition  is  not  usually  recognized  until  strangulation  has  occurred, 
the  only  evidences  of  which  are  the  symptoms  of  intestinal  obstruction. 
This  class  of  cases  has  been  carefully  studied  by  Kronlein,"  and  the  most 
of  our  knowledo^e  is  due  to  his  investio'atious.  He  was  able  to  collect 
but  25  cases, 

1  Wiener  med.  Wocheiisch.,  1S~ 7.  '^  Deutsche  med.  Woehensch.,  1877. 

^Archivf.  klin.  Chir.,  1876,  xix.  408;  1880,  xxv.  -548;  1881,  xxvi.  521. 


SPECIAL  HEBNIjE. 


191 


(6)  Where  the  sac  is  found  between  the  internal  and  external  oblique 
muscles. 

(c)  Where  the  sac  is  external  to  the  aponeurosis  of  the  external 
oblique  muscles.     In  the  last  two  forms  there  is  usually  present  a  dis- 


FiG.  124. 


Properitoneal  hernia,  with  large  inguinal  tumor  (New  York  Hospital)  (Bull). 

tinct  tumor  in  the  inguinal  region.  This  tumor  seldom  extends  into  the 
scrotum,  although  in  all  three  varieties  a  portion  of  the  sac  may  protrude 
into  the  serotum.  The  tumor  often  extends  well  up  toward  the  anterior 
superior  spine,  and  is  generally  irreducible,  wholly  or  in  part. 

Fig.  125. 


Properitoneal  hernia  (New  York  Hospital)  (Bull). 

Etiology. — The    mode    of  formation  is  in   many  cases  difficult  of 
explanation,  particularly  as  regards  the  rarer  form,  properitoneal  proper. 
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where  the  pouch  is  between  the  peritoneum  and  transversalis  fascia.    In 

Fk,.  126. 


Large  properitoneal  hernia  in  female,  occupying  inguinal  (chieilyl  and  labial  region,  and  contain- 
ing omentum  and  much  fluid  (Xew  Yorlv  Hospital)  (Bull). 

these   cases    it    may  be   clue    to  a  displaced   internal    ring  (Meinhard 
Schmidt  ^)  or  to  an  embryonic  process  of  peritoneum. 

Fig.  127. 


ht.5up5pine. 

\  \^Limit6  ofJdc 


Properitoneal  hernia  ^vith  small  inguinal  swelling  (New  York  Hospital)  (Bull). 


The  more  common  varieties  of  interstitial  hernia  admit  of  a  more 
satisfactory   explanation.     In  the   majority  of  these   cases  the  cause  is 

^  Archil- f.  klin.  Chi,:,  1885,  xxii.  898. 
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Fig.  128. 


undoubtedly  a  purely  nieehanieal  one.  There  is  nearly  always  found 
associated  with  the  hernia  either  a  descended  testis  or  a  hydrocele  of  the 
canal  of  Xuek  in  the  female.  Either  of  these  conditions  prevents  the 
hernia  from  enlarging  in  the  usual  direction — viz.  into  the  scrotum  or 
labium — and,  the  intra-abdominal  pressure  remaining  constant,  the 
hernial  sac  continues  to  enlarge  in  the  line  of  least  resistance.  This 
may  be  between  the  two  muscles  or  external  to  both  or  internal  to 
both.  The  omentum  is  very  prone  to  become  adherent  in  these  cases, 
hence  the  cause  of  their  frequent  irreducibility. 

Diagnosis. — This  is  not  difficult  if  one  remembers  the  possibility  of 
meeting  with  this  form  of  hernia  and  is  familiar  Avith  the  main  physical 
signs,  whicli  are,  as  a  rule,  quite  characteristic.  Given  a  tumor  in  the 
inffuinal  region  (more  probably  on  the  right  side),  not  extending  into  the 
scrotum  or  forming  only  a  small  protrusion  there,  irreducible  wholly  or 
in  part,  having  the  characteristic  feel  of  omentum  or  of  bowel,  and  asso- 
ciated either  with  an  undescended  or  partially  descended  testis  on  the 
same  side,  or,  in  the  female,  with  a  hydrocele  of  the  canal  of  Xuck  or 
round  ligament,  the  diagnosis  of  interstitial  hernia  is  reasonably  clear. 
Several  forms  of  this  hernia  are  illustrated  by  Figs.  124,  125,  126,  127. 
A  cold  abscess  from  spinal  or  pelvic-bone  disease  may  closely  simu- 
late this  form  of  hernia,  and  if  doubt  exists  a  careful  examination  of 
the  spine  and  pelvis  should  be  made.  Coley  has  recently  operated 
upon  a  case  of  typical  interstitial  hernia  in  whicli  two  surgeons,  on 
different  occasions,  had  plunged  a 
good-sized  trocar  into  the  tumor,  mis- 
taking the  condition  for  one  of  hy- 
drocele. It  is  probable  that  some 
cases  recorded  by  older  surgeons  as 
"  reduction  en  masse  "  or  "  apparent 
rednction  "  have  been  really  cases  of 
this  form  of  hernia.  The  writers 
have  seen  two  such  within  a  year. 
In  both  instances  the  hernial  tumor 
occupied  both  the  scrotal  and  to  a 
less  distinct  degree  the  inguinal  re- 
gion. Symptoms  of  strangulation 
being  present,  taxis  was  made ;  the 
scrotal  tumor  disappeared,  and  reduc- 
tion was  thought  to  be  complete. 
The  symptoms  recurred,  an  incision 
was  made,  and  the  bowel,  still  stran- 
gulated, was  found  in  the  inguinal 
part  of  the  sac.  Both  ended  fatally. 
Treatment. — The  only  form  of 
treatment  to  be  recommended  is 
operative.  In  most .  cases  the  testis 
will  be  found  so  near  the  external 
ring  that  it  can  be  brought  outside, 
and  the  canal  may  be  closed  as  in 
the  ordinary  cases  of  inguinal  hernia,  preferably  by  Bassini's  method. 
If  the  testis  be  near  the  internal  ring  and  greatly  atrophied,  it  may  be 
Vol.  IV.— l.S 


strangulated  inguinal  hernia :  G.  Heaton. 
/.S'.intraparietal  sac  :  I.A.R,  internal  ab- 
dominal ring:  P, peritoneum  ;  J/,  muscle; 
>'.S,  scrotal  sac. 
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Fig.  129. 


removed,  as  the  probability  will  be  that  it  has  no  functional  value.  In 
strangulated  hernia  the  possibility  of  encountering  one  of  these  unusual 
forms  of  sac  must  be  borne  in  mind,  especially  when  the  testis  is  unde- 
scended. The  accompanying  diagram,  from  the  Lancet,  Jan.  27,  1894, 
illustrates  a  case  reported  by  Dr.  Heaton,  in  which  herniotomy  was  done 
and  the  gut  reduced  into  the  upper  or  inguinal  part  of  the  sac,  and  only 
the  lower  or  scrotal  portion  tied  off.  The  autopsy  revealed  the  coil  of 
intestine  still  strangulated  in  the  upper  sac  (Fig.  128). 

C^CAL  Hernia. — This  form  of  hernia  is  far  more  frequent  than 
might  be  supposed  from  the  little  attention  given  it  in  text-books  on 

surgery  :  in  two  of  the  most  recent  text- 
books it  is  not  even  mentioned.  Just  how 
often  it  occurs  can  only  be  roughly  esti- 
mated by  a  study  of  the  cases  operated  upon 
for  radical  cure.  In  a  recently  published 
series^  of  200  operations  the  caecum  was 
found  in  the  hernial  sac  8  times.  In  the 
same  series  of  cases  hernia  of  the  sigmoid 
flexure  was  observed  but  once.  At  the 
Hospital  for  Ruptured  and  Crippled  many 
cases  of  csecal  and  appendical  hernia  have 
been  observed  in  infants  and  young  chil- 
dren (under  two  years  of  age),  although  in 
the  majority  of  cases  not  confirmed  by  ope- 
ration ;  the  appendix  could  be  perfectly 
outlined,  and  was  so  characteristic  that  the 
diagnosis  was  clear.  In  a  number  of  these 
cases  the  csecum  could  be  reduced,  but  the 
appendix  could  not  be  on  account  of  adhe- 
sions to  the  sac.  In  two  such  cases  this 
condition  w-as  shown  to  exist  by  oj^eration 
(Fig.  129). 

Etiology.  —  Csecal  hernia,  like  other 
forms  of  inguinal  hernia,  may  be  either  con- 
genital or  acquired.  The  majority  of  cases, 
especially  in  young  subjects,  are  congenital. 
To  fully  appreciate  the  causes  of  csecal 
hernia  and  the  true  character  of  the  sac  one 
must  understand  not  only  the  anatomy  of 
the  parts,  but  also  the  development  in  foetal 
life.  Macready  states  that,  "  like  infantile 
hernia,  congenital  hernia  of  the  caecum 
differs  from  others  in  this,  that  it  appears  to  depend  not,  as  so  many  do, 
on  a  defect  of  development,  but  rather  on  an  excess  in  that  direction." 
In  some  cases  the  smooth  muscular  fibres  of  the  gubernaculum  testis, 
which  extend  as  far  as  the  parietal  peritoneum  in  the  region  of  the 
csecum  and  sigmoid  flexure,  are  abnormally  developed,  and  may  have 
some  influence  in  dragging  down  the  csecum  in  the  track  of  the  testis. 
This  theory  has  been  advanced  with  some  force  by  Wrisberg. 

Nature  of  the  Sac. — Until   comparatively  recently  it  was   believed 

^  Coley,  Annals  of  Surgery,  April,  1895. 
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that  CEecal  hernia  frequently  had  no  peritoneal  sac,  and  even  at  the  pres- 
ent day  the  error  is  not  entirely  eradicated.  The  work  of  Bardeleben  ^ 
(1849)  on  the  position  of  the  csecum  in  man  had  much  to  do  with  estab- 
lishing the  true  nature  of  the  sac.  His  opinion,  based  on  a  careful 
examination  of  the  ca?cum  in  160  cases,  was  that  "the  ca?cLmi  is  never 
placed  outside  the  peritoneum  in  the  way  described,  and  ciecal  hernia 
always  possesses  a  peritoneal  sac."  These  conclusions  have  been  recently 
verified  by  Treves  and  others  who  have  made  extensive  investigation 
upon  the  csecum  in  connection  with  the  study  of  appendicitis.  In  spite 
of  these  opinions  there  remain  a  very  feu-  undoubted  cases  ^  where  the 
ctecum  has  been  found  in  the  hernial  sac  devoid  of  peritoneum,  or,  more 
correctly  speaking,  behind  the  sac  (Fig.  130).  Csecal  hernia  occurs 
usually  in  the  right  side,  but  may 
be  found  on  the  left.  Macready 
collected  51  cases — 36  right  in- 
guinal ;  9  left  inguinal ;  5  right 
femoral ;  1   left  femoral. 

Treatment.  —  This  does  not 
differ  from  that  of  any  other 
form  of  hernia.  As  a  matter  of 
fact,  the  diagnosis  is  not  usually 
made  until  the  operation,  which 
has  probably  been  advised  on  ac- 
count of  the  difficulty  in  control- 
ling the  rupture,  these  cases  being, 
as  a  rule,  not  easily  held  by  a 
truss.  The  sac  is  usually  volum- 
inous, and  may  better  be  sutured 
than  ligated.  If  the  appendix  is 
adherent  to  the  sac  and  the  adhe- 
sions easily  separated,  the  best 
plan  is  to  return  it  to  the  abdo- 
men. If  very  adherent,  it  can 
be   removed  at   its  base  and  the 

stump  treated  as  in  the  ordinary  operation  for  appendicitis.  The  appen- 
dix alone  may  occupy  the  hernial  sac,  and  in  a  few  such  cases  strangu- 
lation has  occurred. 

Heexia  of  the  Bladdee. — Though  comparatively  rare,  this  form 
of  hernia  deserves  special  attention  for  the  reason  that  in  most  of  the 
recorded  cases  the  bladder  was  not  recognized  by  the  surgeon  until  it 
had  been  cut  into.  Hernia  of  the  bladder  Mas  known  to  the  surgeons 
of  the  last  century,  and  Verdier  in  1769  published  a  very  valuable 
monograph  upon  the  subject.  Since  then,  from  time  to  time,  the 
recorded  cases  have  been  collected,  until  at  the  present  time  60  have 
been  found.  This  number  includes  8  cases  which  have  occurred  in  the 
practice  of  leading  surgeons  of  New  York,  and  have  been  embodied  in 
the  most  recent  and  complete  paper  on  this  subject,  by  B.  Farquhar 
Curtis.^ 

1  Archiv  f.  Path.  Anal.  u.  Phys.,  Yirchow,  1849,  ii.  583. 

^  Berlin,  klin.  Woch.,  1881,  Jan.  24,  p.  47  ;  TiifBer,  Archiv.  gen.  de  Med.,  7  ser.,  vol. 
XX.  p.  59,  1887.  ^  Annals  of  Surgery,  June,  1895. 
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Anatomically,  there  are  three  distinct  varieties  of  hernia  of  the  bladder: 

1.  Where  that  portion  of  the  bladder  not  covered  with  peritoneum 
prolapses  into  the  hernial  canal.  This  may  be  designated  the  extraperi- 
toneal variety,  and  it  is  by  far  the  most  common  form. 

2.  The  intraperitoneal  form,  where  only  that  portion  of  the  bladder 
covered  with  peritoneum  is  involved ;  this  is  the  rarest  of  the  three 
varieties,  only  4  cases  having  been  reported. 

3.  The  third  variety  is  a  combination  of  the  two  forms  just  described, 
the  extra-  and  intraperitoneal  portion  of  the  bladder,  both  forming  a  part 
of  the  hernia :  13  cases  out  of  a  total  of  55  cases  were  of  this  form. 

It  is  easy  to  see  that  the  first  or  most  common  form  is  the  most  liable 
to  accidents  in  the  course  of  a  hernia  operation,  for  the  reason  that  there 
is  no  true  hernial  sac  and  the  bladder  is  opened  by  mistake  for  the 
sac. 

The  intraperitoneal  variety  ought  to  be  recognized  before  injury  to 
the  bladder  has  occurred.  Of  the  55  cases  collected  by  Curtis,  10  were 
femoral  and  45  inguinal,  or  a  much  larger  proportion  than  would  be 
expected  when  we  reflect  that  inguinal  hernia  is  about  eleven  times  more 
frequent  than  femoral.  About  one-half  of  the  55  cases  were  operated 
upon  for  strangulation,  and  this  fact  may  help  to  explain  the  large  number 
of  the  femoral  variety,  for  the  reason  that  strangulation  is  more  likely 
to  occur  in  this  form.  An  analysis  of  Ane's  ^  collection  of  60  cases  of 
hernia  of  the  bladder  shows  but  3  examples  of  femoral  hernia ;  43  cases 
were  inguinal  (13  on  left  side,  10  on  the  right,  3  on  both  sides,  17  not 
noted) ;  8  cases  were  perineal ;  2  obturator ;  2  hernia  in  the  linea  alba ; 
and  1  ischiatic. 

Etiolog-y. — The  supposed  causes  of  bladder  hernia  are — {a)  the  trac- 
tion caused  by  an  abnormal  development  of  extraperitoneal  fat  in  the 
vicinity  of  the  bladder  (of  doubtful  importance) ;  (6)  The  traction  of 
a  hernial  sac  as  it  is  being  pushed  farther  and  farther  down  the  canal  as 
the  liernia  enlarges,  A  number  of  cases,  as  Curtis  has  pointed  out,  have 
been  cases  of  recurrent  hernia  following  operation,  and  he  is  inclined  to 
attribute  some  causal  relation  to  the  high  ligation  of  the  sac,  and  conse- 
quent traction  on  the  bladder  as  the  new  hernial  sac  is  formed. 

Diagnosis. — This  is  seldom  possible  before  operation,  but  there  are 
sometimes  present  symptoms  that  might  cause  one  to  suspect  the  pres- 
ence of  the  bladder  in  the  hernia.  These  symptoms  are — difficulty  in 
voiding  urine,  inability  completely  to  empty  the  bladder,  and  frequent 
attacks  of  vesical  tenesmus,  and  occasionally  retention.  Such  symptoms, 
associated  with  a  hernia  somewhat  resembling  to  the  touch  an  omental 
hernia  or  a  thick-walled  sac,  and  perhaps  giving  the  sensation  of  fluid 
in  the  sac,  would  lead  one  to  think  of  the  possibility  of  having  to  deal 
with  a  hernia  of  the  bladder.  The  diagnosis  will,  as  a  rule,  have  to  be 
made  during  the  operation,  and  there  are  some  points  that  need  to  be 
emphasized.  The  most  constant  sign  is  an  unusual  amount  of  subperi- 
toneal fat  included  in  a  thin  sac-like  membrane.  The  bladder- wall  may 
be  so  thin  that  no  muscular  fibres  can  be  detected,  and  the  resemblance 
to  a  hernial  sac  may  be  exceedingly  close.  Of  51  cases,  the  bladder  was 
recognized  in  23  cases  before  injury;  in  10  cases  it  w-as  mistaken  for  a 
hernial  sac,  in  5  for  a  tumor  or  cyst.     The  introduction  of  a  sound  or 

^  Deut.  Zeit.f.  Chir.,  vol.  35,  370. 
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puncture  with  a  fine  needle  and  withdrawal  of  a  fluid  having  the  odor 
of  urine  will  help  to  settle  the  diagnosis. 

Mortality,  as  shown  by  Curtis's  tables,  was  25  per  cent,  in  the  41  cases 
in  which  the  bladder  was  injured.  In  but  8  cases  could  it  be  said  that 
the  wounds  of  the  bladder  were  even  indirectly  the  cause  of  death. 
Many  of  the  operations  were  done  before  the  antiseiDtic  period,  and, 
moreover,  many  of  the  hernise  were  strangulated. 

The  bladder  when  wounded  dming  operation  needs  no  special  treat- 
ment other  than  that  set  forth  under  the  subject  of  wounds  of  the  blad- 
der in  general.  If  the  condition  of  the  bladder  warrants,  immediate 
suture  should  be  performed,  preferably  in  two  or  three  layers.  The 
suture  should  not  include  the  mucous  membrane. 


Frf4.  131. 


INGUINO-PERINEAL    HERNIA. 

This  term  may  be  used  to  describe  a  very  rare  form  of  hernia  asso- 
ciated with  perineal  ectopia.  This  hernia,  although  emerging  from 
the  external  ring  of  the  inguinal  canal,  does  not  enter  the  scrotum,  but 
descends  into  the  perineum.  The  hernia 
is  almost  always  of  congenital  origin,  and 
the  testis  is  found  at  the  bottom  of  the 
hernial  sac,  in  the  perineum.  The  scrotum 
on  the  affected  side  will  be  found  empty 
and  poorly  developed.  If  the  hernia  is 
large,  a  new  pouch  resembling  a  scrotum 
is  formed  of  the  skin  of  the  thigh  and 
perineum.  One  case  has  been  observed  by 
Macready  in  Mdiich  the  hernia  descended 
into  the  perineum,  while  the  testis  remained 
in  the  abdominal  cavity.  Only  22  cases 
of  this  variety  of  hernia  have  been  ob- 
served by  the  London  Truss  Society,  and 
these  have  been  tabulated  by  Macready. 
The  testis  was  found  to  be  of  full  size  in 
1  case,  very  small  in  8,  and  in  10  cases 
the  hernia  was  in  the  tunica  vaginalis. 
In  4  cases  the  testis  could  be  returned  into 
the  abdomen  along  with  the  hernia. 

Only  one  case  of  this  form  of  hernia  has 
been  observed  at  the  Hospital  for  Ruptured 
and  Crippled.  This  case  is  typical,  and 
the  chief  characteristics  are  well  shown  by  the  accomjianying  illustration 
(Fig.  131).  The  patient,  aged  twenty-two  years,  had  had  a  hernia  since 
infancy,  but  had  never  iDeen  treated.  The  hernia  was  of  the  size  of  a 
cocoanut,  and  was  associated  with  a  smaller  scrotal  hernia  of  the  ordi- 
nary type  on  the  opposite  side.  The  pouch  containing  the  hernia  was 
entirely  separate  from  the  scrotum,  and  was  made  up  of  the  skin  of 
the  thigh  and  perineum.  The  case  was  treated  by  operation  by  Dr. 
Coley,  the  pouch  and  testis  removed,  and  the  canal  closed  by  Bassini's 
method. 


Inguino-perineal  hernia  :  testis  in  the 
bottom  of  perineal  pouch,  which  is 
quite  distinct  from  scrotum  (Hos- 
pital for  Ruptured  and  Crippled). 
(Coley). 
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FEMOEAT.    HEENIA. 


Femoral  or  crural  hernia  (Fig.  132)  may  be  defined  as  a  protrusion 
through  the  crural  canal,  the  anatomical  boundaries  of  which  are  Poupart's 
ligament  above  and  in  front,  the  pubic  bone  covered  by  the  (pectineus) 
muscle  and  the  pubic  portion  of  fascia  lata  below  and  behind,  Gimber- 
nat's  ligament,  the  conjoined  tendon,  the  transversalis  fascia  internally, 
and  the  portion  of  fascia  lata  covering  the  femoral  vein  externally.  In 
very  rare  cases  the  protrusions  may  appear  directly  over  the  femoral 

Fig.  132. 


Femoral  hernia,  double. 

vessels  or  even  external  to  the  vessels.  Such  a  case  has  been  recently 
observed  at  the  Hospital  for  Ruptured  and  Crippled  of  New  York. 
This  anomalous  form  of  femoral  hernia  occurred  in  a  child  three  and  a 
half  years  old,  and  the  same  form  of  hernia  was  found  upon  both  sides. 
The  protrusion  was  the  size  of  a  small  hen's  egg,  and  the  opening  was 
slightly  external  to  the  femoral  artery. 

Sex  and  Frequency. — Femoral  hernia  is  more  common  in  the 
female  than  the  male,  in  about  the  proportion  of  3  to  1.  Of  100  per- 
sons ruptured,  Macready  gives  the  following  distribution :  Male 
inguinal,  83.5  per  cent.  ;  female  inguinal,  8.5  per  cent. ;  male  femoral, 
2.1  per  cent. ;  female  femoral,  5.9  per  cent.  It  will  be  seen  from  the 
above  that  femoral  hernia  in  the  female  is  less  frequent  than  inguinal, 
the  contrary  being  the  general  impression. 

Age. — Femoral  hernia  seldom  occurs  before  the  age  of  puberty.  In 
2167  cases  of  hernia  occurring  in  children  under  fourteen  years  observed 
at  the  Ho.spital  for  Ruptured  and  Crippled  duriug  the  years  1891  and 
1892,  there  were  8  cases  of  femoral  hernia. 

Anatomy. — The  steps  in  the  formation  of  a  femoral  hernia  are  as 
follows  :  The  parietal  peritoneum  is  pushed  forward  through  the  crural 
canal  until  it  meets  the  cribriform  iascia :  this  it  either  penetrates  or 
passes  beneath,  and  emerges  at  length  at  the  saphenous  opening.  The 
important   anatomical    landmarks    are,    therefore,    Poupart's    ligament 
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above,  the  pubic  spine  internally,  and  the  femoral  vessels  externally. 
Femoral  hernia  rarely  attains  great  size,  the  ordinary  type  being  about 
as  large  as  a  hen's  Qgg.  In  some  cases  the  sac  may  extend  down  the 
thigh  until  the  hernia  becomes  the  size  of  a  child's  head.  In  other  cases 
the  line  of  least  resistance  is  upward,  and  the  hernia  overrides  Poupart's 
ligament  and  may  simulate  an  inguinal  hernia.  In  fact,  this  latter  form 
of  femoral  hernia  has  been  by  many  surgical  writers  regarded  as  the 
common  type.  Macready's  experience,  as  well  as  personal  observation 
at  the  Hospital  for  Ruptured  and  Crippled,  proves  this  to  be  incorrect. 

Coverings. — Beginning  externally,  the  coverings  of  a  femoral  hernia 
are — 1.  The  skin  and  subcutaneous  tissue;  2.  The  "fascia  propria,"  a. 
term  originating  with  Sir  Astley  Cooper,  and  really  made  up  of  three 
distinct  structures — viz.,  septum  crurale  of  Cloquet,  the  femoral  sheath, 
and  the  cribriform  fascia ;  3.  The  subperitoneal  fat  and  peritoneum. 

Contents. — Any  of  the  abdominal  viscera  that  are  found  in  an 
inguinal  hernia  may  likewise  he  found  in  a  femoral  hernia.  Enterocele 
is  less  common  than  in  inguinal  hernia,  and  when  it  occurs  the  danger 
of  strangulation  is  much  greater  than  in  inguinal.  Omentum,  either 
alone  or  with  a  portion  of  intestine,  usually  forms  the  contents  of  the 
sac.  The  omentum  is  very  prone  to  form  adhesions  in  the  early  stage 
of  the  hernia,  and  this  fact  accounts  for  the  large  number  of  femoral 
hernise  that  are  irreducible. 

Physical  Signs  and  Symptoms  (^Reducible). — The  early  symptoms 
of  femoral  hernia  are  much  the  same  as  of  inguinal.  Pain  of  a  dull 
aching  character  is  observed  in  a  large  number  of  cases.  The  pain  is 
less  severe  and  less  constant  than  in  inguinal,  and  it  is  always  aggra- 
vated by  exertion.  CEdema  of  the  leg  and  numbness  have  been  often 
looked  upon  as  noteworthy  symptoms,  but  they  are  so  seldom  seen  that 
they  can  be  entirely  disregarded.  The  first  sign  to  be  observed  is,  as  a 
rule,  a  swelling  in  the  region  of  the  femoral  ring.  This  swelling  is 
usually  small  and  globular  at  first,  and  increases  in  size  much  less  rap- 
idly than  in  inguinal  hernia.     Many  patients  give  no  history. 

Diagnosis. — The  diiferential  diagnosis  between  inguinal  and  femoral 
hernia  has  already  been  given  under  Inguinal  Hernia,  yet  there  are  other 
conditions  that  may  render  the  diagnosis  more  or  less  difficult. 

Adenitis. — This  is  probably  the  most  frequent  source  of  error  in  the 
diagnosis  of  irreducible  femoral  hernia.  The  points  of  difference  have 
been  mainly  brought  out  already  in  inguinal  hernia.  In  adenitis  it  is 
almost  always  possible  to  detect  a  more,  or  less  lobulated  condition  of  the 
tumor,  owing  to  its  being  made  of  several  glands.  In  rare  cases  one 
may  find  a  single  gland  enlarged  to  such  size  as  very  closely  to  resemble 
a  femoral  hernia,  but  a  careful  examination  will  show  that  it  can  be 
pushed  to  the  one  side  or  the  other  of  the  femoral  ring,  thus  proving  it 
does  not  actually  enter  the  canal. 

Psoas  Abscess. — This  condition  should  always  be  kept  in  mind  in  the 
diagnosis  of  femoral  hernia.  The  diagnosis  is  best  made  by  the  method 
of  examination  set  forth  in  reference  to  inguinal  hernia. 

Sctphenous  Varix. — This  is  a  more  common  source  of  error  than  psoas 
abscess ;  the  tumor  is  precisely  in  the  situation  for  a  femoral  hernia ;  it 
resembles  it  closely  in  shape,  has  distinct  impulse  on  coughing,  and  is 
reducible  under  pressure  or  on  lying  down.     The  diagnosis  is  easy  if  two 
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points  are  carefully  observed  :  first,  the  character  of  the  impulse ;  second, 
the  fact  that  the  tumor  slowly  reappears  on  standing,  even  though  mode- 
rate pressure  be  applied  over  the  crural  opening.     It  is  very  important 


Fig.  133. 


Varix  of  saphenous  vein  (Hospital  for  Ruptured  and  Crippled). 

to  note  the  condition  of  the  veins  of  the  leg  and  thigh,  for  the  reason 
that  in  nearly  all  cases  of  saphenous  varix  these  will  be  found  in  a  vari- 
cose state.     (See  Fig.  133.) 

Fig.  134. 


.  Sarcoma  of  femoral  glands. 


Carcinoma  or  sarcoma  of  the  femoral  glands  may  be  mistaken  for  an 
irreducible  femoral  hernia.  (See  Fig.  134.)  This  condition  is  rare,  and 
is  usually  secondary  to  malignant  disease  elsewhere — e.  g.  in  the  foot, 
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leg,  vulva,  or  rectum ;  and  hence  a  careful  examination  of  all  these 
yegions  is  important  in  determining  the  diagnosis. 

True  lipomata  may  occur  in  the  region  of  a  femoral  hernia,  and  in 
such  cases  the  diagnosis  may  be  very  difficult.  The  principal  point  of 
diiference  is  the  greater  mf)bility  in  lipoma  than  in  hernia. 

Hypertrophy  of  the  extraperitoneal  fat  in  the  region  of  the  crural 
opening  often  closely  simulates  a  femoral  hernia.  The  history  of  the 
case  will  show  that  the  swelling  was  of  slow  growth  and  irreducible 
from  the  beginning. 

Cysts  may  occur  in  the  femoral  canal.  They  are  very  rare,  and  the 
diagnosis  is  not  possible  without  operation.  In  rare  instances  the  neck 
of  the  sac  may  become  obliterated  by  adhesions,  and  an  accumulation 
of  fluid  (hydrocele  of  the  hernial  sac)  may  occur  in  the  sac  itself.  One 
such  case  was  operated  upon  at  the  New  York  Hospital.'  More  fre- 
quently a  bit  of  adherent  omentum  at  the  neck  of  the  sac  shuts  off  the 
communication  with  the  abdomen.  Cases  of  this  kind  have  been 
observed  in  which  three  or  four  pints  of  fluid  were  found  in  the  other- 
wise empty  sac." 

Prognosis. — The  majority  of  femoral  hernise  can  be  controlled  by  a 
well-fitting  truss,  but  permanent  cure  is  rarely  if  ever  attained.  Femoral 
hernia  is  more  liable  to  become  irreducible  than  inguinal ;  strangulation 
is  also  relatively  more  frequent. 

Treatment  (Mechanical). — Form  of  Truss. — The  cross-body  or 
Knight  truss  can  be  used  for  femoral  as  well  as  inguinal  hernia.  If  the 
hernia  is  small  and  easily  held  in  place,  the  French  truss  (see  Fig.  135) 

Fig.  135. 


French  adjustable  truss.    Soft  pad,  right. 


can  be  worn  with  greater  comfort.  If  the  hernia  is  irreducible  and  of 
small  volume,  it  may  be  kept  from  getting  larger  by  wearing  a  truss 
with  a  concave  pad. 

If  recently  irreducible,  taxis  should  be  tried.  Taxis  is  less  success- 
ful in  femoral  than  in  inguinal  hernia.  In  applying  taxis  one  should 
bear  in  mind  the  fact  that  the  axes  of  the  fundus  of  the  sac  are  often  at 
right  angles  to  those  of  the  neck,  and  in  order  to  reduce  the  rupture 
these  axes  must  be  brought  as  nearly  as  possible  into  line.     This  can  be 

1  Neiv  York  Hosp.  Records,  1891. 

^  St.  Bartholometv' s  Hoap.  Reports,  1875,  x.  381. 
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done  by  pressing;  downward  upon  the  fundus  with  the  right  hand,  using 
the  left  to  manipidate  the  neck  of  the  sac  and  to  prevent  the  portion  of 
hernia  reduced  from  reappearing  in  the  sec.  Taxis  should  not  be  used 
more  than  five  minutes. 

The  application  of  a  soft  pad  of  cotton  or  gauze,  held  in  place  by  a 
firm  spica  and  renewed  every  three  or  four  days,  will  occasionally  bring 
about  reduction  in  cases  of  epiplocele,  and  specially  devised  trusses  with 
concave  pads  may  produce  the  same  results ;  but  success  depends  upon 
the  exercise  of  patience,  as  shown  by  Macready's  ^  tables.  Of  67  cases 
of  femoral  hernia  treated  with  a  hollow  pad,  18  were  reduced  on  an 
average  of  seventy-five  days,  and  49  were  reduced  on  an  average  of 
3.9  years. 

Treatment. — In  subjects  under  forty  years  of  age  with  reducible 
femoral   hernia,   and    in    the   absence    of    contraindications,    operation 

Fig.  136. 


\ 


f\ 


Bassini's  Operation  for  Femoral  flerwia.— Hernial  orifice  and  canal. 

should  be  recommended.  The  mortality  in  such  cases  should  be  practi- 
cally nil,  and  the  final  results  are  better  than  those  following  operation 
for 'inguinal  hernia.  If  the  hernia  is  irreducible,  the  indications  for 
operatfon  are  even  stronger.  The  contraindications  have  already  been 
enumerated  in  the  part  relating  to  Hernia  in  general.     The  operation  to 

1  Loc.  cif.,  p.  220. 
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be  advised  is  high  ligation  of  the  sac  after  careful  dissection  from  the 
crural  canal,  and  closure  of  the  canal  itself  by  means  of  buried  sutures, 
preferably  of  kangaroo  tendon.  The  closure  of  the  canal  may  be  accom- 
plished by  two  methods  :  1 .  By  means  of  a  purse-string  suture  encir- 
cling the  opening,  and  Avhich  when  tied  brings  the  floor  of  the  canal  up 
against  Poupart's  ligament.  2.  Bassini  has  devised  an  operation  for 
femoral  hernia  which  in  his  hands  has  yielded  perfect  results. 

Bassini's^  Operation  for  Femoral  Hernia  (Figs.  136,  137,  138). — The 
incision  is  made  parallel  with  Poupart's  ligament  and  over  the  centre  of 
the  tumor.  The  sac  is  dissected  free  from  the  canal  and  ligated  as  high 
up  as  possible.  With  a  curved  needle  these  silk  sutures  are  inserted  so 
as  to  unite  Poupart's  ligament  with  the  pectineal  fascia,  the  first  being 

FiCx.  137. 


Bassini's  Operation  for  Femoral  Hernia.— Sutures  in  place. 


placed  near  the  spine  of  the  pubis,  the  second  one  half  a  centimetre 
externally,  and  the  third  one  centimetre  from  the  femoral  vein.  These 
sutures  are  left  untied  until  three  or  four  others  have  been  passed — first 
through  the  edge  of  the  falciform  fascia,  then  the  pectineal  fascia,  the 
lower  suture  entering  just  above  the  saphenous  vein.  The  upper 
sutures,  w^hich  draw  Poupart's  ligament  backward  to  the  pectineal  line, 
are  then  fastened.  The  other  sutures,  which  bring  together  the  anterior 
and  posterior  walls  of  the  canal,  are  next  tied,  and  lastly  the  skin-incision 
is  closed  without  drainage.  The  accompanying  illustrations  show  the 
different  steps  of  the  operation. 

Bassini  has  operated  upon  54  cases  by  this  method,  with  no  deaths 
and  without  a  single  relapse  in  41  cases  traced  from  two  to  nine  years 
after  operation. 

^  Archivfiir  klin.  Chirug.,  1894,  vol.  xlvii.  p.  1. 
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Gushing  and  Marcy  have  practised  a  method  of  closing  the  canal 
with  a  "  purse-string  "  suture,  which  accomplishes  the  same  purpose  as 
Bassini's  method,  but  is  more  complicated  in  its  execution. 

In  herniotomy  for  strangulated  femoral  hernia  it  is  a  matter  of  indif- 
ference whether  the  incision  be  vertical  or  parallel  with  Poupart's  liga- 


FiG.  138. 
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Bassini's  Operation  for  Femoi-al  ifemia.— Sutures  tied. 

ment.  It  is  essential,  however,  clearly  to  expose  Poupart's  ligament  as 
a  first  landmark.  After  opening  the  sac,  which  is  not  infrequently 
covered  with  a  surprisingly  thick  layer  of  subperitoneal  fat,  the  constric- 
tion at  the  neck  (Gimbernat's  ligament)  should  be  divided  by  a  series 
of  slight  nicks  in  an  upward  and  inward  direction. 

In  most  cases  it  will  be  feasible  and  judicious  to  attempt  a  radical 
cure  by  ligating  the  sac  at  the  highest  point  and  excising  it.  It  would 
seem  proper,  however,  except  in  a  very  recent  case,  to  abstain  from  ap- 
plying sutures  to  close  the  canal  itself  because  of  the  risk  of  shutting  in 
infectious  material  derived  from  the  sac  and  its  contents.  For  the  same 
reason  it  is  better  to  use  an  iodoform-gauze  drain  in  closing  the  wound. 


UMBILICAL    HERNIA. 

Like  inguinal  hernia,  umbilical  hernia  may  be  either  congenital  or 
acquired.  True  congenital  umbilical  hernia  develops  before  the  falling 
of  the  cord,  but  the  term  is  generally  used  to  include  as  well  the  hernia 
that  develops  in  early  infancy.  The  term  ''  congenital  hernia  of  the 
cord"  is  sometimes  used  to  distinguish  the  first  variety  from  the 
second. 

The  cause  of  this  form  of  hernia  is  to  be  found  in  defective  develop- 
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ment  during  foetal  life.  It  is  very  rare,  and  but  two  cases  have  been 
observed  at  the  Hospital  for  Ruptured  and  Crippled  during  a  period  of 
five  years.     Lindfors  estimates  its  frequency  at  1    in   5184  children.^ 


Fig.  139. 


Fig.  140. 


Umbilical  baudage. 


Elastic  belt. 


Elastic  umbilical  truss,  with  transparent 
celluloid  pad. 


In  size  the  hernia  may  vary  greatly 
from  a  simple  bulging  at  the  base  of  the 
cord,  often  designated  as  "  hernia  of  the 
root  of  the  cord,"  to  a  complete  eventra- 
tion, in  which  the  sac  may  contain  the 
liver,  stomach,  and  spleen  in  addition  to 
the  intestines. 

There  is  no  true  sac  in  this  form  of 
hernia.  The  protruding  viscera  are 
coated  with  the  myxomatous  tissues  of 
the  cord  and  covered  by  its  amniotic 
layer,  which  is  continuous  with  the  skin  and  the  peritoneum. 

Prognosis. — There  is  danger  to  life  from  peritonitis,  which  may  be 
fatal  within  several  days.^ 

Treatment. — The  treatment  of  this  variety  of  umbilical  hernia  may 
be  either  expectant  or  operative. 

Macready,  quoting  Macdondald's  statistics,  cites  12  cases  treated  by 
compress  and  bandage,  of  which  9  died,  while  of  19  treated  by  lapa- 
rotomy only  2  died.^ 

Infantile  Umbilical  Hernia. — This  variety  is  found  in  both 
sexes,  in  about  an  equal  proportion  of  cases,  up  to  the  age  of  ten  years,  after 
which  period  it  is  seen  more  frequently  in  the  female,  though  rare  before 
the  age  of  twenty  years.  Taking  all  ages  together,  Macready  states  the 
proportion  of  female  cases  to  male  as  2.7  to  1. 

Mode  of  Exit  and  Coverings  of  Sac. — Umbilical  hernia  is  a  direct 
hernia,  and  protrudes  through  the  gap  in  the  linea  alba  once  occupied  by 
the  cord.  The  coverings  are  the  peritoneum,  the  deep  fascia,  the  super-^ 
ficial  fascia,  and  the  skin. 

''■  Warren,  J.  C,  Transactions  American  Surg.  Assoc,  1892 ;  Scudder,  Boston  Med.  and 
Surg.  Journ.,  Jan.  4,  1894. 

^  Centralb.  f.  GyndL,  1H84,  p.  255.  ^  ^yxacready,  p.  246. 
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Ifode  of  Onset  and  Subsequent  Course. — The  hernia  may,  in  rare 
instances,  appear  suddenly,  but  as  in  inguinal  hernia  the  onset  is  usually 
very  gradual  and  the  increase  in  size  slow. 

In  infancy  and  youth  the  tendency  is  very  strong  toward  sponta- 
neous cure.  It  is  very  rare  to  find  an  umbilical  hernia  between  the  ages 
of  fourteen  and  twenty  years.  After  that  period,  owing  to  childbearing 
in  the  female  and  to  severe  strains  in  the  male,  w^e  find  the  umbilical 
hernia  of  the  adult,  the  course  and  prognosis  of  which  differ  widely  from 
the  umbilical  hernia  of  childhood. 

Symptoms. — Umbilical  hernise  in  children  are  almost  always  reduci- 
ble, and  seldom  give  rise  to  any  symptoms  worthy  of  note.  Haas^ 
claims  to  have  observed  irregularity  in  intestinal  functions,  diarrhoea, 
and  colic. 

Treatment. — Though  many  umbilical  hernise  in  children  would 
doubtless  be  cured  without  any  treatment,  nevertheless  some  form  of 
treatment  should  in  all  cases  be  advised.  The  great  difficulty  of  keep- 
ing any  form  of  truss  or  even  abdominal  belt  in  position  in  infants  and 
young  children  has  led  to  the  adoption  of  the  following  method  :  A  strip 
of  rubber  plaster  about  two  inches  in  width  is  made  to  encircle  the  body 
on  a  level  with  the  umbilicus ;  a  small  pad,  consisting  of  a  wooden  but- 
ton covered  with  plaster  or  linen,  is  placed  directly  over  the  hernia,  so 
that  when  the  plaster  is  in  position  the  hernia  will  be  perfectly  reduced. 
Great  care  should  be  exercised  not  to  have  the  plaster  too  tight,  and  it 
should  not  be  allowed  to  remain  longer  than  ten  days  wdthout  renewal. 
Cases  treated  in  this  way  are  usually  cured  within  a  few  months,  and 
treatment  is  seldom  needed  beyond  one  year. 

In  older  children  and  in  adults  some  form  of  abdominal  belt,  with  a 
pad  of  varying  size  and  thickness  according  to  the  conditions  present, 
may  be  recommended. 

Operative  Treatment. — The  prognosis  is  so  good  from  mechanical  treat- 
ment that  operation  should  very  rarely  be  resorted  to.  The  hernia  is 
almost  always  reducible,  and  seldom  becomes  strangulated.  Should  a 
child  reach  the  age  of  puberty  with  an  umbilical  hernia  that  had  existed 
since  infancy  without  improvement  from  careful  mechanical  treatment, 
operation  would  be  justifiable.  If  done  under  favorable  conditions,  there 
should  be  very  little  risk. 

The  operation  to  be  recommended  is  excision  of  the  umbilicus  (om- 
phalectomy) and  careful  suture  in  separate  layers,  the  buried  sutures 
being  of  a  non-absorbable  material  and  of  such  nature  that  they  will 
resist  absorption  for  a  sufficient  time  to  permit  firm  union. 

The  number  of  cases  of  umbilical  hernia  in  children  treated  by  opera- 
tion is  too  small  to  make  it  possible  to  speak  of  final  results. 

Umbilical  Hernia  ix  Adults. — Here  we  have  to  deal  with  patho- 
logical conditions  very  different  from  those  present  in  infantile  hernia. 

The  exact  site  of  umbilical  hernia,  or  the  point  where  the  sac  is 
forced  through  the  abdominal  wall,  has  been  the  subject  of  much  dis- 
pute. Petit  held  that  this  point  was  not  in  the  umbilicus  proper,  but 
alongside  of  it.  This  opinion  was  later  disproved  by  Astley  Cooper, 
Malgaigne,  and  others,  and  it  is  now  accepted  as  beyond  question  that  the 
great  majority  of  umbilical  hernise  come  directly  through  the  umbilical 

^  Poulet  Bousquet,  Pathologic  externe,  vol.  iii.,  p.  132. 
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ring.  There  are,  however,  certain  rare  cases  in  which  the  opening  is 
clearly  outside  of  the  ring  proper,  and  these  have  been  sometimes  charac- 
terized as  "  para-umbilical "  hernia.  They  are,  strictly  speaking,  only 
a  variety  of  ventral  hernia. 

Not  only  does  the  umbilical  hernia  emerge  from  the  umbilical  ring, 
but  it  nearly  always  is  found  in  the  upper  portion  of  this  ring.  The 
anatomical  reasons  for  this  lie  in  the  fact  that  the  umbilical  vein  usually 
occupies  this  position,  while  the  artery  is  found  below.  As  the  process 
of  cicatrization  goes  on  the  denser  tissues  of  the  artery  form  a  stronger 
barrier  thaii  those  of  the  vein. 

The  coverings  consist  of  the  skin,  subcutaneous  tissue,  and  perito- 
neum. The  contents  of  the  sac  are  either  the  omentum  alone  or  the 
omentum  with  the  transverse  colon  or  the  small  intestine.  Occasionally 
the  omentum  is  spread  out  as  a  thin  layer  lining  the  inner  surface  of  the 
sac.  Adhesions  are  prone  to  form  at  an  early  period,  which,  according 
to  their  extent,  make  the  rupture  wholly  or  partly  irreducible.  Intestine 
alone  is  seldom  found. 

Etiology. — Severe  strains,  childbearing,  ascites — in  fact,  anything 
that  greatly  increases  the  intra-abdominal  pressure — may  be  classed  as 
active  causes  in  the  production  of  umbilical  hernia,  while  obesity,  and 
consequent  atrophy  of  abdominal  muscles,  as  passive  causes,  play  a  no 
less  important  role. 

Symptoms. — The  symptoms  differ  little  from  those  seen  in  inguinal 
hernia,  although  it  has  been  stated,  and  is  probably  true,  that  digestive 
disturbances  are  more  common  in  umbilical. 

Diag-nosis. — This  is  seldom  difficult,  and  one  can  usually  determine 
with  ease  the  contents  of  the  hernia  according  to  the  principles  already 
laid  down  for  the  diagnosis  of  inguinal  and  femoral  hernia. 

Prognosis. — This  must  be  looked  upon  from  two  points  of  view — 
first,  as  regards  cure,  and  second,  as  regards  danger  to  life.  Spontaneous 
cure,  so  common  in  childhood,  is  probably  never  seen  in  adults,  nor  is 
much  to  be  hoped  for  in  the  way  of  cure  by  means  of  mechanical  support. 

Treatment. — The  best  result  to  be  expected  from  palliative  measures 
is  to  keep  the  hernia  from  becoming  larger,  and,  what  is  of  far  greater 
importance,  from  becoming  irreducible.  The  strong  tendency  of  these 
hernise  is  to  become  irreducible  and  adherent,  in  spite  of  careful  treat- 
ment. 

The  best  form  of  su])port  is  a  well-made  abdominal  belt,  with  a  cir- 
cular pad  of  size  and  thickness  to  correspond  to  the  size  of  the  opening 
and  to  the  thickness  of  the  abdominal  wall.  In  very  obese  subjects  the 
pad  must  be  made  thick,  so  that  when  the  belt  is  in  place  the  pad  keeps 
the  hernia  reduced  (Fig.  141). 

Operative  Treatment — At  present  it  is  impossible  to  lay  down  any 
definite  rules  as  to  how  far  radical-cure  methods  should  be  applied  to 
reducible  umbilical  hernia  in  adults.  No  very  large  number  of  cases 
has  been  operated  upon  by  a  single  surgeon,  and  the  results  have  not 
been  followed  for  a  sufficient  time  to  enable  one  to  judge  of  the  perma- 
nence of  the  cure.  In  this  class  of  cases  the  mortality  ought  to  be  very 
slight,  and  if  the  operation  could  be  shown  to  produce  permanent  cure 
in  the  larger  proportion  of  cases,  there  would  be  strong  reasons  for 
recommending  it.     The  period  of  reducibility  is  manifestly  the  one  dur- 
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ing  Avhich  the  operation  should  be  undertaken,  if  at  all,  for  the  reasons 
that  during  this  period  the  patient  is  younger,  the  abdomen  is  smaller, 
and,  moreover,  the  dangers  attending  the  ligation  of  large  masses  of 
omentum  and  the  separation  of  old  adhesions  are  not  present. 

A  careful  review  of  the  cases  thus  far  subjected  to  operation  leads  to 
the  conclusion  that  the  proportion  of  relapses  following  operation  for 
umbilical  hernia  is  much  greater  than  that  following  inguinal  and  fem- 
oral hernia.  The  large  number  of  ventral  hernise  following  simple 
laparotomy  wounds,  even  in  the  hands  of  skilful  surgeons,  is  evidence 
that  it  will  be  difficult  to  attain  perfect  success  in  the  operative  treat- 
ment of  umbilical  hernia. 

The  best  method  of  operation  is  to  remove  by  an  elliptical  incision 
the  umbilicus  and  superfluous  portion  of  skin  and  sac.  The  peritoneum 
should  then  be  closed  separately,  if  possible,  by  a  continuous  suture  of 
catgut.  If  this  cannot  be  done,  the  two  layers  of  the  peritoneum  and 
fascia  transversalis  may  be  sutured  with  interrupted  sutures  of  kangaroo 
tendon  or  chromicized  catgut.  Over  this  the  skin  may  be  sutured  with 
catgut,  silk,  or  silkworm  gut. 

Gersuny  ^  has  described  a  new  operation  for  umbilical  hernia,  or 
rather  has  applied  his  method  of  closing  an  abdominal  wound  to  the 
treatment  of  umbilical  hernia.  The  skin  and  sac  are  resected  and  the 
cut  edges  of  the  peritoneum  sutured.  The  sheaths  of  the  recti  muscles 
are  then  exposed  at  their  inner  margins,  which  are  cut  away  until  the 
innermost  muscular  fibres  are  plainly  visible.  The  edges  of  the  recti 
are  then  brought  together  and  sutured.  The  superficial  portion  is 
packed  with  gauze  for  a  few  days,  and  then  the  sutures  placed  at  time 
of  operation  are  tied. 

Schede  ^  uses  only  silver  wire,  placed  in  two  rows,  the  one  passing 
through  all  the  layers  of  the  abdominal  wall,  and  the  other  (buried) 

including  only  the  rectus  muscles 
and  peritoneum. 

Irreducible  Umbilical  Her- 
nia.— As  has  already  been  stated, 
the  natural  course  of  an  umbilical 
hernia  in  the  adult  is  to  become 
adherent  to  the  sac  and  irreduci- 
ble, sooner  or  later.  When  this 
has  occurred,  the  hernia  usually 
increases  in  size,  is  often  seen 
as  large  as  a  fist,  becomes  lobu- 
lated,  and  descends  toward  the 
pubes. 

The  symptoms  are  dragging 
pain  on  exertion  and  inability  to 
do  hard  work.  This  condition 
renders  the  person  liable  to  at- 
tacks of  obstruction  or  local  in- 
flammation lasting  from  two  to 
four  days.     If  not  controlled,  the  tendency  is  to  get  larger. 

'  Brit.  Med.  Journ.,  Nov.  18,  1893. 

2  Medical  Press  and  Circular,  June  6,  1 894. 
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Umbilical  hernia,  irreducible,  with  excoriation 
of  the  skin  over  the  sac. 


SPECIAL  BEBNIM  209 

The  irritation  of  the  bandage  or  support  may  excite  a  more  or  less 
active  inflammation  in  the  coverings  of  the  hernia,  producing  ulceration 
of  large  areas  of  skin  and  local  peritonitis  within  the  sac. 

Contents. — In  the  great  majority  of  these  cases  omentum  alone  is 
contained  in  the  sac. 

The  same  pathological  changes  may  take  place  in  the  omentum  as 
have  been  referred  to  in  irreducible  inguinal  hernia.  Not  infrequently 
a  portion  of  the  intestines,  large  or  small,  is  associated  with  omentum, 
and  in  such  cases  the  functional  disturbances  of  the  bowels  are  more 
prominent  and  the  danger  to  the  patient  from  strangulation  is  constantly 
present.  Strangulation,  though  rarer  than  in  inguinal  and  femoral 
hernia,  is  nevertheless  of  great  importance,  inasmuch  as  it  is  attended 
with  larger  risk  to  life. 

Treatment. — Palliative. — This  consists  of  support  by  means  of  an 
abdominal  belt,  already  described,  without  the  pad  or  with  the  substitu- 
tion of  a  larger  pad,  very  thin  and  concave.  The  patient  should  avoid 
constipation  and  use  caution  in  regard  to  diet.  If  symptoms  of  obstruc- 
tion are  present,  local  application  of  ice  and  rest  in  bed  should  be  ad- 
vised. If  the  hernia  becomes  strangulated,  taxis  should  be  tried,  and 
if  this  be  unsuccessful,  herniotomy  should  be  performed. 

Operative  Treatment. — Operation  is  not  to  be  recommended  in  this 
form  of  hernia,  except  in  special  cases,  for  the  following  reasons  :  The 
subjects  are,  as  a  rule,  extremely  unfavorable  for  operation  ;  the  abdo- 
men is  large  and  pendulous ;  a  thick  layer  of  subcutaneous  fat  interferes 
seriously  with  primary  union  ;  the  muscular  layers  are  atrophied ;  more 
important  still,  the  necessity  of  ligating  large  masses  of  omentum  and 
separating  extensive  adhesions  makes  the  operation  one  of  decided  risk 
to  life.  Finally,  the  operation,  if  successful,  gives  but  little  guarantee 
of  permanent  cure.  Helapses  in  such  cases  are  very  frequent.  On  the 
other  hand,  small  hernise  in  persons  with  firm  abdominal  walls  of  mod- 
erate thickness  may  be  properly  subjected  to  operation,  in  the  hope  that 
even  in  the  event  of  relapse  the  protrusion  may  be  more  readily  con- 
trolled and  kept  reducible. 

VENTRAL   HERNIA. 

This  term  is  applied  to  herni£e  which  emerge  at  other  points  in  the 
abdomen  than  those  already  enumerated.  The  hernial  orifice  usually 
corresponds  with  congenital  defects  in.  the  aponeurotic  layer  of  the 
parietes,  and  hence  these  ruptures  are  most  frequently  seen  in  the  median 
line  or  the  outer  side  of  the  rectus  muscle,  the  linea  alba,  or  linea  semi- 
lunaris. The  subjects  are,  as  a  rule,  in  middle  life,  the  protrusions  small, 
painless,  reducible,  and  easy  controlled.  The  contents  are  usually  omen- 
tum. Protrusions  of  masses  of  subperitoneal  fat  have  been  known  to 
come  through  these  gaps  in  the  aponeuroses,  and  to  drag  after  them  a 
slender  cone  of  peritoneum,  the  whole  constituting  a  reducible  tumor, 
but  (as  tested  by  operation)  without  "  contents."  These  have  been  twice 
observed  in  the  epigastric  region  by  the  writers,  and  been  treated  by 
operation.  The  support  of  a  belt  with  suitable  pad,  as  in  umbilical 
hernia,  is  all  that  is  required  in  most  cases.  A  radical  operation  may  be 
done,  but  we  have  as  yet  no  evidence  as  to  the  final  results. 
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Ventral  hernia  may  follow  injuries  to  the  abdominal  wall.      Any- 
wound,  accidental  or  intentional,  made  through  all  layers  of  the  abdominal 


Fig.  143. 


Large  ventral  hernia  following  abdominal  section  m  median  line,  front  view  (Hospital  for 
Ruptured  and  Crippled). 

wall  is  likely  at  some  period  to  be  followed  by  a  yielding  of  the  line  of 

Fig.  144. 


Large  ventral  hernia  following  abdominal  section  in  median  line,  side  view  (Hospital  for 
Ruptured  and  Crippled). 

union  and  a  bulging  or  protrusion  of  a  part  of  the  abdominal  contents. 
Rupture  of  muscular  fibres  and  the  cicatrices  following  abscesses  may 
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give  rise  to  the  same  condition.  The  features  of  this  form  of  hernia,  to 
which  the  term  "  traumatic  "  is  sometimes  applied,  differ  from  those  of 
hernia  at  the  anatomical  sites  in  that  there  is  no  sharply-outlined  orifice 


Fig.  145. 


Fig.  146. 


./ 


Ventral  herina  following  incision  for 
appendicitis  abbcess  (Hospital  for 
Ruptured  and  Crippled). 


Front  view  of  145. 


and  often  no  distinct  sac.    The  scar  may  yield  all  along  the  line  of  union, 
making  the  orifice  a  longitudinal  slit,  or  give  way  at  either  extremity  or 


Fig.  147. 


Fig.  148. 
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Abdominal  wall  aftei  four  successive  laparoto- 
mies :  1,  ventral  hernia  of  moderate  size  requir- 
ing support ;  2,  small  hernia  in  centre  of  yield- 
ing cicatrix;  3,  cicatrix  still  firm  after  two 
incisions. 


Ventral  hernia  following  lar-i-rati-d  wound 
thirty  years  after  injury  (Hospital  for  Rup- 
tured and  Crippled). 


in  one  or  two  separate  places.  The  viscera  are  often  adherent  to  the 
cicatrix,  which  in  large  protrusions  becomes  so  thin  as  to  be  transparent. 
If  the  peritoneum  cover  the  viscera,  it  is  itself  fused  with  the  cicatricial 
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tissue,  and  often  attached  by  light  or  firm  adhesions  to  the  subjacent 
omentum  or  intestine.  In  ventral  hernia  following  ruptures  of  the  mus- 
cle or  wounds  which  have  united  primarily  the  skin  is  usually  movable 
over  the  serous  membrane,  and  the  conditions  more  closely  resemble  a 
true  hernia.  These  protrusions  do  not  increase  in  size  if  the  abdomen  is 
properly  supported,  are  not  liable  to  become  strangulated,  irreducible,  or 
obstructed,  and  give  rise  to  pain  and  discomfort  only  upon  severe  exer- 
tion. A  w^ell-fitting  abdominal  belt  should  be  applied  so  soon  as  the 
slightest  weakness  in  any  scar  is  discovered.  The  radical  cure  has  been 
frequently  attempted  by  removing  the  cicatricial  parts  of  the  orifice 
and  uniting  the  layers  of  the  abdominal  wall  by  sutures  of  different 
materials.  The  operation  appears  to  have  a  trifling  mortality,  but  the 
permanency  of  the  ''cures"  is  still  open  to  doubt.  From  March,  1891, 
to  December,  1895,  200  cases  of  ventral  hernia  following  abdominal  ope- 
rations and  injuries  were  observed  at  the  Hospital  for  Euptured  and 
Crippled  (Figs.  143-146). 

Rare  Varieties  op  Hernia. 
lumbar  hernia. 

If  cases  having  a  distinctly  traumatic  origin  are  excluded,  very  few 

instances  of  lumbar  hernia  are  recorded. 
^^"       ■  Most  of  these  appear  to  have  protruded 


in  the  triangle  of  Petit — that  is,  the 
space  just  above  the  iliac  crest  and  be- 
tween the  latissimus  dorsi  and  external 
oblique  muscles — but  in  one  case  certain- 
ly the  point  of  exit  was  just  below  the 
twelfth  rib.  The  weakness  of  this  spot 
is  only  appreciated  after  the  latissimus 
dorsi  has  been  turned  aside. 

Lumbar  hernia  is  controlled  by  a 
truss  whose  fixed  point  is  a  pad  resting 
on  the  opposite  hip,  between  the  tro- 
chanter and  iliac  crest.  A  perineal  strap 
prevents  this  pad  from  rising.  The  ope- 
Lumbar  hernia,  Cv^ngouitdi,  in  ciaid  five     rativc  treatment  is  similar  to  that  of 

years  old  (operated  on  at  Hospital  for      ^.^n+T-Ql    lior-niQ 

Ruptured  and  Crippled).  Ventral  Uernia. 

OBTURATOR    HERNIA. 

Another  unusual  passage  for  a  hernia  is  the  canal  occupied  by  the  obtu- 
rator vessels  and  nerve.  Its  direction  is  forward,  downward,  and  in- 
ward, along  the  outer  portion  of  the  horizontal  ramus  of  the  pubis.  This 
groove  is  converted  by  the  obturator  membrane  into  a  canal  about  two 
centimetres  long  and  with  diameters  of  one  and  one  and  a  half  centi- 
metres. The  sac  of  an  obturator  hernia  is  composed  of  pelvic  peritoneum 
— possibly  the  broad  ligament — and  as  the  viscus  descends  it  usually 
carries  before  it  the  fascia  of  the  obturator  internus  muscle.  It  may 
emerge  under  the  obturator  externus  muscle,  or,  passing  over  that,  lie 
under  the  pectineus  and  adductor  longus  muscles.     It  is  too  deeply  situ- 
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ated  to  be  evident  in  Scarpa's  triangle ;  hence  it  has  often  been  over- 
looked until  strangulation  has  set  in.  The  nerve  and  artery  may  occupy 
any  relation  to  the  sac,  but  they  are  usually  found  to  the  outer  side. 
The  next  common  position  for  the  nerve  is  in  front,  and  for  the  artery 
behind  the  sac. 

Of  63  recorded  cases  of  obturator  hernia,  only  4  occurred  in  men,  and 
the  average  age  in  53  cases  Avas  61.3  years. 

On  account  of  its  concealed  location,  obturator  hernia  is  easily  over- 
looked until  symptoms  of  strangulation  appear.  The  more  usual  symp- 
toms are  constipation,  with  occasional  attacks  of  abdominal  cramp  lasting 
a  few  hours.  There  may  be  nausea,  but  seldom  vomiting.  The  hernia 
is  best  detected  when  the  thigh  is  rotated  outward,  flexed,  and  adducted. 
If  then  the  finger  is  placed  along  the  pubic  ramus  behind  the  adductor 
longus,  the  tumor  may  be  felt,  or  it  may  be  sought  for  with  the  finger  in 
the  vagina  or  rectum. 

One  other  important  symptom  is  the  pain  caused  by  pressure  on  the 
obturator  nerve.  Sometimes  both  active  and  passive  motion  of  the 
thigh  is  painful.  Sometimes  anaesthesia  is  present.  But  the  usual 
symptom  is  neuralgia,  the  pain  being  described  as  cutting,  burning,  or 
tearing,  and  referred  to  the  inner  side  of  the  thigh  from  the  groin  to  the 
knee  or  below  it.  This  pain  has  misled  skilful  surgeons  into  treating 
the  patient  for  rheumatism  or  some  other  trouble,  with  fatal  result. 
And,  indeed,  there  are  cases  of  suppurative  pelvic  inflammation  which 
give  rise  to  symptoms  not  different  from  those  of  obturator  neuralgia. 

The  only  treatment  in  the  majority  of  cases  is  operative.  From  the 
deep  position  of  the  canal  a  truss  is  out  of  the  question.  If  reduction  is 
attempted,  pressure  should  be  applied  posterior  to  the  adductor  longus 
muscle,  in  a  direction  upward,  outward,  and  backward — that  is,  in  the 
direction  of  the  canal  from  without.  These  hernise  are  almost  always 
interstitial,  and  the  death-rate  from  strangulation  is  very  high  :  Macready 
gives  it  as  84.4  per  cent.  The  hernia  may  be  reached  by  an  incision  in 
Scarpa's  triangle.  After  separation  of  the  pectineus  and  adductor  longus 
muscles  the  sac  is  exposed,  or  the  incision  may  be  made  into  the  abdo- 
men above  the  pubis.  This  latter  operation  gives  a  much  clearer  view 
of  the  bowel  which  is  involved — a  consideration  of  no  small  importance 
when  it  is  remembered  that  in  the  cases  thus  far  operated  upon  the 
average  duration  of  strangulation  was  over  seven  days.  The  abdominal 
incision  may  be  in  the  linea  alba  or  in  the  lower  portion  of  the  linea 
semilunaris. 


DIAPHRAGMATIC    HERNIA. 

It  occasionally  happens  that  a  child  is  born  whose  diaphragm  is  in- 
complete and  whose  thorax  contains  some  of  the  abdominal  organs. 
This  condition  interferes  with  the  action  of  the  heart  and  lungs  to  such 
an  extent  that  life  is  of  short  duration. 

True  diaphragmatic  hernia  also  occurs,  though  it  is  very  rare.  It 
results  from  a  muscular  strain  or  from  external  violence.  A  sac  is 
usually  present.  The  hernia  may  escape  either  through  one  of  the  nor- 
mal openings  in  the  diaphragm  or  through  a  cleft  in  the  muscle.  The 
sac  may  contain  only  a  loop  of  small  intestine  or  part  of  the  colon ;  but 
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the  greater  portion  of  the  large  and  small  intestine,  the  spleen,  pancreas, 
and  a  portion  of  the  stomach  have  all  been  found  in  such  a  hernia. 

Unfortunately,  the  diagnosis  has  thus  far,  as  a  rule,  been  made  on 
the  autopsy  table.  Some  of  the  cases  would  have  been  amenable  to 
treatment  had  the  state  of  affairs  been  recognized  during  life.  Of  the 
250  cases  in  Leichtenstern's  collection,  in  but  5  was  the  diagnosis  made 
before  death. 


ISCHIATIC   HEENIA. 

A  very  few  cases  are  on  record  where  some  viscus  has  left  the  abdo- 
men by  the  great  sacro-sciatic  notch.  Such  hernise  may  contain  the 
omentum,  intestine,  ovary,  or  part  of  the  bladder.  If  the  hernia  reaches 
a  considerable  size,  it  may  pass  below  the  gluteus  and  down  the  thigh, 
or  forward  above  the  great  trochanter  toward  the  groin.  It  must  be 
distinguished  from  lipoma,  cyst,  hsematoma,  abscess,  and  aneurysm  of  the 
gluteal  or  ischiatic  arteries,  and  in  infants  from  spina  bifida.  On  account 
of  the  constantly  changing  shape  of  the  buttock  a  truss  would  be  difl6i- 
cult  to  apply.  Incision  for  the  relief  of  strangulation  or  the  cure  of  the 
hernia  might  be  made  directly  upon  the  sac  or  a  median  laparotomy  may 
be  performed. 

PELVIC   HERNIA    (PUDENDAL,  PERINEAL,  EECTAL). 

Hernia  may  be  present  in  several  situations  in  the  pelvic  floor — in 
the  ischio-rectal  space,  the  perineum,  the  vagina,  or  the  labium  majus. 
As  our  knowledge  of  the  starting-point  of  such  hernise  is  very  imperfect, 
it  has  been  customary  to  designate  them  by  the  name  of  the  region  in 
which  they  appear. 

In  spite  of  its  apparent  weakness,  a  hernia  through  the  pelvic  floor  is  a 
rare  occurrence.  Various  reasons  for  this  have  been  assigned.  The 
firmness  of  the  pelvic  fascia,  the  obliquity  of  the  pelvis,  the  height  of 
the  reflection  of  peritoneum,  and  the  strength  of  the  levator  ani  have  all 
been  brought  forward  in  explanation. 

Pelvic  hernise  occur  almost  invariably  in  adults,  and  usually  in 
women ;  of  40  cases  which  Macready  collected,  34  were  in  women. 
They  do  not  appear  in  the  middle  line,  but  bulge  more  on  one  side  :  in 
the  perineum  or  the  ischio-rectal  space  in  man,  while  in  women  they  may 
occupy  the  ischio-rectal  space  or  appear  in  the  vagina  or  in  the  posterior 
part  of  the  labium  majus.  The  name  "  pudendal  hernia  "  is  given  to  the 
last  variety. 

Diag-nosis  is  not  difficult :  an  error  is  most  likely  to  be  made  in  the 
case  of  vaginal  hernia.  In  two  cases  a  vaginal  hernia  has  been  opened 
for  an  abscess.  It  may  also  be  confounded  with  prolapse,  rectocele, 
cystocele,  uterine  polypus,  or  vaginal  cyst. 

The  symptoms  of  a  hernia  of  the  pelvic  outlet  are  usually  those  of  a 
hernia  elsewhere.  To  these  may  be  added  numbness  of  the  leg,  difficulty 
in  walking  and  of  micturition. 

Reduction  is  easily  accomplished.  If  the  neck  of  the  sac  has  not 
sunk  to  the  level  of  the  perineum,  it  will  be  necessary  to  insert  one  or 
two  fingers  into  the  vagina  or  rectum,  to  complete  the  return  of  the 
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contents  of  the  sac.  A  pessary  is  usually  successful  in  retaining  the 
rupture  or  an  operation  may  be  performed.  Strangulation  is  not  a  fre- 
quent complication. 

EECTAL   HERNIA. 

This  rare  form  of  hernia  is  seldom  mentioned  in  surgical  text-books. 
It  appears  either  outside  of  the  sphincter  ani  or  just  within,  the  sac  being 
made  up  of  the  entire  wall  of  the  rectum,  and  the  contents  of  the  sac 
consisting  of  some  of  the  abdominal  or  pelvic  organs. 

If  the  hernia  is  external,  it  may  be  mistaken  for  extensive  prolapse 
of  the  rectum.  If  internal,  it  may  simulate  intussusception.  Like  other 
forms  of  rupture,  it  may  be  reducible,  irreducible,  or  strangulated. 

The  treatment  of  reducible  rectal  hernia  does  not  differ  from  that 
of  prolapse.  Operation,  as  far  as  can  be  judged  by  the  small  number  of 
cases  on  record,  is  attended  with  much  risk.  Kelsey  ^  has  collected  a 
number  of  cases  of  rectal  hernia  treated  by  operation,  yet,  inasmuch  as 
most  of  the  cases  occurred  in  pre-antiseptic  days,  it  would  be  hardly  fair 
to  estimate  the  mortality  from  these  cases. 

^  Diseases  of  the  Bectum  and  Anus. 
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The  (Esophagus. 

Congenital  Malformations. — The  embryological  reason  for  the 
existence  of  these  rare  anomalies  is  still  unknown.  Though  they  are 
usually  incompatible  with  life,  in  an  occasional  case 
nutrition  can  be  carried  on  even  without  surgical  aid. 
In  certain  very  rare  instances,  fatal  if  left  to  them- 
selves, life  can  be  maintained  after  operative  inter- 
ference. The  extreme  types  of  malformations  are 
generally  found  in  subjects  otherwise  congenitally 
defective. 

The  rarity  of  these  interesting  conditions  is 
shown  by  the  meagre  collection  of  cases  in  medical 
literature.  Mackenzie  ^  found  63  cases  and  Solis- 
Cohen^  60-70,  of  which  4  were  in  this  country. 

Malformations  of  the  oesophagus  may  be  divided 
into  six  principal  types : 

1.  Central  deficiency  of  the  oesophagus,  one  or 
both  of  the  extremities  communicating  with  the 
respiratory  tract.  In  this  type  the  oesophagus  is 
divided  into  two  parts :  the  superior  and  posterior 
segment  ends  in  a  blind  cul-de-sac ;  the  lower  and 
anterior  segment  opens  into  the  trachea  or  into  a 
bronchus.  This  is  by  far  the  most  frequent  form 
of  malformation.  Koenig^  among  14  cases  found 
8  of  this  kind ;  Mackenzie  ^  found  43  in  a  collection 
of  63  cases.  Brosset^  in  reporting  2  cases  of  his  congenital  malformation 
own  adds  3  cases  collected  since  the  publication  of  *^  ^  '^^'^^'  ^-^'''  ^ 
Mackenzie's  statistics. 

2.  Simple  communication  between  the  oesoph- 
agus and  the  trachea — tracheo-oesophageal  fistula. 

3.  Absence   of  the  oesophagus   for  more  or  less  of  its  length,  the 


per  portion  ends  in  a  eul- 
de-sac ;  the  lower  portion 
opens  into  the  trachea 
(Harvard  Med.  School, 
Warren  Museum). 


^  Archives  of  Laryngology,  New  York,  Dec.  30,  1880. 
^  AshhursCs  Encyclopedia,  vol.  vi.  p.  19. 

'^  Die  Krankheiten  des  unteren  Theils  des  Pharynx  und  (Esophagus,  1880. 
-Diseases  Throat  and  Nose,  1884.  ^  Lyons  medicale,  1889,  vol.  Ixi.  p.  109. 
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upper  and  lower  cul-de-sacs  being  joined  by  a  fibrous  cord.     Mackenzie^ 
collected  14  cases  of  this  type. 

4.  Annular  stricture  of  the  oesophagus.  (For  adult  cases  vide  Stric- 
ture of  the  Qi^sophagus,  page  238.) 

5.  Dilatation  of  the  oesophagus.  Certain  cases  of  simple  general 
dilatation  are  jDrobably  congenital,  but  true  diverticula  are  undoubtedly 
acquired,  though  their  development  may  be  favored  by  congenital  defects 
in  the  muscular  coats. 

6.  Double  oesophagus  with  reunion  at  the  cardiac  end.  In  this 
deformity  a  simple  membrane  may  divide  the  tube  into  two  equal  parts 
or  a  true  bifurcation  may  exist. 

Diagnosis. — If  a  new-born  infant  rejects  or  regurgitates  unchanged 
all  the  milk  or  fluids  taken,  atresia  of  the  oesophagus  should  be  suspected. 
A  tracheo-oesophageal  communication  will  cause  sufibcation  when  the 
child  attempts  to  nurse.  Exploration  with  a  sound  or  with  a  catheter 
will  establish  readily  the  diagnosis.  In  all  cases  of  death  from  inani- 
tion, with  regurgitation,  malformation  of  the  oesophagus  should  be  con- 
sidered. The  condition  is  doubtless  often  overlooked,  as  Brosset  has 
suggested.^ 

Prognosis  and  Treatment. — There  can  be  but  little  relief  for  these 
cases  by  surgical  means.  In  simple  imperforations  attempts  may  be 
made  to  find  and  unite  the  separate  portions  of  the  tube,  as  suggested  by 
Holmes  ^  and  by  Solis-Cohen.*  The  upper  extremity  may  be  exposed 
by  cutting  down  upon  a  guide  introduced  through  the  pharynx ;  the 
lower  extremity  may  then  be  sought  for  by  careful  dissection.  If  found, 
this  may  be  united  to  the  upper  portion  by  sutures,  as  in  resection  of  the 
oesophagus  for  stricture.  If  the  lower  end  cannot  be  found,  gastrostomy 
may  be  performed.  This  procedure  will  not  only  permit  retrograde 
exploration,  by  which  the  lower  end  of  the  oesophagus  may  be  found  and 
the  radical  operation  completed,  but  in  the  event  of  failure  of  the  opera- 
tion will  also  provide  for  permanent  nutrition.  Xo  report  of  a  trial  of 
this  method  has  been  found.  Gastrostomy,  with  or  without  oesophagot- 
omy,  seems  the  only  practical  mode  of  procedure  in  these  cases.  This 
operation  has  been  done  by  Charles  Steel  ^  in  the  case  of  an  infant 
twenty-four  hours  old.  By  means  of  gastrostomy  and  retrograde  cathe- 
terization he  found  complete  imperforation  of  the  lower  half  of  the 
oesophagus.      The  child  died  the  next  day. 

In  some  of  the  types  operation  is  unnecessary  ;  indeed,  nutrition  can 
be  carried  on  fairly  well,  so  that  the  faulty  condition  is  discovered  only 
accidentally  or  as  the  result  of  remote  changes.  In  others,  though  a 
theoretical  remedy  may  suggest  itself,  demonstration  of  the  anatomical 
relations  is  so  difficult  that  the  value  of  interference  is  extremely  doubt- 
ful. Even  if  we  can  successfully  reconstruct  the  parts  at  fault,  the 
enfeebled  powers  of  resistance  in  an  infant  that  has  swallowed  no  food 
since  birth  makes  the  prognosis  practically  hopeless. 

Dilatations  of  the  (Esophagus. — These  are  simple  dilatations  or 
ectasise  and  diverticula. 

Simple  dilatations  are  usually  the  result  of  a  stenosis  either  in  the 
lower  part  of  the  oesophagus  or  at  the  cardiac  opening  of  the  stomach. 

^  Loc.  cit.  *  Loc.  cit.  ^  System  of  Surgery. 

^Ashhursl's  Encyclopedia.  ^Lancet,  October  20,  1888. 
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The  walls  of  the  tube,  distended  with  food  above  the  constricted  portion, 
yield  and  form  a  uniform  dilatation.  Rarely  this  process  may  be  uni- 
lateral and  form  a  limited  diverticulum.  Not  all  cases  of  stricture, 
however,  cause  dilatation,  for  in  most,  according  to  Von  Ziemssen,  the 
dilatation  above  a  stricture  is  either  very  slight  or  wanting.  In  those 
rare  instances  of  dilatation  without  stenosis  in  which  the  oesophagus 
takes  the  form  of  a  spindle-shaped  sac  the  walls  are  thickened  and  the 
distention  excessive,  as  in  Luschka's  case.^  The  cause  of  this  general 
dilatation  is  uncertain,  though  probably  it  is  a  loss  of  contractile  power 
in  the  muscular  coats  from  injuries  or  from  inflammatory  change.  One 
or  two  cases  of  thinning  of  the  walls,  with  fatty  degeneration,  have  been 
reported,  but  most  show  great  hypertrophy,  especially  of  the  muscu- 
lar coats.  Von  Bergman,^  Von  Ziemssen  and  Zenker^  cite  18  cases  of 
this  complete  dilatation.  Mermod  *  reports  a  case.  Lichtenstein  ^  reported 
a  fatal  case  in  a  girl  of  nineteen  who  for  seven  years  vomited  persist- 
ently. At  the  autopsy  the  oesophagus  was  found  dilated  into  an  enor- 
mous pouch  which  compressed  the  lungs.  Only  one  similar  case  has  been 
reported,  that  of  Striimpel  in  1881,  in  which  the  dilatation  was  less  exces- 
sive and  the  symptoms  were  less  severe.  Lichtenstein  thought  the  cause 
chronic  spasm  of  the  cardia,  with  hypertrophy  and  dilatation  of  the 
oesophagus.  Most  of  the  recorded  cases  for  many  years  had  dysphagia, 
vomiting,  and  regurgitation ;  in  some  rumination  was  a  repeated  symp- 
tom. Very  rarely  a  local  dilatation,  supposed  to  be  congenital,  has 
been  found  just  above  the  diaphragm — the  "Vormagen."  Zenker^ 
gives  a  description  of  such  a  condition  found  post-mortem  in  a  seven- 
months-old  child. 

Diverticula  of  the  CEsophagus. — The  term  "  diverticulum"  should 
be  applied  to  those  dilatations  only  which  occupy  a  circumscribed  area 
of  the  oesophagus  and  appear  as  sacciform  bulgings  or  bag-like  appen- 
dages of  its  wall.  Accurately  speaking,  they  are  not  dilatations  at  all, 
but  pouch-like  processes  coming  from  the  wall  of  the  tube  (Fig.  150). 

True  diverticula  rarely  result  from  strictures  of  the  oesophagus,  be- 
cause in  the  latter  condition  the  muscular  coats  are  hypertrophied.  This 
hypertrophy,  especially  marked  in  the  circular  fibres,  occurs  at  an  early 
period,  is  greatest  close  to  the  stricture,  and  extends  for  some  distance 
above  it.  Such  thickening  of  the  muscular  wall,  aided  by  the  scar-tissue 
of  the  stricture,  prevents  limited  bulging.  From  a  careful  analysis  of 
100  autopsies  on  oesophageal  stricture, Von  Hacker''  in  1889  found  only 
7  diverticula ;  these,  without  exception,  either  were  false  passages  made 
by  sounds  or  were  the  result  of  perioesophageal  phlegmons  produced  by 
the  same  traumatic  agent  that  caused  the  stricture. 

Diverticula  of  the  oesophagus  are  of  two  kinds — pulsion  diverticula, 
caused  by  pressure  from  within ;  and  traction  diverticula,  caused  by 
traction  on  the  outer  wall. 

Pulsion  diverticula,  though  very  rare,  are  of  great  clinical  importance. 
They  are  almost  without  exception  situated  on  the  posterior  wall  just  at 
or  just  above  the  junction  of  the  oesophagus  and  the  pharynx.    They  may 

^  Virch.  Archiv,  1868,  vol.  xvii.  p.  473.         ^  Archivf.  Mm.  Chir.,  vol.  xliii.  No.  1. 
^  Loc.  cit.  *  Hevue  med.  de  la  Suisse  Rom.,  1887,  vol.  vii.  p.  422. 

^  Deutsch.  med.  Woch.,  April  2,  1891.  ^  Ziemssen' s  Encyclopedia,  loc.  cit. 

^  Von  Bergmann,  Archiv  fUr  klin.  Chir.,  vol.  xliii.  No.  1. 
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appear  either  in  the  form  of  a  sraall  sac-like  protrusion  or  in  the  form 
of  a  large  pouch  with  a  narrow  neck  suspended  between  the  posterior 
wall  of  the  oesophagus  and  the  spine.  The  walls  of  the  pouch  are 
thickened,  and  consist  only  of  the  mucous  and  submucous  tissues,  with 
an  external  fibrous  layer,  the  muscular  coat  persisting  only  about  the 
neck  of  the  sac. 

A  pulsion  diverticulum  has  been  aptly  defined  as  a  hernia  of  the 
mucous  membrane  through  the  inferior  constrictor  of  the  pharynx.  The 
pressure  exerted  by  the  oesophagus  in  deglutition  gradually  forces  out 
some  portion  of  the  wall  less  resistant  than  the  rest,  and  thus  forms  a 
constantly  growing  pouch.  The  process,  as  Von  Bergmann  ^  suggests,  is 
undoubtedly  due  to  some  previous  thinning  and  weakening  of  the  wall, 
a  muscular  atrophy,  or  a  slight  depression.  The  rarity  of  pulsion 
diverticula  is  shown  by  Von  Ziemssen  and  Zenker,^  who  collected  only 
27  cases  in  the  literature  of  a  hundred  years.  They  are  undoubtedly 
more  common  than  this  collection  would  show,  for  probably  many  cases 
either  escape  observation  or  are  not  reported.  Solis-Cohen  ^  takes  this 
view,  for  he  has  seen  several  cases.  In  recent  years  Kocher  *  mentions 
2  cases  treated  successfully  by  oj)eration.  Carl  Dugge,^  reporting  a  fatal 
case  in  a  man  of  sixty-three,  could  find  but  12  similar  instances  in  the 
literature  of  the  six  years  preceding  1893.  Schwarzenbach  ^  operated 
successfully  on  a  case.  Butlin,''  Chevasse,^  Von  Bergmann,^  Berkans,'"  and 
Rosenthal  "  have  each  reported  cases  since  1888.  One  case  has  occurred 
in  my  own  practice. 

The  pulsion  diverticulum  occurs  by  far  the  more  frequently  in 
males :  the  22  cases  collected  by  Von  Ziemssen  and  Zenker  ^'  were  all 
males ;  2  cases  occurring  in  women  have  been  reported  by  Kdnig,^^ 
1  by  Whitehead  "  in  1891,  1  by  Konig^^  in  1894,  and  1  operated  upon 
Mixter^^  in  1894.  Most  of  the  cases  have  been  discovered  late  in  life. 
Out  of  10  analyzed  by  Von  Ziemssen  and  Zenker,  8  presented  their 
symptoms  after  the  fortieth  year. 

Diverticula  are  progressive  in  their  course.  The  weakening  in  the 
oesophageal  wall  doubtless  exists  for  a  long  time  before  the  first  subjec- 
tive symptom  appears.  As  the  pouch  increases  in  size  and  retains  more 
and  more  food,  dilatation  in  the  thinned  and  weakened  oesophageal  wall 
progresses  with  greater  and  greater  rapidity  until  the  passage  of  food 
becomes  markedly  embarrassed. 

Symptoms  and  Diag-nosis. — Oesophageal  diverticula  give  no  cha- 
racteristic signs  until  the  sac,  when  distended  with  food,  is  so  large  that 
the  oesophagus  is  compressed.  Before  this  time,  however,  there  is  doubt- 
less some  slight  variation  from  the  normal  physiological  act  of  swallow- 
ing— some  hesitation,  or  even  temporary  arrest  of  the  bolus,  without 
lodgement.  With  the  formation  of  a  distinct  pouch  dysphagia,  regurgi- 
tation, rumination,  and  vomiting  may  occur.  In  one  instance  in  the 
writer's  experience  no  food  could  pass  until  the  diverticulum  had  first 

^  Loc.  cit.  ^  Loc.  cit.  ^  Ashhurst's  Encyclopcedia,  loc.  cit. 

*  Corresjoondenzblnttfur  Sehweizer  Aertze,  April  15,  1892. 

^  3Iunch.  med.  WocL,  1893,  p.  529.  «  Wiener  med.  WocL,  1893,  p.  455. 

'  Med.  Ghir.  Trans.,  vol.  Ixxvi.  p.  269.  «  Brit.  Med.  Journ.,  Jan.  24,  1891. 

»  Loc.  cit.  10  Berlin,  klin.  WocL,  1889,  p.  227.  "  Ibid.,  1890,  No.  52. 

^^  Loc.  cit.  -"^  Der  Chirnrgie  des  Pharynx  und  (Esophagus^.  ■'*  Lancet,  Jan.  3,  1891. 
1^  Berlin,  klin.  WocL,  No.  31.  ^^  Trans.  Am.  Surg.  Ass'n.,  1895,  p.  357. 
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been  filled.  After  completion  of  the  meal  the  patient  would  empty  the 
pouch  by  pressure  of  the  hand,  either  rejecting  or  swallowing  the  food 
first  taken.  As  the  obstruction  increases  deglutition  becomes  difficult 
and  painful.  Most  of  the  cases  die  from  starvation  unless  relieved  by 
radical  measures.  The  distended  pouch  can  sometimes  be  seen  or  felt  in 
the  neck.  The  sound  if  passed  into  the  diverticulum  will  be  arrested  at 
its  base.  By  combined  external  and  internal  manipulations  the  size  and 
shape  of  the  sac  can  be  estimated.  In  large  diverticula  the  distended 
sac  may  appear  as  a  diffuse  or  circumscribed  tumor  on  one  or  both  sides 
of  the  neck.  Sometimes  the  pouch  can  be  emptied  by  pressure  on  this 
swelling  and  the  contents  forced  into  the  mouth.  Much  diagnostic 
importance  is  attached  to  the  presence  of  such  a  tumor  by  all  who  have 
had  experience  in  these  cases,  save  Von  Bergmann,^  who  rarely  found  a 
tumor  in  the  neck  after  eating.  As  the  diverticulum  becomes  distended 
with  food  the  oesophagus  and  all  the  structures  in  the  neck  are  pressed 
upon.  Whenever  the  contents  of  the  sac  cannot  be  dislodged  they  de- 
compose and  lead  to  ulceration  of  the  sac,  with  the  dangers  of  sepsis 
from  retropharyngeal  or  pericesophageal  extravasations.  Rosenthal^ 
first  called  attention  to  the  fetid  breath  of  these  cases  as  a  trustworthy 
diagnostic  sign. 

The  diagnosis  between  diverticula  and  other  obstructions  in  the  oesoph- 
agus can  usually  be  made  by  instrumental  explorations.  If  the  sound 
sometimes  passes  down  the  oesophagus  without  resistance,  and  sometimes 
is  arrested,  the  existence  of  a  diverticulum  is  very  probable.  Strictures, 
malignant  or  benign,  can  hardly  be  mistaken  for  diverticula  if  the  history 
is  carefully  considered.  Occasionally  valve-like  folds  above  the  stric- 
ture will  closely  simulate  a  diverticulum.  Even  in  these  cases  one  is 
unlikely  to  overlook  a  pouch  after  repeated  examinations.  DifPuse  dila- 
tation may  cause  many  of  the  symptoms  found  in  cases  of  oesophageal 
pouch,  but  it  is  an  extremely  rare  affection. 

Cancerous  strictures  are  usually  situated  low  down  in  the  oesophagus. 
If  high  up,  an  irregular  mass,  usually  with  enlargement  of  the  cervical 
glands,  can  often  be  felt  in  the  neck.  In  cancerous  stricture  the  smooth 
tip  of  the  probang  passes  over  a  hard,  ulcerated,  and  uneven  surface  for  a 
considerable  distance,  and  causes  more  or  less  hemorrhage.  Diverticula 
are  always  high  up  in  the  oesophagus,  where  the  sound,  unless  it  enters 
and  goes  to  the  bottom  of  a  deep  sac,  will  be  arrested.  In  most  cases 
of  malignant  stricture  marked  cancerous  cachexia  exists,  in  addition  to 
the  symptoms  caused  by  insufficient  food.  When  oesophageal  cancer 
causes  symptoms,  it  usually  has  begun  to  break  down,  and  the  sound 
will  bring  up  blood  and  bits  of  tissue  which  can  be  examined  by  the 
microscope. 

Spasmodic  stricture  is  hardly  likely  to  escape  careful  and  repeated 
observations.  In  this  condition  gentle  and  prolonged  pressure  by  means 
of  a  large  sound  will  usually  overcome  the  resistance. 

Treatment. — Until  recent  years  the  only  treatment  has  been  pallia- 
tive. The  intermittent  or  continual  passage  of  sounds,  rectal  alimen- 
tation, the  introduction  of  liquid  food  through  a  stomach-tube,  and 
electric  stimulation  of  the  walls  of  the  oesophagus  met  with  little  suc- 
cess beyond  brief  prolongation  of  life.     One  case,  that  of  a  man  of 

1  Loc.  cit.  ^  Berlin.  Min.  WocL,  1890,  No.  52. 
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fifty-two,  has  been  reported  as  cured  by  the  continual  use  of  sounds.^ 
Neukirsch^  reports  a  case  in  which  he  effected  a  cure  by  requiring  the 
patient  to  take  all  his  food  in  the  horizontal  position.  Von  Bergmann^ 
refers  to  these  two  cases  as  the  only  ones  of  spontanous  or  non-operative 
cure  on  record. 

It  is  only  within  recent  years  that  operations  for  the  relief  of  this 
distressing  condition  have  been  attempted.  Solis-Cohen*  could  find  no 
report  of  such  cases.  In  Whitehead's  case'^  gastrostomy  was  done  six 
years  before  death.  Kocher*'  in  1892  operated  successfully  in  2  cases. 
Von  Bergmann'''  in  1892  reported  a  successful  case  in  which  he  excised 
the  sac  through  an  incision  along  the  border  of  the  sterno-mastoid,  and 
tamponed  the  external  and  oesophageal  wounds  with  iodoform  gauze. 
A  fistula  persisted  for  twelve  weeks  or  more. 
Schwarzenbach^  reported  a  successful  case  in 
1893.  Butlin^  was  the  first  to  close  the  oesoph- 
ageal wound  with  sutures  after  excision  of  the 
diverticulum ;  a  fistula  resulted  which  closed  in 
a  few  days.  Mixter^"  of  Boston  in  1894  operated 
successfully,  and  Konig^^  reported  2  cases,  both 
of  which  recovered.  A  successful  case  was  also 
reported  by  Schaff  hausen.^" 

The  oesophagus   having  been   exposed   as  in 
external  oesophagotomy,  the  pouch  must  be  dis- 
sected and  freed  from  all  its  surroundings  until  its 
extent,  position,  and  relations  can  be  determined. 
Its  base  should  next  be  divided  by  means  of  either 
scissors  or  scalpel,  a  clean-cut  wound  being  left  in 
the  healthy  and  unaltered  oesophageal  wall.     This 
opening  may  be  left  with  a  tube,  or  it  may  be  closed 
immediately  by  interrupted  sutures,  the  edges  of 
the  oesophageal  wound  being  inverted  as  in  intesti- 
nal suture.     The  latter  procedure,  first  employed 
by  Butlin,  seems  preferable  to  the  older  method 
of  secondary  closure,  unless  further   experience 
Traction  diverticuiunT which  should  sliow  it  to  be  morc  daugerous.     The  pos- 
broncwaf  |ilnd°.  'Vhe^cut  sibility  of  scptic  cxtravasations  and  perioesopha- 
lS%vaii  wUhTheTv^iJ-  ^^^^  phlegmons  constitutes  the  chief  objection  to 
ticuium  artificially  distend-  immediate  suture  of  both  oesophagus  and  external 

ed  (Warren  Museum).  ,        oi      ^  t      i-  ti     i       x 

wound,  feuch  complications  are  likely  to  arise 
only  in  cases  themselves  necessarily  septic,  such  as  perforations  and 
abscesses  from  the  impaction  of  foreign  bodies.  Under  aseptic  condi- 
tions no  such  objection  exists,  and  immediate  closure  seems  justifiable. 
It  may  be  wiser  for  the  present,  as  a  compromise  measure,  to  close  the 
oesophageal  opening  and  to  pack  the  external  wound  for  a  few  days 
with  gauze. 

When  the  diverticulum  communicates  with  the  oesophagus  by  an  open- 
ing so  large  that  lateral  closure  must  cause  narrowing  of  the  tube,  the 

1  Berkhan's  Berlin.  Min.  Woch.,  1888,  p.  227. 

^  Deut.  Archivfur  Jdin.  Med.,  vol.  xxxvi.         ^  Loc.  cit.         *  Loc.  cit.       *  Loc.  cit. 

®  Loc.  cit.  '    Loc.  cit.  *  Loc.  cit.  *  Loc.  cit.  ^"  Loc.  cit. 

11  Berlin.  Min.  Woch..  1894,  No.  31. 
1^  Correspondenzblatt  fUr  Schweizer  Aertze,  1894,  No.  24. 
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stitches  may  be  placed  longitudinally,  or  the  whole  lumen  may  be 
resected  and  sutured,  as  in  similar  intestinal  operations. 

The  after-treatment  is  the  same  as  in  external  oesophagotomy. 

Traction  Diverticula. — These  are  produced  by  the  contracting  scar- 
tissue  which  results  from  suppurating  bronchial  or  mediastinal  glands  In 
the  great  majority  of  cases  the  gland-infection  proceeds  from  pulmo- 
nary tuberculosis.  The  diverticula  thus  formed  are  small,  being  seldom 
larger  than  a  hazelnut,  though  several  may  be  united  at  the  base.  They 
are  always  situated  on  the  anterior  wall  of  the  oesophagus  in  close  rela- 
tion with  the  bronchus,  and  are  of  far  more  frequent  occurrence  than  the 
pulsion  diverticula.  Perforations  may  take  place  from  without  or  from 
within  a  traction  diverticulum.  They  may  result  from  the  ulceration 
of  the  original  disease,  from  the  lodgement  of  a  foreign  body  in  the 
pouch,  or  from  the  forcible  use  of  the  oesophageal  sound.  Perforation 
takes  place  most  often  into  one  of  the  bronchi,  but  it  has  been  known  to 
involve  the  pericardium,  the  pleurae,  or  the  great  vessels. 

Wounds  and  Ruptures  of  the  (Esophagus. — Wounds  of  the 
oesophagus  may  be  divided  into  two  classes  :  (a)  those  from  without,  and 
(6)  those  from  within,  the  oesophagus.  Wounds  from  without  may  be 
incised,  punctured,  lacerated,  or  contused.  In  the  majority  of  cases  the 
injury  is  caused  by  a  stab,  a  cut,  or  a  gunshot.  The  wounds  may  vary 
in  extent,  in  depth,  and  in  the  number  of  important  structures  involved. 
It  is  rare  for  the  oesophagus  to  be  injured  unless  the  trachea  and  great 
vessels  are  wounded  also.  Lacerated  wounds  are  usually  caused  by 
bullets.  The  commonest  instance  of  incised  wound  of  the  oesophagus  is 
the  ordinary  cut  throat,  yet  it  is  very  unusual  to  find  the  oesophagus  thus 
injured,  most  suicides  cutting  into  the  larynx  and  pharynx.  The  oesoph- 
agus is  so  deeply  placed  that  a  slash  could  hardly  be  made  from  side 
to  side  deep  enough  to  injure  it  without  dividing  also  the  common  caro- 
tid or  the  internal  jugular,  or  both.  In  penetrating  wounds  of  the  neck 
in  which  the  air-passages  or  the  large  vessels  are  injured  the  opening  in 
the  oesophagus  may  be  masked  by  the  more  immediately  alarming  symp- 
toms from  the  trachea  or  from  the  blood-vessels.  Great  care  should 
therefore  be  taken  to  make  sure  that  the  oesophagus  is  intact.  In  those 
cases  in  which  the  wound  of  the  oesophagus  is  not  at  first  detected  the 
escape  of  food  during  deglutition  makes  the  diagnosis  certain,  though  too 
late  for  immediate  closure  of  the  wound. 

Wounds  from  within  the  oesophagus  are  usually  caused  by  foreign 
bodies  with  sharp  edges.  Many  such  substances  are  known  to  have 
caused  injury  to  the  mucous  wall,  among  them  pins,  nails,  shells,  dental 
plates,  and  bones.  The  substance  swallowed  must  have  a  ragged,  sharp, 
or  cutting  edge,  which  pierces  the  coats  of  the  oesophagus  as  the  object 
is  forced  downward.  Jugglers  have  occasionally  wounded  the  oesoph- 
agus by  swallowing  swords.  Internal  wounds  have  also  been  caused  by 
the  unskilful  passage  of  surgical  instruments  in  explorations  or  in 
attempts  at  the  removal  of  foreign  bodies.  In  the  latter  operation  some 
of  the  instruments  favor  lacerations,  even  in  the  hands  of  the  most  skil- 
ful, especially  if  the  mucous  membrane  of  the  oesophagus  lies  in  folds  so 
as  to  be  easily  caught.  When  attempts  are  made  to  extract  foreign 
bodies  by  means  of  such  instruments  as  the  coin-probang  great  damage, 
or  even  fatal  injury,  may  be  caused.     I  have  known  the  coin-probang  to 
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be  immovably  caught  under  an  impacted  dental  plate  near  the  cardiac 
orifice.  The  instrument  could  not  be  detached  nor  could  the  plate  be 
moved.  The  metal  tip  of  the  coin-catcher  finally  gave  way  and  the 
handle  was  withdrawn.  In  this  case  the  fiareign  body  had  been  lodged 
in  this  position  eleven  months.  It  is  remarkable  tliat  no  injury  to  the 
oesophagus  resulted,  for  the  plate  was  impacted  directly  behind  the  left 
auricle,  and  had  undoubtedly  caused  lateral  ulcerations.  Wounds  from 
exploration  of  the  healthy  oesophagus  are  extremely  unusual. 

Diagnosis. — Large  open  wounds  in  the  neck  in  which  the  oesophagus 
is  more  or  less  involved  offer  no  difficulties  of  diagnosis.  The  diagnosis 
is  often  difficult,  or  even  impossible,  in  punctured  wounds  or  in  stabs  in 
which  the  opening  is  small.  The  escape  of  food  or  of  saliva  from  such 
a  wound  makes  an  injury  to  the  oesophagus  apparent ;  the  regurgitation 
of  blood  from  the  mouth  in  punctured  wounds  of  the  neck  makes  such 
an  injury  probable.  Pain  in  the  region  of  the  oesophagus,  with  dysp- 
noea, hiccough,  and  thirst,  is  a  suggestive  symptom.  When  other 
structures  are  involved  with  the  oesophageal  wound  the  symptoms  of  the 
latter  may  be  masked.  Penetration  into  the  mediastinum,  the  pleura, 
the  bronchi,  the  great  vessels,  or  the  pericardium  gives  rise  to  character- 
istic signs.  If  these  grave  complications  are  not  immediately  fatal,  they 
are  usually  so  in  the  course  of  a  short  time  either  from  sepsis  or  from 
hemorrhage.  Contused  wounds  of  the  oesophagus  may  cause  great  swell- 
ing of  the  neck,  with  dysphagia  and  dyspnoea.  In  such  cases  the  diag- 
nosis is  not  easy. 

Wounds  from  within,  if  the  oesophagus  is  perforated,  are  usually 
fatal.  The  prominent  symptoms,  with  the  history,  are  pain,  dysphagia, 
hgematemesis,  and  fever.  Cervical  pain  and  swelling  would  indicate  a 
perforation  high  up  in  the  oesophagus ;  mediastinal  pain,  cough,  dysp- 
noea, with  or  without  hiccough  and  vomiting,  one  low  down  in  the 
oesophagus.  A  perforation  involving  the  mediastinum,  the  pericar- 
dium, the  bronchi,  or  the  great  vessels  is  almost  surely  fatal.  When 
the  pleura  is  perforated  the  prognosis,  though  unfavorable,  is  not  hope- 
less. Slight,  non-perforating,  lacerated  wounds  of  the  oesophagus,  if 
the  parts  are  kept  perfectly  quiet,  usually  recover  without  serious 
symptoms. 

Treatment. — After  external  incised  wounds  the  oesophagus  may  be 
closed  immediately,  or  the  older  method  of  leaving  in  a  tube  may  be 
adopted.  If  the  oesophagus  is  sutured,  a  strand  of  gauze  should  be  left 
for  a  few  days  to  provide  for  possible  leakage  and  sepsis.  Should  signs 
of  deep  cervical  infection  ensue,  free  incision  is  demanded.  When  the 
perforation  involves  the  heart,  lungs,  or  great  vessels  only  palliative  treat- 
ment with  absolute  rest  is  advisable.  A  septic  pleurisy  from  this  cause 
may  be  treated  like  any  other. 

Ruptures  of  the  QiIsophagus. — Ruptures  of  the  healthy  oesopha- 
gus are  very  rare,  and  are  usually  caused  by  violent  vomiting  or  retch- 
ing. Zenker  and  Von  Ziemssen  refer  to  9  genuine  cases.  Fitz '  could 
find,  up  to  1877,  but  2  authentic  cases  besides  his  own.  Solis-Cohen^ 
refers  to  13  cases  collected  by  Mackenzie.  Another  case  is  reported  by 
Morley  ^  in  which  a  linear  tear  began  at  the  cardia.     The  patient  was  an 

^Journ.  Amer.  Med.  Assoc,  1877.  ^Ashhurst's  Encyclopedia. 

^Northwestern  Jjaneet,  April  1,  1891. 
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alcoholic  man  and  the  accident  happened  during  violent  exertion.  The 
tear  is  usually  linear,  and  the  mucous 
membrane  suffers  most.  In  6  out  of 
Solis-Cohen's  14  cases  the  rupture  ex- 
tended into  the  pleural  cavity,  and 
was  caused,  almost  without  exception, 
by  vomiting  in  attempts  to  dislodge 
a  foreign  body  from  the  oesophagus. 
The  patients  in  whom  this  has  occurred 
have  been  invariably  alcoholic  and  high 
livers.  Fitz  contends  that  most  of  the 
cases  were  due  to  post-mortem  cesoph- 
agomalacia.  Von  Ziemssen  and  Zenker  ^ 
hold  that  the  malacia  is  ante-mortem, 
and  that,  occurring  in  alcoholic  subjects, 
it  predisposes  to  rupture.  The  patient 
may  rally  from  the  profound  shock  of 
the  accident  and  live  seven  or  eight 
days,  in  which  event  death  takes  place 
from  sepsis  and  gangrene  of  the  medi- 
astinum and  pleurse.  Diagnosis  in  the 
beginning  is  almost  impossible.  In  but 
one  instance  thus  far  reported  was  it 
made  ante-mortem. 

Symptoms. — The  first  symptom  of 
oesophageal  rupture  is  sudden  acute 
pain,  occurring  usually  during  violent 
attacks  of  vomiting.  The  patient  feels 
something  give  way,  and  profound  shock  immediately  supervenes.  Hsemat- 
emesis,  if  present,  confirms  the  diagnosis.  Emphysema  in  the  neck  may 
appear  early  and  become  extensive.  Auscultation  of  the  oesophagus,  when 
rupture  is  suspected,  may  give  information,  as  suggested  by  Hamburger. 
In  some  cases  nothing  calls  attention  to  the  oesophagus  as  the  seat  of  the 
lesion. 

The  prognosis  is  practically  hopeless  ;  all  the  cases  thus  far  reported 
have  been  fatal. 

Treatment. — In  those  rare  cases  in  which  a  diagnosis  is  made  the 
treatment  must  be  palliative.  If  there  is  a  rupture  of  the  oesophagus 
high  up,  an  exploration  may  be  made.  In  such  cases,  on  theoretical 
grounds,  the  wound  of  exploration  should  be  kept  open  and  the  patient 
fed  by  a  tube  through  the  rupture,  as  in  external  oesophagotomy. 

Perforation  of  the  QiIsophagus  from  Other  Causes. — Besides 
wounds  and  ruptures,  we  may  have  as  causes  of  oesophageal  perforation — 


Laceration  "f  the  resophagtis  caused  by 
violent  etlbrts  to  expel  a  foreign  body. 
Deatli  ill  eight  days  from  pyeemia  (War- 
ren Museum,  Harvard  Medical  School). 


Primary. 

1 .  Traction  diverticula. 

2.  Malignant  disease. 

3.  Foreign  bodies. 

4.  Corrosive  solutions. 

5.  Peptic  ulcers  of  the  oesophagus. 

^  Loc.  cit. 
Vol.  IV.— 15 
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Secondary. 

1.  Diseases  of  the  bronchial  glands. 

2.  Mediastinal  suppuration  from  vertebral  caries. 

3.  Suppuration  or  gangrene  of  trachea  or  lungs. 

4.  Pressure  from  without,  aortic  aneurysms,  etc. 

In  the  primary  perforations,  in  which  extravasation  takes  place  from 
within  the  tube,  those  symptoms  may  be  expected  which  are  given  above 
in  connection  with  wounds.  When  perforation  takes  place  from  with- 
out, as  in  any  of  the  secondary  causes  enumerated,  there  may  be  vomit- 
ing of  pus  or  blood.  When  abscesses  evacuate  themselves  in  this  way, 
recovery  may  follow.  In  the  rupture  of  aneurysms  into  the  oesophagus 
.death  takes  place  during  a  deluge  of  blood  from  the  mouth  and  nose. 

Perforations  from  traction  diverticula,  from  malignant  disease,  from 
foreign  bodies,  are  considered  elsewhere.  Primary  perforations  from 
corrosive  poisons  are  very  rare,  and  may  be  suspected  after  the  swallow- 
ing of  escharotics  if  the  usual  symptoms  of  extravasation  are  present. 

The  existence  of  peptic  ulcers  is  denied  by  some  authorities ;  others 
maintain  that  they  are  a  true  cause  of  destruction  of  the  oesophageal  wall. 
Zenker^  doubts  their  existence.  Huwald^  reports  a  case,  fatal  from 
hemorrhage,  in  which  the  diagnosis  was  ulcer  of  the  stomach.  The 
autopsy  showed  just  above  the  cardiac  orifice  a  well-defined  ulcer,  which 
had  perforated  into  the  lesser  omental  cavity.  Huwald  found  16  cases 
in  all  literature.  Ewald  and  Ortmann  ^  believe  in  the  existence  of  these 
ulcers.  Guiteras*  reports  an  authentic  case  of  fatal  perforation  from 
this  cause. 

The  treatment  of  perforations  from  the  causes  under  consideration 
differs  in  no  way  from  the  treatment  of  those  perforations  already  de- 
scribed. Unless  the  results  of  extravasation  are  limited  to  the  neck, 
where  they  can  be  drained,  little  besides  palliation  can  be  done.  If  the 
patient  does  not  succumb  to  the  immediate  effects  of  the  perforation,  the 
■oesophagus  should  be  kept  absolutely  at  rest  and  the  patient  fed  by  the 
rectum  or  through  a  stomach-tube.  That  perforations  from  these  causes 
are  not  always  hopeless  is  shown  by  a  case  of  Mixter's.^  In  this  case, 
after  the  removal  of  a  retro-oesophageal  myxosarcoma,  an  operation  which 
was  preceded  by  tracheotomy  for  pressure-dyspnoea,  the  patient  began  to 
expel  from  the  trachea  liquids  taken  by  the  mouth.  Examination 
showed  a  tracheo-oesophageal  communication.  Four  weeks  from  the 
operation  the  patient  was  convalescing,  having  been  fed  entirely  through 
a  stomach-tube  for  three  weeks.  It  is  essential  in  all  such  cases  to 
interdict  all  passage  of  liquids  through  the  oesophagus,  resorting  to  rectal 
feeding,  to  the  use  of  the  stomach-tube,  or  even  to  gastrostomy.  In 
many  instances  the  disease  which  causes  the  perforation,  whether  it  be 
local  or  constitutional,  is  such  as  to  interfere  seriously  with  recovery, 
even  if  miraculous  repair  could  be  made  in  inaccessible  places.  It  is 
quite  possible  that  by  judicious  palliation  spontaneous  recovery  may 
follow  perforations  situated  far  beyond  surgical  reach. 

Foreign  Bodies  in  the  CEsophagus. — Foreign  bodies  in  great 

^  Loc.  cit.  ^  Inaugural  Dissertation,  1893. 

*  Zeitschrift  fur  klin.  Med.,  1892.  *  Internat.  Med.  Mag.,  Nov.,  1894. 

^  Boston  Medical  and  Surgical  Journal,  July  4,  1895. 
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variety  may  become  impacted  in  the  oesophagus.  Some  lodge  because 
of  their  size ;  others,  small  enough  to  pass,  are  of  such  shape  as  to  be 
easily  caught  and  held  by  the  mucous  membrane.  Those  with  sharp 
points  or  with  cutting  edges  are  the  most  dangerous,  because  their  im- 
paction frequently  leads  to  perforation.  Eound  bodies  small  enough  to 
enter  the  oesophagus  almost  always  reach  the  stomach.  Complete  ob- 
struction by  such  a  body  is  extremely  rare.  Objects  too  large  to  enter 
the  oesophagus  sometimes  lodge  in  the  pharynx  and  cause  death  by  suffo- 
cation. This  accident  is  not  uncommon  in  old  people  who  try  to  swallow 
large  pieces  of  meat  without  sufficient  mastication.  Death  from  this 
cause  is  not  infrequent  in  almshouses.  Temporary  lodgement  of  such  a 
bolus  in  the  oesophagus  may  take  place.  Among  substances  that  have 
become  lodged  may  be  mentioned  spoons,  knives,  pins,  thermometers, 
coins,  pieces  of  meat,  fruit-stones,  bones  of  fish  and  other  animals — in 
fact,  any  substance  that  may  be  held  in  the  mouth  and  swallowed  acci- 
dentally or  with  suicidal  intent.  A  number  of  different  bodies  may 
be  swallowed  by  the  same  individual.  In  one  case  an  insane  woman 
swallowed  an  open  safety-pin.  This,  getting  lodged  in  the  oesophagus, 
was  pushed  down  by  a  steel  crochet-needle,  which  was  itself  thereupon 
swallowed.  A  gold  pencil  followed  next,  and  finally  a  paper  of  pins. 
The  gold  pencil,  with  a  number  of  pins,  was  passed  per  anum ;  the 
open  safety-pin  was  found  sticking  in  the  pylorus,  from  which  it  was 
successfully  removed.  The  steel  crochet-needle  never  appeared.^  Arti- 
ficial teeth  are  perhaps  more  commonly  impacted  than  any  other  foreign 
body,  from  the  habit  people  have  of  wearing  them  during  the  night. 
The  plates  are  swallowed  not  infrequently  during  mastication,  and  occa- 
sionally when  the  wearer  is  intoxicated.  Bones  of  fish  are  especially 
dangerous  from  their  sharp  points  and  edges.  Coins  are  frequently 
swallowed  by  children.  The  one-cent  piece  (diameter,  1.  9  cm.)  or  the 
five-cent  nickel  (diameter,  2.1  cm.)  seldom  if  ever  becomes  lodged,  even 
in  infants.  Coins  smaller  than  the  silver  dollar  or  the  five-franc  piece 
rarely  become  impacted  in  the  adult  oesophagus.  The  larger  coins,  once 
having  entered  the  oesophagus,  usually  lodge  near  the  cardia,  where  thev 
are  especially  dangerous  from  their  close  proximity  to  the  heart,  the 
pleurae,  and  the  large  vessels. 

In  the  normal  oesophagus  there  are  three  points  of  narrowing  at  which 
a  foreign  body  is  likely  to  be  caught :  (1)  At  the  pharyngeal  end ;  (2) 
at  the  crossing  of  the  bronchus ;  (3)  just  above  the  cardia.  Rounded 
or  flattened  bodies  will  become  lodged,  if  at  all,  at  one  of  these  three 
points.  Sharp  or  irregular  bodies  may  become  impacted  in  any  part  of 
the  oesophagus.  The  most  common  seat  of  impaction  is  the  cervical 
portion  ;  lodgement  at  the  cardia  is  much  less  frequent,  and  impaction  at 
the  crossing  of  the  bronchus  is  very  unusual. 

The  symptoms  of  impaction  are  pain,  constriction  of  the  chest, 
inability  to  swallow,  and  the  sensation  of  something  sticking  to  the 
gullet.  If  the  obstruction  is  low  down  and  complete,  swallowing  may 
be  possible,  but  the  bolus  is  soon  regurgitated.  Most  foreign  bodies, 
however,  do  not  completely  close  the  lumen  of  the  oesophagus.  Coins 
and  tooth-plates  often  are  caught  in  a  vertical  plane,  and  therefore  do 
not  cause  complete  obstruction.  In  two  cases  of  the  writer's "  a  tooth- 
^  Boston  Medical  and  Surgiccd  Journal,  vol.  cxxiii.  p.  77,  1890.  ^  Ibid.,  loc.  cit. 
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plate  was  impacted  for  eleven  months.  Deglutition  was  difficult  and 
the  general  nutrition  considerably  impaired,  though  there  was  no  perma- 
nent injury  to  the  oesophageal  wall. 

The  initial  symptoms  of  impaction  may  subside  slowly  as  the  oesoph- 
agus becomes  tolerant  of  the  foreign  body,  or  they  may  increase  in  severity 
with  the  development  of  perioesophageal  phlegmons.  In  the  latter  event 
the  local  symptoms  become  more  marked  and  a  general  systemic  infec- 
tion evident.  The  pulse  and  temperature  rise,  the  pain  and  constriction 
increase,  and  the  general  condition  becomes  ominous.  Death  usually 
follows  in  three  or  four  days,  unless  by  prompt  surgical  interference  the 
body  is  removed  and  the  abscess  drained.  Mediastinal  phlegmons  are 
almost  invariably  fatal  from  their  inaccessibility.  Cervical  inflamma- 
tions are  more  favorable. 

Hemorrhage  usually  takes  place  from  the  large  vessels,  and  is  there- 
fore immediately  fatal.  Bleeding  may  result  from  the  erosion  of  small 
arteries,  and  gradually  give  rise  to  the  symptoms  of  exsanguination.  In 
all  operations  for  long-continued  impaction  the  possibility  of  immediate 
death  must  be  borne  in  mind,  for  the  perforation  may  be  imminent  at 
the  time  of  interference. 

When  the  foreign  body  remains  impacted  for  a  long  time  without 
perforation  the  symptoms  of  progressive  malnutrition  due  to  insufficient 
food  usually  appear.  In  one  such  case  the  weight  was  reduced  from 
180  to  110  pounds,  though  the  patient  was  able  to  swallow  liquids  with 
ease.  .  In  this  instance  the  left  pleura  was  involved.  In  another,  in 
which  the  tooth-plate  remained  lodged  in  the  upper  part  of  the  oesoph- 
agus for  eleven  months,  the  general  strength  was  not  affected.  In  the 
absence  of  actual  perforation  more  or  less  chronic  perioesophageal  inflam- 
mation doubtless  exists. 

If  the  impaction  is  above  the  aortic  arch,  the  recurrent  laryngeal 
nerves  are  occasionally  involved,  either  by  pressure  or  by  direct  inflam- 
mation. Such  complication  is  shown  by  jDaralysis  of  the  posterior  crico- 
arytenoid muscle,  with  resulting  hoarseness.  This  symptom  is  of  value 
in  determining  the  seat  of  the  foreign  body. 

The  exact  shape  and  situation  of  the  foreign  body  have  an  import- 
ant bearing  upon  the  subsequent  course.  A  tooth-plate  lodged  in  the 
neck  in  a  lateral  plane  may  cause  neither  perforation  nor  abscess.  The 
oesophageal  walls  are  extremely  tolerant,  unless  the  edge  of  the  body  is 
sharp  enough  to  cut.  A  tooth-plate  may  remain  impacted  a  year  or 
more  in  the  lower  end  of  the  oesophagus,  not  only  without  injury  to  the 
contiguous  structures,  but  without  permanent  damage  even  to  the  mucous 
membrane.  Not  that  the  impaction  of  so  large  a  body  is  without  danger ; 
it  is  justly  deemed  an  extremely  serious  accident.  Doubtless  many  cases 
die  from  hemorrhage,  extravasation,  or  chronic  sepsis.  A  foreign  body, 
if  very  large,  may  cause  sudden  death  from  suffocation  by  pressure  on 
the  trachea  or  by  spasm  of  the  glottis.  In  the  latter  case  the  recurrent 
laryngeal  nerve  is  usually  affected.  When  the  object  has  sharp  angles 
or  cutting  edges  hemorrhage  may  take  place  in  a  comparatively  short 
time  after  impaction  ;  in  other  cases  it  may  result  from  prolonged  pres- 
sure. Ulceration  and  perforation,  with  their  complications,  may  follow 
early  or  late  according  to  the  shape,  size,  and  situation  of  the  body  (Fig. 
153).     Foreign  bodies  may  produce  fatal  symptoms  in  the  course  of  a 
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Fig.  153. 


few  days  or  even  hours.  They  may  remain  impacted  without  symptoms 
for  years.  After  being  held  in  the  oesophagus  for  weeks  or  months 
they  may  become  dislodged  spontaneously, 
and  be  passed  per  anum,  as  in  Rozewig's  ^ 
case,  in  which  a  dental  plate  was  passed  by 
rectum  seven  weeks  after  impaction.  In 
a  case  of  Porter's  a  tooth-plate,  caught  in 
the  upper  part  of  the  oesophagus,  was 
detached  and  brought  up  within  view, 
when  it  slipped  past  into  the  oesophagus, 
thence  to  the  stomach,  and  finally  lodged 
at  the  anus.  In  children  it  is  rare  to 
have  foreign  bodies  impacted  in  the  oesoph- 
agus. According  to  the  statistics  of  Alex- 
ander of  Moscow,  up  to  1891,  out  of 
44,000  cases  of  children's  diseases,  he  had 
found  only  7  of  foreign  body  in  the 
oesophagus. 

Diagnosis. — The  use  of  the  probang 
renders  easy  the  detection  of  a  foreign  body 
in  the  oesophagus.  When  its  nature  is  un- 
certain the  ivory  point  striking  the  sub- 
stance may  give  important  information  as 
to  its  composition.  The  history  may  be 
absent  in  children,  suicides,  and  lunatics. 
From  other  patients  a  more  or  less  intelli- 
gent idea  of  the  shape  and  size  of  the  for- 
eign body  can  be  obtained.  When  from  the  history  and  subjective  signs 
the  impaction  of  a  foreign  body  in  the  oesophagus  is  suspected,  the  diag- 
nosis may  be  confirmed  by  external  palpation,  by  digital  exploration 
through  the  mouth,  by  internal  inspection,  and  by  the  passage  of  sounds. 
A  body  impacted  high  in  the  oesophagus  may  cause  a  perceptible  tumor 
in  the  left  side  of  the  neck.  If  no  tumor  is  present,  the  body  may  be 
felt  at  times  by  digital  examination  from  the  outside.  Internal  exploration 
with  the  finger  can  detect  a  body  only  at  the  beginning  of  the  oesophagus. 
By  inspection  through  the  mouth  the  object,  when  high  up,  can  some- 
times be  seen.  The  oesophagoscope  may  be  employed  to  determine  the 
position,  shape,  and  size,  though  the  difficulties  and  discomforts  of  its 
use  render  the  instrument  of  doubtful  advantage.  The  diagnosis  prac- 
tically depends  upon  the  use  of  sounds  of  various  kinds,  by  which  the 
exact  situation  of  the  body  can  be  demonstrated.  Some  idea  can  be  ob- 
tained also  of  its  consistency  and  size. 

The  instruments  used  for  exploring  the  oesophagus  are — (1)  The  ordi- 
nary whalebone  sound  with  adjustable  ivory  olive-shaped  tips  (Langen- 
beck's  sound) ;  (2)  sounds  similar  to  the  former,  but  with  metallic  tips  ; 
(S)  special  resonating  sounds  (Duplay's)  with  ear-piece  attached ;  (4) 
bougies  (Figs.  154  and  155.) 

(Esophageal  instruments  are  most  easily  passed  with  the  patient  sit- 
ting in  a  straight-backed  chair.    The  body  should  be  erect,  with  the  head 
thrown  back  so  that  the  roof  of  the  mouth,  the  pharynx,  and  the  oesoph- 
1  Brit.  Med.  Journ.,  Dec.  1,  1891. 


Ulceration  of  the  cesophagus.  opening 
into  the  upper  part  of  the  treachea 
(from  a  woman  aged  forty-two  who 
had  a  stricture  for  twenty-four 
years,  caused  by  having  swallowed 
a  chicken-bone)  (Warren  Museum). 
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Fig.  154. 


Fig.  155. 


agus  may  be  brought  as  nearly  as  possible  into  a  straight  line.  Even 
in  this  position  the  vault  of  the  mouth  makes  a  marked  angle  with 
the  line  of  the  pharynx  and  oesophagus.  The  tongue  and  anterior  pha- 
ryngeal wall  are  now  pulled  forward  with 
the  left  index  finger  placed  upon  the  base 
of  the  tongue.  The  pharynx  is  thus  opened 
and  put  upon  the  stretch.  In  the  mean 
time,  the  instrument,  lubricated  with  oil  or 
with  glycerin,  is  passed  backward  and 
downward  with  the  right  hand  until  it 
strikes  the  posterior  pharyngeal  wall,  by 
which  it  is  guided  in  its  descent  into  the 
opening  of  the  oesophagus.  If  any  obstruc- 
tion is  encountered,  no  force  should  be 
used,  for  at  this  point  in  the  healthy  indi- 
vidual there  should  be  no  great  resistance, 
and  violence  might  cause  laceration  or 
even  rupture  of  the  pharynx.  Laxity  of 
the  pharyngeal  wall,  with  pouch-like  de- 
pressions at  its  junction  with  the  oesophagus, 
sometimes  causes  obstruction  to  the  passage 
of  the  sound.  Force  will  increase  the  diffi- 
culty ;  gentle  and  repeated  manipulations 
will  result  in  the  easy  passage  of  the  bulb. 
Once  in  the  oesophagus,  the  instrument 
should  be  carefully  pushed  until  the  foreign 
body  is  detected  or  until  the  stomach  is 
reached.  If  nothing  is  felt  in  the  down- 
ward passage  of  the  sound,  it  should  be 
withdrawn  as  far  as  the  pharynx  and 
again  pushed  into  the  stomach.  At  times 
the  body  will  be  felt  only  on  the  withdrawal 
of  the  sound.  Failure  to  touch  an  abnor- 
mal substance  does  not  demonstrate  its 
absence.  Gentle  tapping  against  the  ob- 
struction may  indicate  its  nature.  The 
point  on  the  probang  opposite  the  incisor 
teeth  should  be  marked,  and  on  withdrawal 
of  the  instrument  the  distance  should  be 
measured.  With  the  patient  in  the  hori- 
zontal position  it  is  always  difficult  to  pass 
the  instrument  into  the  oesophagus,  prob- 
ably on  account  of  the  relaxed  and  pouch- 
like state  of  the  pharynx.  The  difficulty  may  be  obviated  by  placing  the 
patient  in  the  position  of  Roser,  by  which  the  folds  of  the  pharynx  are 
straightened.  If,  in  spite  of  failure  to  detect  it  with  the  sound,  there  is 
good  reason  to  suspect  the  presence  of  a  foreign  body,  the  exploration 
should  not  be  abandoned  without  resorting  to  the  largest-sized  probangs. 
Even  these  may  fail  to  detect  a  flat  body  impacted  against  the  side  of 
the  oesophagus  or  caught  vertically.  Other  instruments  may  then  be 
used,  the  best  under  such  circumstances  being  the  bristle  probang. 


Whalebone  sound  with    adjustable 
Ivory  tips. 
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In  doubtful  cases  the  oesophagoscope  may  be  used.  The  principle  of 
laryngoscopy  was  first  applied  to  the  oesophagus  by  Stoerk  in  1866. 
The  latest  oesophagoscopes  have  been  Leiter's  pan-electroscope  and  one 
invented  by  Lowe  of  Berlin.^  The  oesophagoscope,  even  in  its  present 
perfected  state,  is  limited  in  its  use  to  the  upper  third  of  the  oesophagus. 
It  is  not  as  yet  of  general  use  or  of  great  practical  value.  Von 
Hacker  ^  has  reported  success  in  using  the  Leiter  tubes  for  the  diagnosis 
of  oesophageal  conditions,  and  gives  100  cases  of  cancer  in  which  the 
oesophagoscope  was  very  useful.  In  several  cases  he  has  seen  foreign 
bodies  and  removed  them.  L5we's  instrument  is  recent  and  has  had 
little  trial,  though  it  is  said  to  possess  great  advantages. 

Treatment. — In  the  treatment  of  foreign  bodies  in  the  oesophagus 
the  exact  location  of  the  impaction  is  of  the  greatest  importance,  for  the 
symptoms,  course,  prognosis,  and  treatment  depend  upon  the  anatomical 
surroundings.  In  a  series  of  investigations  made  on  the  cadaver  I  found 
that  the  average  distance  from  the  incisors  to  the  cardiac  orifice  is  14^- 
inches.^  In  the  ordinary  individual,  therefore,  if  the  foreign  body  is 
situated  14|-  inches  below  the  incisors,  it  is  at  or  near  the  cardiac  orifice ; 
if  9  inches  below,  it  is  behind  or  near  the  arch  of  the  aorta.  A  clear 
recognition  of  these  two  points  is  essential,  not  only  that  one  may  deter- 
mine the  proper  course  of  treatment,  but  that  he  may  realize  the  import- 
ance of  the  surrounding  organs.  A  body,  for  example,  with  sharp  edges, 
known  to  be  separated  from  the  transverse  portion  of  the  arch  of  the 
aorta  by  only  the  combined  thickness  of  the  artery  and  of  the  gullet, 
demands  immediate  removal ;  a  less  intimate  proximity  will  justify  more 
conservative  measures.  In  the  event  of  failure  by  the  use  of  instru- 
ments through  the  mouth,  a  large  coin  or  a  tooth-plate,  known  to  be  in 
one  of  the  more  dangerous  positions,  should  be  removed  by  external 
oesophagotomy,  or  by  even  so  hazardous  an  operation  as  digital  explora- 
tion through  the  stomach.  The  selection  of  route  depends  also  upon  the 
situation  of  the  foreign  body.  Impaction  at  the  cardia  cannot  always  be 
relieved  by  external  oesophagotomy,  even  though  instrumentation  can  be 
more  intelligently  directed  through  the  cervical  wound  than  through  the 
mouth.  Digital  exploration  of  every  portion  of  the  oesophagus  is  possible, 
though  when  that  canal  is  unusually  long  it  is  extremely  difficult  to  reach 
to  the  point  halfway  between  the  neck  and  the  stomach.  I  have  many 
times  demonstrated  on  the  cadaver  the  possibility  of  removing  coins  from 
the  oesophagus  either  by  opening  the  stomach  or  by  opening  the  neck. 
I  have  never  seen  a  subject  in  whose  oesophagus  I  could  not  bring  my  fin- 
gers together  by  combined  gastrotomy  and  external  oesophagotomy.  Not 
that  it  is  a  feasible  plan  in  every  instance  to  reach  the  foreign  body  with 
the  finger,  but  by  one  route  or  the  other,  or  by  both  combined,  nearly 
every  impacted  substance  can  be  intelligently  dislodged  and  removed. 

Foreign  bodies  may  be  ejected  spontaneously  by  coughing  or  vomiting 
or  they  may  be  dislodged  by  massage.  Extraction  may  be  accomplished 
through  the  mouth  by  means  of  forceps  or  sound,  by  downward  dis- 
lodgement,  by  external  oesophagotomy,  by  gastrostomy  or  gastrotomy 
and  removal  from  below. 

1  Deut.  med.  WocL,  1893,  p.  271. 

2  Wiener  Iclin.  WocL,  1889,  No.  23,  and  ibid.,  1894,  Nos.  49,  50. 

3  Lancet,  1887,  vol.  ii.  p.  707. 
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Emetics,  recommended  and  used  by  Dieffenbach,  should  be  employed 
only  in  exceptional  cases.  If  the  body  is  sharp  or  pointed,  the  danger 
of  perforation  is  increased  by  forced  emesis.  Moreover,  if  the  body 
is  large  and  firmly  impacted,  there  is  a  possibility  of  rupture  of  the 
oesophagus.  Emetics,  if  used  at  all,  should  be  employed  at  the  very 
outset.  In  many  cases,  particularly  if  the  body  is  small,  the  swallowing 
of  liquids  or  of  large  boluses  may  effect  a  successful  dislodgement. 
Massage  of  the  neck  has  been  successful.  In  two  cases  Polikier  of 
Warsaw  succeeded  by  this  method  in  loosening  a  coin   in   children. 

For  the  removal  of  foreign  bodies 
through  the  mouth  numerous  instruments 
have  been  devised,  among  them  Graefe's 
coin-catcher,  the  ring  coin-catcher,  Cus- 
co's,  Cloquet's,  and  Bond's  forceps,  Gama's 
revolving  forceps,  sponge  probangs,  and 
Sayre's  hair  or  bristle  probang.  (Figs. 
156-161).  These  instruments  must  be 
used  with  extreme  care  to  avoid  rupturing 
the  oesophagus,  tearing  or  abrading  the 
mucous  membrane,  and  finally  allowing 
them  to  become  themselves  impacted.     In 


Fig.  156. 


Fig.  157. 


Fig.  158. 
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Graefe's  coin-catcher. 


Ring  coin-catcher. 


Cusco's  forceps. 


case  serious  damage  is  done  the  oesophagus,  the  treatment  already  indi- 
cated in  such  accidents  must  be  employed.  If  the  instrument  gets  im- 
pacted so  that  it  cannot  be  withdrawn,  excessive  force  must  not  be  used. 
If,  after  the  use  of  moderate  force  and  after  every  conceivable  manipu- 
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lation,  the  instrument  still  remains  impacted,  either  external  oesophagot- 
omy  or  gastrotomy  is  demanded,  according  to  the  location  of  the  foreign 


Fig.  159. 


Sponge  probang. 


body.     Not  only  will  the  dislodgement  of  the  instrument  be  accom- 
plished in  this  manner,  but  also  the  removal  of  the  foreign  body.     The 


Fig.  160. 


Gama's  revolving  forceps. 

accidental  impaction  of  the  instrument  will  make  imperative  certain 
methods  of  extraction  hitherto  employed  only  as  a  last  resort  after  the 
septic  complications  have  rendered  the  prognosis  unfavorable. 

(Esophageal  instruments  should  be  used  with  the  jDatient  in  the  erect 
position  already  indicated,  with  the  head  thrown  back.  Ether  should 
not  be  used  unless  it  is  absolutely  necessary.  If  the  manipulations  can- 
not be  successfully  conducted  without  an  anaesthetic,  the  patient  should 
be  placed  in  the  position  of  Roser.  Glycerin  or  oil  may  be  used  for 
lubrication.  Pushing  the  foreign  body  through  the  oesophagus  must  be 
attempted  only  when  the  object  is  smooth  and  round  or  soft  and  digest- 
ible. Sharp  or  irregular  bodies  forced  downward  may  seriously  injure 
the  oesophagus.  Gentle  efforts,  however,  may  be  made  to  dislodge  any 
substance.  When  by  reasonable  eiforts  an  impacted  foreign  body  cannot 
be  detached  in  the  manner  already  described,  external  oesophagotomy  or 
gastrotomy  should  be  performed  immediately,  before  symptoms  of  per- 
foration appear.  It  is  not  advisable  to  delay  in  the  hope  that  dislodge- 
ment will  be  easier  as  time  goes  by,  for  the  force  of  the  impaction 
increases  rather  than  diminishes  M'ith  time.  The  choice  between 
external  oesophagotomy  and  gastrotomy  depends  upon  the  situation  of 
the  body.  When  the  object  is  tightly  grasped  near  the  cardiac  orifice, 
instruments  introduced  through  the  wound  of  an  external  oesophagotomy 
cannot  always  be  intelligently  directed.     It  may  then  be  necessary  to 
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Fig.  161. 
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use  forcible,  and  therefore  dangerous,  means  of  extraction.     Moreover, 
when  the  body  is  at  the  cardia  it  is  impossible  to  determine  its  position, 

its  outlines,  or  its  points  of  pressure.  This 
can  be  done  only  by  digital  exploration 
through  the  stomach.  The  safety  of  ex- 
ploration through  the  stomach  justifies  the 
selection  of  this  route  when  there  is  good 
reason  to  suppose  that  great  difficulty  will 
be  encountered  in  starting  the  foreign  body. 
On  the  other  hand,  when  the  seat  of  impac- 
tion is  so  far  above  the  cardia  that  it  cannot 
be  reached  by  the  hand  introduced  through 
the  stomach,  external  oesophagotomy  should 
be  selected. 

External  Oesophagotomy.  —  The  first 
oesophagotomy  for  the  removal  of  a  foreign 
body  was  done  by  Goursald  in  1738.  From 
that  time  to  1800  there  were  but  three  other 
cases.  Very  few  of  these  operations  had 
been  performed  before  the  introduction  of 
antiseptic  surgery.  From  1880  to  1895 
there  were  71  operations.  Fischer^  collected 
120  cases.  Egloif  ^  added  15  cases  to  Fisch- 
er's 120,  making  135  cesophagotomies  done 
for  the  removal  of  foreign  bodies  from  1738 
to  1894.  Most  of  these  operations  were 
performed  by  German  surgeons. 

Bones  and  artificial  teeth  were  removed 
in  62  per  cent,  of  the  cases.  Von  Cock  of 
London  was  the  first  to  remove  a  set  of 
artificial  teeth  (in  1856).  Since  that  time 
tooth-plates  have  composed  35  per  cent,  of 
all  foreign  bodies  removed.  Kronlein^of 
Zurich  has  done  6  operations  with  only  1 
death. 

Of  the  135  cases,  100  recovered.  The 
mortality  is  greatest  when  some  time  has 
elapsed  after  the  impaction  of  the  foreign 
body.  Of  operations  performed  in  the  first 
three  days,  46  showed  a  mortality  of  19.5 
per  cent. ;  28  operations  after  the  third  day, 
a  mortality  of  32.1  per  cent.  The  death- 
rate  depends  also  upon  the  situation  and 
nature  of  the  foreign  body.  Pieces  of  bone 
Bristle  probang.  causc  a  greater  mortality  than  tooth-plates ; 

coins  the  lowest — 11.1  per  cent.  In  135 
cases  there  have  been  8  of  fatal  hemorrhage  and  14  of  fatal  perforation 
and  gangrene,  with  abscess  of  the  mediastinum,  lungs,  deep  cervical 
space,  etc.     The  hemorrhage  took  place  twice  from  the  internal  jugular, 

^  Deut.  Zeitschrift  filr  Ohir.,  vol.  xxv.  p.  565,  p.  107.  vol.  xxvii.  p.  273,  and  vol.  xxix. 
*  JBeifrage  zur  klin.  Chir.,  1894,  p.  143.  ^  Cited  by  Egloff,  loc.  cit. 
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once  from  the  carotid,  once  from  the  inferior  thyroid,  once  from  the  thy- 
roid vein,  and  once  from  the  ascending  cervical  artery.  Williams  of 
Manchester  reported  a  fatal  case  of  hemorrhage  from  the  aorta  due  to 
perforation  by  a  chop-bone. 

In  external  oesophagotomy  the  incision  should  be  made  along  the  ante- 
rior border  of  the  left  sterno-cleido-mastoid  muscle  from  the  level  of  the 
cricoid  cartilage  to  the  stern o-clavicular  articulation.  The  common  carotid 
artery  must  be  drawn  to  the  left  with  the  muscle.  The  outer  border  of  the 
sterno-thyroid  muscle  should  next  be  exposed,  and  below  it  the  rings  of 
the  trachea.  Deep  in  the  space  between  the  sterno-thyroid  and  the 
carotid  the  left  border  of  the  oesophagus  will  be  found  projecting  slightly 
to  the  left  of  the  trachea.  If  the  anterior  belly  of  the  omohyoid  muscle 
impedes  the  dissection,  it  should  be  drawn  to  the  left.  As  soon  as  the 
tracheal  rings  are  fully  exposed,  the  dissection  should  be  carried  care- 
fully backward  until  the  longitudinal  fibres  of  the  oesophagus  are  visible. 
The  only  structures  likely  to  be  wounded  are  the  inferior  thyroid  artery 
and  the  recurrent  laryngeal  nerve.  If  care  is  taken  to  make  the 
field  bloodless  by  securing  immediately  each  bleeding  point,  both  can 
easily  be  seen  and  avoided.  The  oesophagus  itself  will  be  recognized, 
not  only  by  its  position  behind  the  trachea,  but  by  the  direction  and 
appearance  of  its  longitudinal  fibres.  In  case  of  doubt  a  probang  passed 
into  the  oesophagus  through  the  mouth  will  demonstrate  beyond  question 
the  exact  position  of  the  tube.  The  presenting  surface  of  the  oesophagus 
having  been  secured  by  means  of  forceps  or  of  ligatures,  the  incision 
should  be  made  longitudinally,  layer  by  layer,  through  muscular  wall 
and  mucous  membrane.  It  is  a  good  plan  at  this  point  to  pass  threads 
through  the  oesophageal  wall  at  the  upper  and  lower  angle  of  the  incision 
and  halfway  between.  These  threads,  held  by  an  assistant,  will  stretch 
the  opening,  so  that  a  clear  view  of  the  interior  may  be  obtained.  This 
manoeuvre  will  facilitate  also  the  introduction  of  instruments.  After  the 
completion  of  the  intraoesophageal  manipulations  the  incision  may  be 
kept  open  by  means  of  a  tube,  or  it  may  be  closed  immediately  by 
inverting  the  edges  after  the  manner  of  an  intestinal  suture.  Imme- 
diate closure  is  the  ideal  procedure,  though  possibly  the  more  dangerous. 
In  case  the  oesophageal  opening  is  sutured,  the  external  wound  may 
be  either  closed  or  drained  temporarily  by  means  of  gauze.  Closure  of 
the  external  wound  has  certain  dangers  from  the  unavoidable  contamina- 
tion by  the  septic  oesophagus.  Post  ^  of  Boston  has  sutured  both  wounds 
without  drainage,  with  absolutely  primary  union. 

After  external  oesophagotomy  with  immediate  suture  the  patient 
should  be  nourished  for  a  few  days  by  rectal  enemata.  He  may  be  fed 
immediately  through  the  tube,  if  one  is  used.  When  both  incisions  are 
sutured,  healing  may  take  place  by  first  intention,  and  the  wound  may  be 
perfectly  secure  in  from  ten  days  to  three  weeks.  The  open  wound 
requires  from  three  weeks  to  three  months. 

Morbid  Growths  of  the  Oesophagus. — Benign  tumors  of  the 
oesophagus  are  very  rare,  not  over  40  cases  in  all  having  been  reported. 
Most  forms  have  no  surgical  or  functional  importance,  and  are  not 
recognized  during  life.  Males  are  aifected  more  often  than  females. 
The  varieties  in  the  order  of  their  frequency  are  as  follows  :  Fibromata, 
^  Bost.  Med.  and  Surg.  Journ.,  Dec,  1893. 
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myomata,  and  lipomata,  cystomata  or  retention-cysts,  warts  or  excres- 
cences, and  adenomata. 

The  form  of  benign  growth  most  important  from  the  surgical  point 
of  view  is  the  fibrous  polyp.  This  usually  starts  from  the  lower  part  of 
the  pharynx  and  hangs  down  a  greater  or  less  distance  into  the  oesoph- 
agus. The  pedicle  springs  from  the  submucosa.  Rokitansky's  case, 
reported  in  1840  and  cited  by  Solis-Cohen,  measured  7  J  inches  in  length  ; 
the  blunt  end,  which  reached  nearly  to  the  cardia,  was  2|  inches  thick. 
Cheatem's  case  of  fibro-myxomatous  polyp  measured  5  inches  in  length 
and  1  inch  in  diameter.  Lipomata,  myomata,  and  fibromata  are  occa- 
sionally seen.  They  are  usually  small,  and  seldom  cause  symptoms. 
Warts  and  papillary  growths  are  quite  frequently  found  in  old  persons. 
Cystomata  are  small  retention-cysts  of  the  mucous  follicles. 

Symptoms  and  Diagnosis. — Of  the  benign  tumors  affecting  the 
oesophagus,  only  polypoid  growths  give  rise  to  symptoms  or  need  treat- 
ment. Dysphagia,  vomiting,  cough,  dyspnoea,  and  pain  in  the  throat 
have  all  been  noted.  Some  of  the  largest  polyps  have  caused  no  diffi- 
culty in  swallowing.  Sometimes  they  are  regurgitated  into  the  pharynx 
and  interfere  with  breathing.  In  a  few  cases  this  accident  has  made  a 
diagnosis  possible ;  in  most  instances  it  has  never  been  made.  When 
dysphagia  or  other  symptoms  call  attention  to  the  oesophagus,  explora- 
tion by  means  of  sounds  or  with  the  oesophagoscope  will  reveal  the  pres- 
ence of  a  polyp.  A  positive  diagnosis  cannot  be  made  unless  the  tumor 
is  seen  when  regurgitated,  or  unless  it  is  demonstrated  by  means  of  the 
oesophagoscope.  The  tumor,  still  remaining  pendent,  gives  no  charac- 
teristic sensation  to  the  passage  of  the  probang.  The  oesophagoscope  has 
been  used  successfully  in  one  instance  by  Mackenzie.^  Only  the  larger 
growths  can  be  diagnosticated.  When  the  existence  of  a  pedunculated 
polyp  is  suspected  attempts  may  be  made,  by  means  of  a  large  bulbed  pro- 
bang  or  the  bristle  probang,  to  withdraw  the  dependent  portion.  Emetics 
may  also  be  used  to  produce  regurgitation.  When  such  efforts  are  made 
everything  should  be  in  readiness  to  grasp  and  remove  the  tumor. 

The  prognosis  is  not  unfavorable  :  the  patient  either  lives  a  tolerable 
life  in  spite  of  the  pressure  of  the  mass  and  the  dysphagia,  or  is  entirely 
cured  by  removal  of  the  growth. 

Treatment. — A  number  of  cases  have  been  reported  in  which  the 
tumor  has  been  successfully  diagnosticated  and  removed.  In  some  cases 
regurgitation  has  been  produced  by  emesis.  If  this  method  fails,  oesoph- 
agotomy,  or  even  gastrotomy,  may  be  resorted  to  in  special  cases.  By 
exploration  with  the  oesophagoscope  and  other  oesophageal  instruments, 
the  pedicle  being  generally  high  up,  a  tolerably  accurate  knowledge  of  its 
exact  situation  can  be  obtained.  If  the  attachment  can  be  seen  or  felt 
in  the  lower  part  of  the  pharynx,  it  may  be  divided  by  the  electric  loop 
or  by  the  wire  ecraseur.  The  great  safety  with  which  external  oesoph- 
agotomy  can  now  be  performed  in  non-suppurative  cases  makes  the  re- 
moval of  pharyngeal  and  oesophageal  tumors  by  this  route  preferable  to 
blind  attempts  through  the  mouth.  Even  if  the  tumor  is  situated  low 
down  in  the  oesoj)hagus,  exploration  through  the  stomach  offers  a  by  no 
means  hopeless  route  of  attack,  especially  in  view  of  the  great  ease  and 
comparatively  slight  risks  of  explorations  from  below. 

^  Loc.  cit. 
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Fig.  162. 


The  malignant  growths  of  the  oesophagus  are  carcinoma  and  sarcoma. 
Sarcoma  is  so  rare  that  only  5  or  6  cases  have  been  recorded.  Of  these 
Solis-Cohen  ^  found  but  2.  Zenker  ^  gives  only  1  case.  Shaw  ^  and 
Stephan*  give  1  case  each. 

Carcinoma  of  the  oesophagus  is  more  frequent  than  any  other  oesoph- 
ageal disease,  though  less  common  than  cancer  of  the  stomach.  Tachon/ 
out  of  9118  cases  of  cancer,  found  2303  of  cancer  of  the  stomach,  and 
only  13  of  cancer  of  the  oesophagus.  Von  Hacker,^  out  of  a  total  of 
41,366  cases  in  Billroth's  clinic  for  the  ten  years  preceding  1892,  found 
270  of  oesophageal  disease,  and  of  these  131  were  cancer.  The  form  of 
cancer  most  commonly  found  is  the  squam- 
ous variety  of  epithelioma.  Butlin,''  out  of 
59  cases,  found  54  of  this  kind :  3  were 
scirrhous,  1   medullary,  and  1   colloid. 

CEsophageal  cancer  is  usually  situated 
near  the  cardia ;  less  frequently  in  the  cer- 
vical portion,  though  any  part  may  be  in- 
volved. Opinions  differ,  however,  as  to  the 
usual  seat  of  the  disease.  Zenker  ^  found 
the  majority  in  the  lower  third.  Rebitzer  '* 
also  in  29  autopsies  of  cancer  of  the  oesoph- 
agus found  the  disease  most  frequent  in  the 
lower  third.  Very  rarely  the  whole  tube 
may  be  involved.  Cancer  of  the  oesophagus 
is  generally  primary,  starting  in  the  mucous 
membrane.  It  may  be  secondary,  however, 
to  cancer  of  the  stomach,  tongue,  pharynx, 
larynx,  or  tonsils.  In  extension  from  the 
stomach  the  disease  seldom  goes  far  above 
the  cardia. 

Secondary  manifestations  of  oesophageal 
cancer  are — infection  of  the  bronchial 
lymph-glands,  of  the  mediastinal  tissues, 
of  the  stomach  and  liver  (left  lobe),  and 
of  the  trachea,  bronchi,  and  lungs. 

Ulceration  may  take  place  into  the 
trachea  and  into  the  great  vessels.  The 
tissues  in  close  relation  with  the  oesophagus 
may  become  involved  by  direct  growth. 
Occasionally  there  is  pressure  upon  the  re- 
current laryngeal  nerve  on  one  or  both  sides. 

Cancer  of  the  oesophagus  is  much  more  frequent  in  males  than  in 
females.  Butlin^"  in  his  59  cases  found  47  males ;  Zenker,^^  11  males 
in  15  cases;  Mackenzie,^^  71  in  100.  The  disease  most  frequently  occurs 
between  the  ages  of  forty  and  seventy ;  it  is  rare  under  thirty.  The 
average  age  in  Rebitzer's  ^^   series   is  fifty-eight  years  and  a   fraction 

^  Loc.  cit.  2  Loc.  cit.  '"^  Brit.  Med.  Journ.,  Mar.  21,  1891. 

*  Jahrbuchfiir  Klnderheilkunde,  vol.  xxx.  p.  354. 

*  Traite  pratique  des  Maladies  cancereuses,  Sec.  3,  p.  442,  Paris,  1851.  ^  Loc.  cit. 
''  Sarcoma  and  Carcinoma,  London,  1882,  p.  161.  ®  Von  Zienissen's  Encyclopedia. 
^  Zur  Kentniss  des  Krebses  der  Speiserohre  1889  im  Nuremburg,  monograph. 

^^  Loc.  cit.  ^^  Loc.  cit.  ^^  Loc.  cit.  ^^  Loc.  cit. 
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(58.85).  Solis-Colien  states  that  in  men  this  disease  is  most  frequent 
between  the  ages  of  forty-four  and  fifty-four  ;  in  women  it  occurs,  on 
the  average,  ten  years  earlier. 

Scar-tissue  in  the  oesophagus,  whether  from  burns,  foreign  bodies,  or 
ulcers,  is  by  degeneration  probably  the  chief  exciting  cause  of  cancer. 
It  is  thought  that  any  irritant  which  produces  cell-proliferation  may 
be  an  active  cause,  though  the  evidence  is  not  positive  (Fig.  162). 

Symptoms  and  Diag-nosis. — The  first  prominent  symptoms  of 
oesophageal  cancer  are  caused  by  stricture.  There  is  at  first  inability  to 
swallow  solids  and  semisolids.  Later,  everything  except  liquid  food  is 
regurgitated.  The  dysphagia  is  frequently  accompanied  by  pain  and 
oesophageal  spasm.  The  history  shows  a  loss  of  weight  and  strength,  to 
which  little  attention  has  been  paid.  As  the  stenosis  increases  the  in- 
sufficient supply  of  food  makes  the  emaciation  more  rapid  and  the  loss 
of  strength  more  evident.  That  the  extreme  weakness  and  loss  of 
weight  are  not  due  to  the  cancerous  cachexia  alone  is  shown  by  the  rapid 
regaining  of  strength  and  flesh  after  gastrostomy.  The  subjective  symp- 
toms are  often  limited  to  dysphagia.  Pain,  though  at  times  absent,  may 
be  a  constant  and  serious  symptom,  requiring  the  frequent  use  of  opiates. 
The  tumor  soon  ulcerates,  and  may  cause  hemorrhage,  yet  hsematemesis 
is  infrequent  at  any  stage  of  cancer.  Toward  the  close  of  the  disease, 
even  after  the  establishment  of  a  gastric  fistula,  the  suffering  may  be 
very  great.  This  is  probably  due  to  pressure  of  the  tumor  with  infil- 
tration into  the  surrounding  parts. 

The  existence  of  malignant  stricture,  to  which  attention  has  been 
drawn  by  the  subjective  symptoms  already  described,  can  be  easily  dem- 
onstrated by  the  passage  of  a  probang.  Even  with  bulbs  of  medium 
size  more  or  less  obstruction  will  usually  be  encountered.  Indeed,  even 
if  deglutition  is  tolerably  efficient,  it  is  not  unusual  to  find  the  stricture 
impermeable  to  the  smallest  instruments.  In  such  cases  the  opening  is 
probably  in  the  centre  of  a  projecting  and  irregular  mass  by  which  the 
point  of  the  instrument  is  turned  aside.  In  other  words,  the  opening  is 
not  funnel-shaped.  The  sound  in  passing  the  obstruction  may  give  the 
sensation  of  considerable  breadth  or  that  of  a  narrow  ring.  The  surface 
traversed  may  be  irregular  and  nodulated,  suggesting  that  of  cancerous 
ulcerations  elsewhere.  Blood  and  bits  of  tissue  may  be  withdrawn  by 
the  sound  and  examined  by  the  microscope. 

Diagnosis  and  Treatment  of  oesophageal  cancer  will  be  considered 
under  Strictures  of  the  Qllsophagus. 

Strictures  of  the  CEsophagus. — The  most  frequent  pathological 
condition  of  the  oesophagus  is  a  narrowing  of  the  tube  to  such  an  extent 
as  to  endanger  life  by  interfering  with  nutrition  ;  hence  the  most  common 
surgical  problem  in  connection  with  this  portion  of  the  alimentary  canal 
is  to  make  the  passage  of  food  into  the  stomach  possible.  In  some  cases 
the  problem  is  easily  solved  ;  in  others  the  surgeon's  resources  are  taxed 
to  the  utmost. 

Strictures  of  the  oesophagus  may  be — (1)  congenital ;  (2)  spasmodic 
or  spastic ;  (3)  cicatricial ;  (4)  the  result  of  pressure  from  without ;  (5) 
cancerous. 

Congenital,  strictures  of  the  oesophagus,  as  already  stated,  are  gener- 
ally  incompatible   with    life.     Occasionally,   though   very  rarely,   such 
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conditions  exist  in  adults.  The  earliest  case  is  that  reported  by  Gerard 
Blasius.^  Zenker^  refers  to  this  case  and  6  others.  Brosset^  could  find 
only  7  cases  in  all  literature  up  to  1889.  Kendall  Franks*  in  the  report 
of  a  successful  oesophagectomy  for  this  condition  mentions  but  9  cases 
besides  his  own.  One  of  Brosset's  cases  is  omitted  in  this  collection. 
The  total  number  reported  up  to  the  present  time  is  14.  Emil  Mayer  ^ 
reports  a  case  of  tight  stricture,  low  down,  in  a  girl  of  nine.  These 
cases  are  simple  annular  narrowings  of  the  tube,  without  pathological 
change  in  the  walls.  In  the  opinion  of  many  men  none  of  them  are 
congenital.  Crary  ^  reports  a  case  in  a  man  twenty-one  years  old,  and 
Grandon^  adds  another. 

Spasmodic  or  Spastic  Stricture. — Spasmodic  contraction  of  the  oesoph- 
agus, or  cesophagismus,  is  a  nervous  affection.  It  may  proceed  from 
some  irritation  of  the  oesophagus  or  it  may  be  purely  a  reflex  nervous 
phenomenon.  According  to  Zenker*^  and  Ewald,^  it  may  be  caused  by 
cerebral  and  spinal  disease,  by  mental  disturbance,  by  neuralgia,  by  preg- 
nancy, by  urinary  disease,  by  intestinal  worms,  by  neurasthenia,  by  hys- 
teria, and  by  direct  or  by  remote  irritation,  as  oesophagitis,  gastritis,  and 
gastric  cancer.  The  spasm  is  purely  functional,  and  may  involve  the 
whole  oesophagus  so  as  to  simulate  hydrophobia  (Barnes,  referred  to  by 
Ewald).  The  disease  is  most  common  in  hysterical  women,  and  is 
seldom  serious,  though  one  fatal  case  has  been  reported,  that  of  Power's.^" 
The  oesophageal  spasm  may  follow  the  supposed  lodgement  of  a  foreign 
body. 

The  diagnosis  of  spasmodic  stricture  is  usually  easy,  for  the  con- 
tractions are  paroxysmal  and  intermittent.  The  obstruction  can  be 
overcome  by  firm  pressure  with  a  large  sound.  Under  anaesthesia  the 
stricture  entirely  disappears. 

Cicatricial  strictures  are  caused  by  the  contraction  of  the  scar-tissue 
which  results  from  the  healing  of  diseased  surfaces  in  the  oesophagus. 
The  primary  cause  is  injury  to  the  mucous  membrane  from  wounds, 
from  escharotics,  and  from  the  impaction  of  foreign  bodies.  The  acci- 
dental or  intentional  swallowing  of  lye,  ammonia,  and  acids  is  the  most 
common  cause  of  cicatricial  strictures  of  the  oesophagus  ;  next  in  frequency 
are  foreign  bodies  long  impacted  ;  and  finally,  tubercular,  syphilitic,  and 
peptic  ulcers.  According  to  Ewald  and  Zenker,"  peptic  ulcers  may  very 
rarely  cause  cicatricial  strictures.  Syphilitic  ulcers  and  gummata  doubt- 
less occur,  but  are  very  infrequent. 

Cicatricial  strictures  are  dense  and  unyielding,  especially  if  they 
involve  the  muscular  wall.  They  naturally  tend  to  contract  indefinitely, 
without  ulceration.  Their  usual  situation  is  in  the  beginning  of  the 
oesophagus  either  behind  the  cricoid  cartilage  or  just  above  the  cardia. 
Escharotics  may  affect  the  whole  circumference  of  the  tube,  and  may 
obliterate  the  lumen  entirely,  as  in  a  case  reported  by  the  author.^^ 
However,  in  this  case,  that  of  a  child,  no  definite  history  of  the  swal- 
lowing of  an  escharotic  could  be  elicited.    Deglutition  became  gradually 

^  Obfiervata  Anatomica,  1674,  p.  120.  ^  j^q^,  di^  s  j^Qg_  g^-^_ 

*  Brit.  Med.  Journ.,  Nov.  3,  1894.  ^  Amer.  jQurn.  Med.  Sci.,  Nov.,  1893. 

.     «  New  York  Med.  Journ.,  .July  11,  1891.         ^  Bull,  de  la  Soc.  Anat,  Paris,  1891,  p.  57. 
®  Loc.  cit.  ^  Klinik  des  Verdauungs-Krankheiten,  1888  and  1892. 

i°icimce<,  1866,  i.  No.  10.  .  ^^  Loc.  cit. 

^^  Boston  Medical  and  Surgical  Journal,  January,  1892. 
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more  and  more  difficult,  until  finally  nothing  whatever  could  be  swal- 
lowed. Though  external  oesophagotomy  was  performed,  it  was  impossi- 
ble to  find  an  opening  through  the  stricture.  At  the  autopsy  the  whole 
cesophageal  canal  was  found  obliterated.  Zenker  ^  reports  a  similar  case, 
that  of  a  child  of  three  and  a  half,  in  whom  there  was  complete  cicatri- 


FiG.  163. 
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Cicatricial  stricture  of  oesophagus   (Warren 
Museum). 


A  very  tisrht  stricture  of  the  oesophagus  of  many 
years'  ilviratidii,  apparently  the  result  of  chronic 
intiainmatory  action;  small  abscess  on  the  left 
(Warren  Museum). 


cial  atresia  of  the  whole  oesophagus.  Death  from  septic  mediastinitis  fol- 
lowed the  operation  (Figs.  163  and  164). 

Oesophageal  strictures  may  result  from  the  compression  of  tubercular 
or  malignant  bronchial  glands,  from  disease  or  tumors  of  the  mediasti- 
num, from  disease  or  tumors  of  the  vertebrae,  from  enlargement  of  the 
thyroid  gland,  from  aortic  aneurysm,  and  from  oesophageal  diverticula, 
the  last  sometimes  containing  foreign  bodies. 

Ziemssen  and  Zenker  ^  describe  a  case  of  marked  compression  of  the 
oesophagus  by  a  goitre.  A  case  was  recently  operated  upon  by  myself 
at  the  Massachusetts  General  Hospital  in  which  the  oesophagus  and 
trachea  were  firmly  encircled  and  compressed  by  malignant  disease  of 
the  left  lobe  of  the  thyroid.  Death  followed  from  exhaustion  after  the 
removal  of  the  greater  portion  of  the  tumor.  Mixter  has  removed  a 
retro-oesophageal  myxo-sarcoma  in  front  of  which  both  oesophagus  and 
trachea  were  so  flattened  as  to  interfere  with  deglutition  and  respiration. 

The  right  subclavian  artery  is  given  off  occasionally  from  the 
descending  portion  of  the  arch  of  the  aorta,  crossing  the  oesophagus 


^  Loc.  cit. 


''■  Loc.  cit. 
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at  an  oblique  angle.  This  anomaly  has  been  regarded  by  some  au- 
thorities, especially  Autenreith,  as  a  possible  cause  of  obscure  symp- 
toms of  stenosis.  This  assertion  is  without  proof  and  is  probably  fal- 
lacious (Zenker). 

The  possible  existence  of  an  aneurysm  pressing  upon  the  oesophagus 
must  be  borne  in  mind  in  the  passage  of  sounds  for  oesophageal  obstruc- 
tion. Several  cases  are  mentioned  in  which  the  instrument  caused  fatal 
perforation. 

Malignant  Stricture. — Cancerous  strictures  of  the  oesophagus  are  more 
frequent  than  all  other  kinds  together.  They  may  be  situated  in  any 
part  of  the  tube,  but  most  commonly  in  the  lower  third.  (See  Cancer  of 
the  (Esophagus  and  Von  Hacker's  statistics,  p.  237.)  Cancer  of  the 
cardiac  extremity  of  the  stomach,  involving  the  oesophagus,  probably  starts 
in  the  oesophagus  and  extends  downward.  Some  authorities  ^  speak  of 
cancer  limited  strictly  to  the  cardia.  In  cancerous  strictures  an  annu- 
lar or  an  extensively  infiltrating  tumor  diminishes  by  its  bulk  the  calibre 
of  the  tube.  At  the  same  time  the  distensibility  of  the  oesophagus  is 
impaired.  The  calibre  may  be  so  diminished  before  ulceration  ensues 
that  it  will  not  admit  the  tip  of  the  finger.  In  advanced  cases  the 
stenosis  may  be  practically  complete,  admitting  only  a  probe.  As  the 
result  of  ulceration  the  size  of  the  opening  may  become  abnormally 
large.  The  lumen  of  the  oesophagus  may  be  obliterated  by  a  large 
irregular  mass  through  which  only  a  narrow  and  devious  passage  re- 
mains. Dilatation  above  the  mass  may  exist  to  a  greater  or  less  degree, 
with  folds  or  pouches  in  which  the  sound  is  easily  caught.  In  such 
cases  the  passage  of  instruments,  except  by  chance,  is  impossible.  In 
other  instances  a  gradual  narrowing  guides  the  sound  directly  into 
the  contracted  lumen. 

In  the  course  of  the  disease  the  oesophagus  may  be  drawn  to  one  side 
by  cicatricial  contraction,  so  that  the  lumen  is  not  in  the  centre  of  the 
tumor.  From  the  great  variation  in  the  size,  shape,  and  situation  of  the 
growth,  and  from  the  diifering  conditions  of  dilatation,  hypertrophy,  and 
sacculation,  many  cases  present  insuperable  obstacles  to  the  passage  of 
sounds ;  others  none  whatever. 

For  a  short  distance  above  the  stricture  there  is  generally  an  hyper- 
trophy of  the  circular  muscular  layer.  Rarely  this  may  involve  the 
whole  length  of  the  tube.  Below  the  stricture  the  oesophagus  is 
normal.  There  may  be  sacculation,  with  lodgement  of  food,  but  diver- 
ticula are  very  rare. 

Symptoms  of  CEsophag"eal  Stenosis. — The  first  and  most  import- 
ant symptom  is  interference  with  deglutition.  Gradually  increasing  dys- 
phagia is  usually  caused  by  malignant  disease  or  by  slow  contraction  of 
cicatrices.  Difficulty  in  swallowing  may  come  on  quickly  from  wounds  and 
escharotics  as  the  immediate  result  of  such  injuries.  The  dysphagia  of 
permanent  organic  stenosis  develops  slowly.  When  the  obstruction  is  so 
great  that  the  patient  suffers  from  insufficient  food,  the  signs  of  malnu- 
trition appear.  In  non-malignant  cases  these  symptoms  are  due  entirely 
to  starvation ;  in  cancer  they  are  partly  dependent  upon  a  constitutional 
cachexia.     Pain  in  some  form  is  usually  present,  but  is  not  often  severe. 

^  Brinton,  Lectures  on  Diseases  of  the  Stomach,  London,  1864,  p.  227  ;  Ewald,  loc.  cit. ; 
Hanot,  Archiv.  generale  de  Med.,  Oct.,  1881. 
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In  cancer  the  pain  is  described  as  dull  and  boring,  though  occasionally 
it  is  so  sharp  and  distressing  as  to  require  opiates.  The  pain  is  not 
affected  by  swallowing.  Rarely  there  may  be  dyspnoea  from  an  accu- 
mulation of  food  in  the  oesophagus  or  from  spasm  of  the  glottis. 

Diagnosis. — The  diagnosis  of  oesophageal  obstruction  is  easy.  It 
depends  first  upon  the  subjective  symptoms,  as  already  given,  which  call 
attention  to  the  oesophagus.  Exploration  with  the  sound  makes  the  diag- 
nosis positive,  unless,  for  the  reasons  already  stated,  the  sound  gets  caught 
in  a  pouch  in  the  pharynx.  If  the  sound,  once  having  entered  the  oesojih- 
agus,  meets  with  a  resistance  which  gentle  pressure  does  not  overcome,  an 
organic  stenosis  is  demonstrated.  Though  further  investigation  is  in 
most  cases  unnecessary,  auscultation  of  the  oesophagus  may  be  prac- 
tised. By  this  means  the  normal  sounds  of  deglutition  may  or  may  not 
be  noted. 

For  the  intelligent  treatment  of  oesophageal  obstruction  it  is  essential 
to  know  its  exact  nature,  seat,  and  cause  ;  hence  the  differential  diagnosis 
is  of  great  importance.  The  diagnosis  of  cicatricial  strictures  depends 
largely  upon  the  history,  which,  except  from  infants  and  from  the  insane, 
can  usually  be  obtained.  As  in  cancer,  simjjle  cicatricial  stenoses  come 
on  gradually,  though  in  the  very  beginning  there  may  be  a  sudden  tem- 
porary dysphagia.  Stenosis  caused  by  a  foreign  body  develops  after  the 
dislodgement  of  the  body  and  the  healing  of  the  ulceration.  Long-con- 
tinued impaction,  however,  does  not  necessarily  cause  stricture.  Simple 
.strictures  cannot  be  differentiated  from  malignant  by  the  gradual  onset 
of  the  stenosis.  Malnutrition  does  not  develop  as  rapidly,  nor  is  it  as 
marked,  in  cicatricial  stricture  as  it  is  in  cancer.  In  cicatricial  strictures, 
which  may  occur  at  any  age,  the  sound  meets  with  a  resistance,  gradual 
or  sudden,  in  which  there  is  no  sensation  of  roughness  or  irregularity. 
As  the  point  gets  engaged  in  the  stricture  a  sudden  firm  resistance  is 
encountered  under  moderate  pressure.  The  probang  either  does  not  pass 
at  all  or  it  goes  by  suddenly,  the  resistance  vanishing  in  a  moment.  In 
withdrawing  the  instrument  the  same  sensations  are  encountered.  Un- 
less great  force  is  used  or  unless  the  ulcerating  surface  is  incompletely 
healed,  there  will  be  neither  blood  nor  shreds  ujDon  the  probang.  Dila- 
tation by  means  of  the  probang  is  productive  of  great  relief  of  dysphagia, 
a  relief  which,  though  temporary,  may  last  some  days  or  weeks.  Though 
this  is  true  in  cancerous  strictures  also,  the  benefit  is  much  less  marked 
and  less  lasting.  If  the  material  regurgitated  comes  from  a  dilatation  of 
the  oesophagus,  it  will  not  contain  gastric  juice,  bile,  or  acid.  It  will  be 
neutral  or  alkaline,  and  will  not  digest  albumin.^ 

Cancerous  strictures  are  rarely  if  ever  seen  before  adult  life.  The 
general  marasmus  is  marked,  due  to  malnutrition  and  to  malignant 
cachexia.  In  cancer  the  sound  either  encounters  an  insuperable  resist- 
ance or  it  passes  over  an  irregular  friable  surface.  The  resistance 
may  disappear  suddenly  or  gradually.  Withdrawal  is  accompanied 
by  similar  sensations  ;  moreover,  blood  and  shreds  of  tissue  are  usually 
found  upon  the  bulb.  In  the  early  stage  of  cancer  of  the  oesophagus 
symptoms  caused  by  perioesophageal  infiltration  or  pressure  are  not  pres- 
ent ;  in  this  stage,  too,  ulceration  does  not  exist.  It  is  therefore  more 
difficult  at  this  time  than  later  to  differentiate  cancer  from  other  causes 

^  Ewald,  Klinik  der  Verdauungs-Krankheiten. 
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of  stricture,  for  the  passage  of  the  sound  will  not  be  attended  by  charac- 
teristic sensations.  It  is  in  precisely  this  stage,  however,  that  the  diag- 
nosis is  important ;  hence  much  reliance  must  be  placed  upon  the  history 
and  upon  the  age  of  the  patient.  In  the  later  stages  of  cancer  the 
diagnosis  can  be  made  out  with  great  accuracy,  for,  in  addition  to  the 
symptoms  already  given,  we  have  those  of  ulceration,  extension,  and 
cachexia.  When  high  up  the  disease  may  cause  hoarseness  by  involving 
the  recurrent  laryngeal  nerve.  This  symptom,  especially  if  it  comes  on 
gradually,  aids  not  only  in  determining  the  nature  of  the  disease,  but 
also  in  localizing  it.  A  cancer  extensive  enough  to  involve  these  nerves 
could  be  felt  if  above  the  clavicle ;  hence  in  the  absence  of  a  cervical 
tumor,  when  there  is  hoarseness  or  dyspnoea  from  this  cause,  the  disease 
is  probably  situated  either  between  the  arch  of  the  aorta  and  the  inter- 
clavicular notch  on  the  left  side,  or  on  the  right  side  in  the  immediate 
vicinity  of  the  beginning  of  the  subclavian  artery. 

The  diagnosis  of  cancer,  finally,  may  be  confirmed  by  the  use  of  the 
oesophagoscope.  The  diagnosis  is  usually  so  clear,  however,  that  this 
troublesome  instrument  is  not  essential.  The  differential  diagnosis 
between  strictures  and  diverticula  has  already  been  discussed.  (See 
Diverticula,  page  219.) 

It  is  sometimes  difficult  to  eliminate  the  existence  of  tumors  pressing 
upon  the  oesophagus  and  giving  rise  to  stenosis.  The  absence  of  thyroid 
tumors  should  first  be  demonstrated.  These  occasionally  give  rise  to  ex- 
treme dysphagia,  but  usually  involve  also  the  trachea  and  produce  dysp- 
noea. The  recurrent  nerves  may  likewise  be  affected  by  them.  Paraly- 
sis of  the  posterior  crico-arytenoid  muscle  from  this  cause,  with  the 
mechanical  pressure  of  the  tumor,  may  produce  alarming  symptoms  of 
suffocation.  Thoracic  aneurysm  pressing  upon  the  oesophagus  may  be 
eliminated  by  the  absence  of  its  characteristic  signs.  One  can  usually 
detect  circumscribed  tumors  in  the  neck  pressing  on  the  oesophagus, 
especially  if  at  the  same  time  they  interfere  with  breathing.  In  Mixter's 
case,  already  referred  to,  a  retro-oesophageal  myxo-sarcoma  in  the  neck, 
causing  dysphagia  and  dyspnoea,  was  found,  although  neither  its  outlines 
nor  its  situation  could  be  demonstrated  before  operation.  If,  therefore, 
we  can  at  times  only  with  difficulty  diagnosticate  cervical  tumors, 
we  cannot  more  than  suspect  the  existence  of  mediastinal  growths. 
Occasionally  such  tumors  may  closely  resemble  cancerous  strictures, 
for  they  may  not  only  press  upon  the  oesophagus,  but  they  may 
involve  directly  its  walls,  and  thus  give  rise  to  the  characteristic 
physical  obstruction  to  the  passage  of  the  probang.  Moreover,  if  malig- 
nant, they  may  cause  the  same  general  cachexia.  In  instrumental  ex- 
plorations for  diagnosis  we  cannot  too  often  repeat  our  caution  as  to  the 
careful  use  of  probangs  in  cases  of  stenosis,  especially  when  the  narrow- 
ing of  the  tube  is  caused  by  pressure  from  without ;  for  we  may  not  only 
do  irreparable  damage  to  the  oesophagus  itself,  but  by  too  great  force  may 
perforate  an  aneurysm  or  involve  by  a  false  passage  some  thoracic  viscus. 

The  diagnosis  of  spastic  strictures  is  generally  easy.  If  the  probang 
meets  an  obstruction  at  one  time  and  not  at  another,  organic  stenosis 
cannot  be  present.  In  such  cases  gentle  and  prolonged  pressure  with  a 
large  probang,  by  causing  the  stenosis  to  give  way,  ^\\\\  demonstrate  its 
spasmodic  nature. 
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Instrumental  exploration  of  the  oesophagus  for  the  detection  of  stric- 
ture is  a  surgical  operation  in  itself,  and  should  be  performed  with  the 
greatest  care.  The  instruments  used  for  this  purpose  are  the  olive- 
tipped  probang,  the  sponge  probang,  rubber  or  catgut  bougies,  and  more 
or  less  flexible  hollow  tubes.  Mixter  uses  a  whalebone  with  a  rubber 
bougie  guide.  The  common  whalebone  or  metallic  guide,  tipped  with 
ivory  or  with  hard  rubber,  makes  the  most  useful  exploring  instrument. 
The  bulbs  should  be  of  all  sizes,  from  that  of  a  bean  to  that  of  an  olive. 
A  stiff  sound  is  dangerous  unless  the  point  is  flexible.  Even  then  the 
flexible  point  may  be  bent  upon  itself,  making  a  practically  unyielding 
extremity.  A  hollow  tube  that  can  be  filled  with  water  may  be  used. 
Sponge  probangs  and  sounds  with  blunt  points  to  guide  them  have  the 
advantage  of  bringing  up  shreds  of  tissue  for  microscopic  examination. 
For  practical  use  the  instruments  already  described  are  all  that  are 
necessary.  When  stricture  is  suspected  a  large  olive-tipped  probang 
should  first  be  used.  This  will  indicate  the  exact  seat  of  the  lesion,  and 
will  usually  be  brought  up  firmly  against  it  without  passing.  If  with 
very  gentle  efforts  this  probang  does  not  pass,  smaller  ones  should  be 
used,  the  gentleness  of  the  manipulation  increasing  with  the  diminished 
diameter.  Finally,  if  necessary,  the  fine  bougie-tipped  whalebone  guides 
of  Mixter  may  be  used  (Fig.  165).  If  none  but  the  gentlest  efforts  are 
employed  for  these  investigations,  little  danger  is  to  be  apprehended. 

The  prognosis  in  spasmodic  and  in  simple  congenital  stricture  is 
good.  The  prognosis  is  good  also  in  cicatricial  strictures  if  they  can 
be  dilated  enough  for  nutrition  to  be  successfully  maintained.  If  the 
oesophagus  is  practically  obliterated  in  more  or  less  of  its  course,  the 
patient's  future  depends  upon  operations  in  themselves  hazardous.  If 
there  is  extensive  dilatation  above  a  firmly-contracted  cicatricial  stric- 
ture, the  prognosis  is  serious.  Malignant  strictures  are  almost  invariably 
fatal,  in  spite  of  the  radical  operation  occasionally  attempted.  Compres- 
sion strictures  are  usually  fatal  in  the  course  of  the  primary  disease. 

Treatment  of  Stricture  of  the  CEsophagus. — Simple  congenital 
strictures  are  usually  treated  by  dilatation  at  intervals.  If  the  stricture 
is  suitably  located,  oesophagectomy  may  be  performed.  (See  Operations 
on  the  Ql^sophagus.)  This  operation  has  been  done  by  Kendall  Franks  ^ 
once  successfully  for  simple  stricture  in  a  woman  of  forty-six.  The 
ends  of  the  oesophagus  after  excision  of  a  simple  annular  stricture  were 
sutured  over  a  permanent  tube  passed  through  the  nose. 

The  treatment  of  spasmodic  strictures  should  be  directed  first  to  the 
constitutional  causes  which  predispose  the  patient  to  them.  The  only 
surgical  treatment  is  the  occasional  passage  of  large  sounds. 

Cicatricial  strictures  demand  mechanical  dilatation,  to  be  repeated  from 
time  to  time  as  long  as  the  patient  lives.  For  this  purpose  ivory-tipped 
probangs,  bougies  of  rubber  or  catgut.  Trousseau's  graduated  sound,  and 
the  soft-rubber  tube  of  Ewald  may  be  used.  Sounds  must  not  be  used 
too  frequently  or  with  too  much  force,  for  fear  of  causing  mechanical 
injury  and  inflammation.^  A  hypodermic  injection  of  morphia  and 
atropia  before  the  use  of  the  sound  is  recommended  by  Ewald  to  stop  the 
flow  of  saliva  and  to  relax  the  spasm,  wliich,  from  attendant  irritation, 
often  increases  the  already  existing  stenosis.     The  use  of  the  sound  must 

^  Loc.  cit.  ''■  Mackenzie,  loc.  cit. 
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be  persisted  in,  for  the  stricture  tends  to  contract.  The  employment  of 
sounds  in  very  tight  strictures  is  of  questionable  benefit. 

Very  little  can  be  said  in  favor  of  the  use  of  electrolysis  in  this  form 
of  stenosis.  It  is  at  best  of  doubtful  elficacy,  and,  moreover,  is  said  to 
be  attended  by  considerable  danger  from  stimulation  of  the  pneumo- 
gastrics.  The  results  in  Kendall  Frank's  4  cases  treated  in  this  manner 
show  no  advantage  over  simple  dilatation.  Electrolysis  combined  with 
mechanical  dilatation  has  been  successfully  employed  by  Boeckel  ^  and 
by  Lacaille.^  For  simple  dilatation  many  instruments  have  been 
devised.  Some  are  too  complicated  for  use  ;  others  cannot  be  employed 
without  great  danger  of  perforation.  Fletcher's  divulsor  is  a  sound  with 
tapering  blades  Mdiich  are  separated  by  pulling  up  a  ball  on  the  inside. 
Laminaria  plugs,  introduced  with  a  guide  and  left  in  the  stricture,  are 
dangerous  and  hard  to  remove.  Trousseau's  sound,  already  mentioned, 
is  often  useful.  Jameson's  instrument,  invented  in  1825,  leaves  in  the 
stricture  a  solid  dilator  which  is  removed  by  a  thread  through  the  mouth. 
Von  Bruns  used  an  instrument  with  a  sliding  dilator  to  be  pulled  up  by 
a  string.  Hollow  tubes  into  which  air,  water,  or  mercury  may  be  forced 
have  been  employed.  The  latest  instrument  of  this  sort  is  that  of 
Schreiber.^  This  is  a  sound  combined  with  a  rubber  tube,  the  latter 
being  introduced  into  the  stricture  and  filled  with  water.  No  statistics 
of  its  use  are  given.  The  advantages  of  these  complicated  instruments 
are  questionable.  In  strictures  here,  as  in  other  parts  of  the  body,  the 
simplest  means  for  dilatation  are  usually  the  best.  Permanent  tubage 
by  Symonds'  or  by  Mixter's  method  may  be  used  in  those  cases  in  which 
dilatation  is  impossible.     (See  Treatment  of  Cancerous  Stricture.) 

For  oesophagotomy,  cesophagostomy,  oesophagectoray,  gastrostomy, 
and  retrograde  dilatation  see  Operations  on  the  CEsophagus. 

Treatment  of  Cancerous  Stricture. — Except  in  rare  instances  the  sur- 
gical treatment  of  cancerous  stricture  of  the  oesophagus  is  wholly  palliative. 
To  lessen  suffering  and  to  prolong  life  are  the  chief  objects  of  interference. 
The  cautious  use  of  sounds  at  regular  intervals  is,  in  the  great  majority  of 
cases,  an  effective  palliative  measure.  The  chief  objection  to  this  method 
is  the  danger  of  perforation.  If  gentle  manipulations  do  not  succeed  in 
maintaining  a  free  passage  to  the  stomach,  cesophagostomy,  permanent 
tubage,  or  gastrostomy  must  be  performed.  (Esophagostomy  is  appli- 
cable to  those  cases  only  in  which  the  obstruction  is  high  up.  It  should 
be  performed  before  the  patient's  strength  is  greatly  reduced.  In  some 
respects  this  method  is  preferable  to  gastrostomy,  though  the  latter  is, 
on  the  whole,  a  safer  operation  and  better  adapted  to  artificial  feed- 
ing. (For  the  technique  of  cesophagostomy  see  Operations  on  the 
(Esophagus.) 

By  permanent  tubage  the  discomforts  and  dangers  of  both  gastrostomy 
and  cesophagostomy  are  avoided.  When  this  method  can  be  used  with 
facility  it  is  preferable  to  any  other.  The  idea  was  first  suggested  by 
Switzer  of  Copenhagen  in  1843.  In  the  beginning  a  tube  was  used 
which  reached  the  whole  length  of  the  oesophagus.  Mackenzie  in  1883 
devised  a  short  tube  which  was  introduced  into  the  stricture  by  means 
of  a  guide.     Symonds  in  the  following  year  substituted  a  short  gum- 

^  Gaz.  med.  Strasburg,  August  1,  1892.  ^  Journ.  med.  Paris,  March  5,  1893. 

^Berlin,  klin.  Woch.,  1893,  No.  32. 
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elastic  catheter  with  a  funnel-shaped  upper  extremity.  The  tube  is  long 
enough  to  pass  through  the  whole  constriction  and  to  project  below.  The 
instrument  is  introduced  by  means  of  a  guide,  as  described  by  Symonds.^ 
The  tube  should  be  removed  every  ten  or  twelve  days,  and  after  an 
interval  of  a  few  hours  another  substituted.  Removal  is  accomplished 
by  means  of  a  thread  attached  to  the  upper  extremity  of  the  tube  and 
projecting  from  the  mouth.  The  chief  mechanical  disadvantages  in  the 
use  of  these  tubes  are  that  they  may  become  clogged  or  get  impacted. 
In  the  former  case  the  tube  must  be  removed,  cleansed,  and  reintro- 
duced ;  in  the  latter  it  must  be  treated  as  an  impacted  foreign  body. 

Fig.  165. 


COOMAN     St    SHURT 


Symonds'  tube,  with  Mixter's  guide. 

Mixter^  has  reported  a  modification  of  Symonds'  method  (Fig.  165). 
The  same  idea  has  been  carried  out  by  Gersung,^  who  used  a  long  per- 
manent tube. 

Authorities  differ  as  to  the  value  of  permanent  tubage,  the  chief 
objection  being  that  it  causes  irritation,  ulceration,  and  rapid  increase  in 
the  growth  of  the  tumor ;  on  the  other  hand,  Symonds,  Mixter,  and 
others  have  used  it  with  great  success.  Mixter  has  reported  four  cases 
which  lived  longer  and  suffered  less  than  cases  treated  by  him  in  any 
other  way.  The  method  is  a  valuable  one  when  the  tube  can  be  worn 
without  discomfort,  for  it  makes  gastrostomy  unnecessary.  By  its  use 
further  contraction  of  the  stricture  is  prevented.  Some  surgeons  who 
oppose  the  use  of  tubes  in  cancerous  strictures  recommend  them  in  cica- 
tricial, but  cicatricial  strictures  which  admit  an  ordinary-sized  tube  can 
be  treated  more  safely  and  more  effectively  by  repeated  dilatations  with 
the  probang.  If  the  tube  can  be  introduced  readily,  the  use  of  perma- 
nent tubage  in  strictures  low  down  seems,  as  already  stated,  of  great 
efficacy,  for  the  easy  passage  of  food  is  ensured,  the  ulcerated  surface  is 

^Lancet,  March  30,  1889. 

^Boston  Medical  and  Surgical  Journal,  Oct.,  1890,  and  Jan.,  1891. 

^  Wiener  med.  Woch.,  1887,  No.  43. 
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protected,  and  the  discomforts  of  an  open  wound  in  the  stomach  or 
oesophagus  are  avoided. 

Gastrotomy  with  retrograde  dilatation,  by  whatever  method,  is  of 
doubtful  efficacy  in  malignant  strictures.  So  serious  an  operation  is 
hardly  justifiable,  considering  the  rapidity  with  which  malignant  obstruc- 
tions recur  after  temporary  dilatation.  (See  Gastrotomy  under  Opera- 
tions upon  the  Stomach.) 

Gastrostomy  is  the  operation  of  choice  in  impermeable  cancerous  stric- 
tures. It  should  be  performed,  if  possible,  before  the  patient  shows  signs 
of  starvation.  The  operation  is  indicated,  therefore,  when  dilatation  is 
unsatisfactory  or  when  other  less  hazardous  methods  fail.  (See  Opera- 
tions on  the  Stomach.) 

Radical  removal  of  the  growth  may  be  attempted  in  those  very  rare 
instances  in  which  the  disease  is  accessible  and  confined  within  narrow 
limits  to  the  oesophagus  itself.  (See  OEsophagectomy  under  Operations 
upon  the  CEsophagus.) 

In  compression-strictures  the  treatment  must  be  directed  to  the 
primary  cause.  Thyroid  and  other  cervical  tumors  should  be  removed 
if  possible.  By  the  use  of  sounds  pressure  can  be  relieved  only  tem- 
porarily. In  some  cases  the  patient  may  be  fed  through  an  oesophageal 
tube.  If  this  is  impossible,  gastrostomy  or  oesophagostomy  must  be 
performed. 

Operations  for  Diseases  of  the  GEsopTiagus. — The  operations  which 
are  performed  upon  the  oesophagus  for  various  abnormal  conditions  are 
external  cesophagotomy,  internal  oesophagotomy,  combined  oesophagot- 
omy,  oesophagostomy,  oesophagectomy,  and  retrograde  dilatation  after 
gastrotomy. 

External  oesophagotomy  has  been  fully  described  under  the  head  of 
Foreign  Bodies  and  their  Removal.  Internal  cesopjhagotomy  is  per- 
formed on  the  principle  of  internal  urethrotomy.  The  operation,  first 
introduced  in  1861  by  Maisonneuve  ^  with  2  recoveries  in  3  cases,  has 
been  studied  and  performed  by  various  surgeons — Lannelongue,  Trelat, 
and  Tillaux  in  France  ;  Scliilz  and  Czerny  in  Germany  ;  and  Mackenzie 
in  England.  The  principle  of  the  oesophagotome  is  that  of  a  guarded 
cutting  blade,  either  single  or  double,  by  which  the  tissues  of  the  stric- 
ture are  divided.  The  chief  objection  to  the  use  of  this  instrument  lies 
in  the  intimate  relation  between  the  oesophagus  and  organs  so  essential  to 
life  that  a  slight  wound  to  them  would  be  fatal.  The  aorta,  or  even  the 
heart  itself,  may  be  involved.  Even  if  the  cut  can  be  made  successfully 
in  cicatricial  strictures,  to  which  this  method  is  especially  adapted,  per- 
manent relief  will  be  secured  only  by  the  repeated  use  of  sounds,  for 
recurrence  of  the  stenosis  is  practically  sure  to  follow.  This  treatment 
may  be  used  with  comparatively  little  danger  in  cicatricial  annular  stric- 
tures above  the  aortic  arch.  Below  this  point  the  contiguous  structures 
are  so  important  that  the  operation  should  never  be  considered.  Konig^ 
condemns  the  method  as  dangerous.  The  operation  has  been  performed 
about  twenty-five  times.  Ashhurst^  gives  20  cases,  with  5  deaths. 
Coecherelli  *  advises  the  operation  in  certain  cases,  and  has  performed 
it  with  success. 

*  Clinique  chirurgicale,  t.  ii.  p.  409,  1864.  ^Deutsche  Chirurgie,  loc.  cit. 

^Loc.  cit.  ^Berlin,  klin.  Woch.,  April  23,  1894. 
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In  combined  oesophagotomy  the  oesophagus  is  opened  by  external 
incision,  through  which  the  stricture  is  divided.  Gussenbauer^  per- 
formed the  first  operation  in  1883  and  gave  the  operation  its  name. 
Various  instruments  have  been  used  for  the  purpose — herniotomes, 
tenotomes,  etc. — with  or  without  grooved  directors.  The  operation  is 
indicated  only  in  strictures  high  enough  to  be  reached  by  the  external 
incision.  It  can  be  applied,  therefore,  to  any  stricture  above  the  arch 
of  the  aorta.  This  method  has  the  advantage  over  the  internal  opera- 
tion that  the  instruments  can  be  intelligently  directed  and  important 
structures  avoided.  The  combined  operation  has  the  great  advantage  of 
enabling  the  operator  to  ascertain  the  exact  situation,  shape,  and  size  of 
the  constriction.  If  radical  extirpation  of  the  stricture  by  oesopha- 
gectomy  is  possible,  that  operation  may  be  performed  at  once. 

In  oesophag ostomy  the  oesophagus  is  exposed  as  in  external  oesopha- 
gotomy. The  walls  of  the  tube  may  be  sutured  directly  to  the  wound 
after  simple  incision.  If  lax  enough,  the  oesophagus  may  be  divided 
transversely  and  the  distal  end  stitched  to  the  skin  after  complete  closure 
of  the  proximal.  The  operation  has  been  done  by  Czerny,  Nicoledoni, 
Mixter,  and  others.  Ashhurst  tabulated  36  cases  with  27  deaths.^ 
After  the  completion  of  the  operation  the  patient  is  fed  by  means 
of  a  tube  in  the  oesophageal  wound,  a  permanent  tube  having  been  in- 
troduced. When  the  fistula  has  become  fully  established  the  tube  can 
be  introduced  from  time  to  time  for  purposes  of  nourishment. 

(Esophagectomy  has  been  performed  for  both  malignant  and  benign 
strictures.  Billroth^  in  1870  first  demonstrated  upon  dogs  the  possi- 
bility of  the  operation.  Czerny  *  performed  it  successfully  for  cancer  in 
an  old  woman.  The  growth  recurred  in  a  year.  Von  Bergmann  in  1883 
had  a  fatal  case.  Novarro  ^  removed  24  inches  of  the  oesophagus  success- 
fully and  closed  the  fistula  by  a  subsequent  operation.  Ashhurst  refers  to 
12  cases  with  8  deaths.  A  successful  operation  for  simple  congenital  stric- 
ture was  reported  by  Kendall  Franks.^  After  excising  the  stricture  he 
sutured  the  oesophagus  over  a  catheter  and  closed  the  wound  in  the  neck. 
He  maintains  that  this  is  the  only  case  of  oesophagectomy  for  simple 
stricture.  Franks  and  Butlin  each  collected  6  cases  of  oesophagectomy 
for  cancer.  Konig,  NasilofF,  and  Coccherelli  advise  this  operation  in 
all  cases  of  malignant  annular  stricture  within  reach  if  no  metastasis  has 
taken  place.  The  operation  should  be  attempted  in  those  cases  only  in 
which  the  disease  is  within  reach  by  the  external  incision.  It  having 
been  demonstrated  by  careful  dissection  and  examination  that  the  tumor, 
from  its  situation,  from  its  size,  and  from  the  absence  of  surrounding  infil- 
tration, is  suitable  for  extirpation,  the  oesophagus  is  divided  transversely 
above  and  below  the  disease.  If  the  walls  are  relaxed  enough  to  permit 
easy  approximation,  restoration  of  the  lumen  is  accomplished  by  uniting 
the  inverted  edges  after  the  manner  of  intestinal  suture.  This  may  be 
done  upon  a  catheter,  as  in  Franks'  case,  or  without  mechanical  aids. 
Provision  against  extravasation  may  be  made  either  by  leaving  the  exter- 
nal wound  entirely  open,  or  by  suturing  the  cervical  cut,  a  small  strand 

^  Zeitschrifl  f.  Heilkwnde,  March  20,  1883,  and  Dent.  med.  WocL,  Oct.  24,  1883. 
^  Solis-Cohen,  loc.  cit.  ^  Langebeck's  Archives,  vol.  xiii.  p.  65. 

*  Centralhlatt  fur  Cftir.,  1877,  p.  433.  ^  jj/g^;,  jVews,  1884,  p.  98. 

6  Brit.  Med.  Journ.,  Nov.  3,  1894. 
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of  gauze  being  left  at  the  lower  angle  for  drainage.  The  patient  should 
he  fed  for  two  or  three  days  through  a  stomach-tube  or  by  rectal  enemata. 
If  too  much  of  the  oesophagus  has  been  excised  to  permit  easy  approxi- 
mation, the  operation  must  be  completed  as  in  oesophagostomy. 

Retrograde  dilatation  of  the  oesophagus  is  applicable  especially  to 
cicatricial  contractions  which  cannot  be  successfully  treated  through  the 
mouth.  It  consists  in  dilatation  or  divulsion  from  below  after  gas- 
trotomy.  The  operation  is  said  to  have  been  suggested  first  by  Schede. 
The  oesophagus  is  explored  through  the  stomach  by  means  of  bougies, 
divulsors,  cutting  instruments,  or  by  the  finger.  The  operation,  some- 
times called  Loreta's,  was  first  performed  by  this  surgeon  in  1883,  and 
in  the  same  year  by  Von  Bergmann.  From  Loreta's  first  case  (in  1883) 
to  1894  there  have  been  21  cases  of  retrograde  dilatation,  including 
Abbe's  ^  first  case  by  his  string  method.  Franks  ^  collected  21  cases, 
including  1  of  his  own.  Of  these  cases  19  recovered.  In  2  cases 
permanent  gastric  fistula  has  followed  this  procedure ;  in  2  no  result  is 
given.  In  retrograde  operations  upon  the  oesophagus  the  anterior  sur- 
face of  the  stomach  is  first  delivered  through  a  small  incision  in  the 
linea  alba  between  the  ensiform  cartilage  and  the  umbilicus.  A  trans- 
verse incision  large  enough  to  admit  the  instrument  or  the  finger  is  then 
made  near  the  lesser  curvature  of  the  stomach  two  or  three  inches  above 
the  pylorus.  By  traction  upon  the  stomach,  with  the  thumb  and  fingers 
of  the  left  hand  applied  just  below  the  incision,  the  lesser  curvature  is 
made  into  a  sulcus,  along  which  the  instrument  is  easily  guided  directly 

Fig.  166. 


Author's  method  of  passing  an  instrument  into  the  oesophagus  (from  a  photograph). 

into  the  oesophagus  (Fig.  166).  The  usual  instruments  may  be  used  for 
dilatation  after  the  stomach  has  been  opened — bougies,  probangs,  dila- 
tors, and  cesophagotomes.  The  stricture  may  be  so  shaped  that  dilatation 
can  be  accomplished  from  below  when  it  cannot  from  above.  If  repeated 
dilatations  are  necessary  by  this  route,  a  permanent  gastric  fistula  must 
be  made ;  but  in  this  event  the  technique  of  introducing  the  instrument 
already  described  will  be  impossible,  for  the  lesser  curvature  cannot  be 
put  upon  the  stretch.  The  difficulties  of  introducing  instruments  into 
the  oesophagus  unaided  by  the  device  suggested  above  may  be  very  great 
or  even  insurmountable ;  for  the  cardiac  opening  can  then  be  found  only 


Med.  Record,  Feb.  15,  1893. 


'  Annals  of  Surgery,  1894. 
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by  groping  about  until  it  is  stumbled  upon  accidentally.  If  the  stricture 
admits  only  a  very  small  instrument,  a  bougie  passed  up  into  the  mouth 
may  be  followed  by  larger  instruments.  In  Abbe's^  valuable  method 
of  retrograde  dilatation  a  piece  of  heavy  braided  silk  is  drawn  up 
through  the  stricture  by  means  of  a  small  bougie  guided  into  the  oesoph- 
agus by  the  finger.  The  stricture  is  next  put  upon  the  stretch  by  the 
conical  end  of  a  larger  bougie.  By  a  sawing  motion  of  the  string  the 
firm  tissues  of  the  stricture  are  cut  until  the  bougie  passes  entirely 
through.  Larger  and  larger  bougies  are  used  until  the  obstruction  is 
entirely  overcome.  The  yielding  tissues  contiguous  to  the  stricture  can- 
not be  injured  by  the  sawing  motion  of  the  string.  After  full  dilatation 
a  rubber  tube  corresponding  in  size  to  the  largest  bougie  is  drawn  up 
past  the  point  of  stricture,  the  lower  end  projecting  from  the  stomach- 
wound.  This  tube  is  left  in  two  or  three  days.  Dilatation  is  accom- 
plished through  the  mouth  after  the  fourth  day.  Murray  and  Lange  ^ 
have  treated  cases  successfully  in  this  manner. 

The  first  digital  exploration  of  the  oesophagus  for  the  removal  of  an 
impacted  foreign  body  was  performed  in  1886  by  the  writer.^  The  stom- 
ach, exposed  by  an  incision  parallel  to  the  costal  margin  on  the  left  side, 
was  opened  by  a  longitudinal  cut  halfway  between  the  two  curvatures 
and  long  enough  to  admit  the  hand.  The  tooth-plate,  which  for  eleven 
months  had  been  impacted  near  the  cardia,  was  easily  felt  and  removed. 
Convalescence  was  retarded  by  a  septic  pleurisy.  The  man  remains  well 
to  this  clay.  This  operation  has  been  successfully  repeated  by  Bull  of 
New  York  and  Phinney  of  Baltimore.  Wallace  *  reports  a  fourth  case 
in  which  a  tooth-plate  was  successfully  removed  from  the  lower  end  of 
the  oesophagus,  extraction  by  external  oesophagotomy  having  failed.  A 
fifth  case,  unsuccessful,  is  reported  by  Morton  of  Bristol,  England.^ 

Digital  exploration  of  the  oesophagus  requires  a  cut  in  both  the 
abdominal  and  the  gastric  wall  long  enough  to  admit  the  hand.  The 
incision  through  the  stomach-wall  and  the  subsequent  manipulations  can 
be  made,  as  a  rule,  outside  the  peritoneal  cavity  by  drawing  the  stomach 
out  of  the  abdominal  wound. 

Retrograde  digital  dilatation  of  oesophageal  strictures,  necessarily 
limited  to  a  single  attempt,  seems  hardly  justifiable  in  view  of  the  dangers 
of  the  procedure — in  cancerous  strictures  because  dilatation  is  at  best 
unsatisfactory,  and  in  cicatricial  because,  even  if  it  is  complete,  its  eifects 
are  but  transitory.  As  a  preliminary  step  to  other  operations  upon  the 
oesophagus  digital  exploration  may  be  indispensable. 

Surgery  op  the  Stomach. 

Congenital  malformations  of  the  stomach  are  very  rare,  but 
cases  occasionally  occur  in  which  surgical  interference  is  necessary. 
Congenital  displacement  of  the  stomach  is  found  in  cases  of  lateral  trans- 
position of  the  viscera  (situs  transversus),  in  fissure  of  the  abdomen  and 
thorax,  and  in  congenital  deficiencies  of  the  diaphragm.  In  infants  not 
otherwise  malformed  the  stomach  may  be  found  to  be  abnormally  small. 

^  Loc.  cit.  2  jlnnals  of  Surgery,  Dec,  1894. 

^  Boston  Medical  and  Surgiml  Journal,  Dec.  16,  1886. 

*  The  Lancet,  p.  734,  March  24,  1894.         ^  Annals  of  Surgery,  April,  1896,  p.  415. 
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Complete  atresia  of  the  pylorus  is  extremely  rare ;  pyloric  stenosis,  with 
or  without  hypertrophy  of  the  entire  stomach-wall,  is  more  common. 
Thomson  ^  reports  the  death  on  the  twenty-sixth  day  after  birth  of  an 
infant  from  uncontrollable  vomiting,  the  cause  of  which  was  stenosis  of 
the  pylorus  with  enormous  hypertrophy  of  the  muscular  coats.  Pitt^ 
has  reported  a  similar  case.  The  so-called  hour-glass  constriction  of  the 
stomach  in  a  certain  small  proportion  of  cases  is  probably  of  congenital 
origin    (Fig.    167).      Hudson^ 

collected  20  such  cases,  in  9  of  Fia.  167. 

which  no  adhesion  or  sign  of  ,  "  ^  "^ 

ulcer  could  be  found,  and  in  -  ^v 

which   he   contended   that  the  '  % 

cause  was  an  anomaly  of  devel-  i 

opment. 

Contusion  and  Rupture  , 

OF  THE  Stomach. — (For  per- 
forating and  penetrating  gun-  .  in 
shot  wounds  and  stabs  of  the  ^^ 
stomach  see  section  on  Pene- 
trating Wounds  of  the  Abdo- 
men.) 

Ruptures  of  the  stomach, 
rare  from  any  cause,  are  most 
frequently  due  to  blows  upon 
the  epigastrium  when  the  stom- 
ach is  full.  Rupture  of  the 
stomach  may  be  caused  also  by 
violent  contraction  of  its  walls 
in  vomiting,  especially  if  from 
any  constitutional  or  local  dis- 
ease a  limited  softening  exists. 
The  stomach  is  much  less  fre- 
quently ruptured  than  the  in- 
testines, not  only  because  the 
former  is  protected  by  the  mar- 
gin of  the  ribs,  but  because  its 
walls  are  thicker.  Usually  in 
cases  of  rupture  other  viscera 
are  severely  injured,  and  the 
accident  is  generally  fatal.  When  complete  rupture  occurs  extravasa- 
tion of  gastric  contents  may  take  place  and  cause  general  peritonitis. 
The  latter  does  not  invariably  result  unless  the  amount  of  material 
extravasated  is  excessive,  for  when  the  stomach  is  empty  or  the  escape 
slow  adhesions  usually  form  quickly  enough  to  limit  the  infection. 
Localized  peritonitis  following  contusions  or  lacerations,  without  com- 
plete rupture  of  the  stomach-wall,  may  result  in  painful  adhesions  to 
neighboring  parts.  Sometimes  the  damage  to  the  gastric  wall  may  be 
sufficient  to  cause  necrosis  and  ulceration.  As  a  remote  result  of  these 
injuries  gastric  fistula  may  ensue. 


Hour-glass    contraction    of  stomach   (Warren  Mu- 
seum, Harvard  Medical  School). 


^  Brit. Med.  Joiirn.,  Sept.  21,  1895. 
^Ibid.,  1887,  vol.  xxxviii.  p.  133. 


Trails.  London  Path.  Soc,  1892,  p.  63. 
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The  seat  of  the  rupture  is  generally  near  the  pylorus  or  in  the  greater 
curvature  of  the  stomach,  though  it  may  occur  in  any  portion.  In  a 
case  reported  by  IMorris^  there  was  a  tear  one  and  a  quarter  inches 
long  in  the  middle  of  the  greater  curvature.  In  a  case  reported  by  Gan- 
nett ^  an  extensive  vertical  tear  divided  the  stomach  almost  completely. 
O'Farrell  ^  reports  a  case  in  which  violent  vomiting  during  some  febrile 
aifection  caused  a  rupture  of  the  posterior  wall  three  inches  in  length. 
Elliot  recently  (July,  1895)  found  a  linear  tear  in  the  anterior  stomach- 
wall,  with  rupture  of  the  duodenum,  caused  by  the  kick  of  a  horse. 
Both  wounds  were  sutured,  and,  though  death  resulted,  no  evidence  of 
peritonitis  was  found  at  autopsy. 

The  symptoms  of  rupture  of  the  stomach  are  those  of  a  local  or  of  a 
general  peritonitis.  If  the  rupture  occurs  when  the  stomach  is  full,  the 
signs  of  a  general  peritonitis  will  rapidly  ensue.  It  does  not  follow,  how- 
ever, that  the  extravasation  will  be  extensive  or  the  peritonitis  general 
even  when  the  perforation  involves  a  full  stomach,  for  both  depend  some- 
what upon  the  location  of  the  tear.  When  it  is  in  the  anterior  wall,  the 
gastric  contents  may  escape  directly  into  the  general  peritoneal  cavity, 
nothing  except  gravitation  hindering  this  when  the  patient  is  recumbent. 
An  extravasation  from  a  rupture  in  the  posterior  wall  will  infect  only 
the  lesser  omental  cavity.  In  the  former  case  the  peritonitis  will  be  gen- 
eral ;  in  the  latter,  localized,  with  abscess-formation.  In  either  case  the 
extravasation  may  be  spontaneously  controlled  by  eversion  of  the  gastric 
mucous  membrane. 

Diagnosis. — Contusion  or  laceration  of  the  stomach-wall  is  attended 
by  pain,  vomiting,  and  shock.  The  pain  is  sharp  and  severe  or  dull  and 
heavy.  Vomiting  is  usually  present,  with  or  without  blood.  Hsemat- 
emesis  following  a  blow  on  the  epigastrium  is  strongly  indicative  of  injury 
to  the  stomach.  The  shock  may  be  mild  or  severe ;  in  some  cases  it  is 
out  of  all  proportion  to  the  force  of  the  blow.  When  extravasation  has 
taken  place  the  symptoms  of  rujDture  are  associated  with  those  of  a  local 
or  of  a  general  peritonitis. 

The  treatment  of  this  extremely  dangerous  accident  is  obvious.  The 
abdomen  should  be  opened  immediately  and  explored  thoroughly.  A 
tear  in  the  stomach  should  be  sutured  by  the  interrupted  or  the  continu- 
ous Lembert  stitch  or  by  any  of  the  accepted  methods  of  intestinal 
suture.  In  some  instances  the  laceration  is  such  that  suturing  is  im- 
practicable. The  wound  should  then  be  packed  with  gauze  in  such  a 
manner  as  to  protect  the  peritoneal  cavity  from  further  infection.  In  lim- 
ited extravasations  general  peritoneal  irrigation  is  not  necessary ;  indeed, 
it  may  do  harm,  for  the  solutions  that  are  safe  to  use  in  the  abdominal 
cavity  are  not  germicidal,  and  may  transfer  colonies  of  micro-organisms 
to  remote  regions.  In  general  infections  there  is  no  objection  to  exten- 
sive irrigation  ;  in  fact,  this  gives  the  patient  the  best  chance  of  recovery. 
Gauze  drainage  should  be  used  for  a  few  days  in  all  septic  cases ;  in 
aseptic  ones  the  abdominal  wound  may  be  closed.  In  contusions  with- 
out severe  symptoms  great  care  must  be  taken  in  the  palliative  treatment, 
for  the  lesion  may  be  such  that  necrosis  and  extravasation  will  be  de- 
layed several  days.     The  chief  points  in  the  treatment  of  such  cases 

^  Ashhurst's  Encyclopedia,  vol.  v.  p.  69. 

^  Warren  Museum  of  the  Harvard  Medical  School.  ^  Lancet,  May  19,  1894. 
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are — rest  in  bed,  sedatives,  local  application  of  heat,  cold,  or  counter- 
irritants,  with  rectal  feeding. 

The  prognosis,  depending  upon  the  extent  of  the  infection  rather 
than  upon  the  size  and  situation  of  the  tear,  can  be  given  only  after 
thorough  exploration  and  repair.  It  varies  with  the  promptness  of  inter- 
ference, the  complication  of  other  viscera,  and  the  amount  of  peritonitis. 

Perforations  of  the  stomach  occurring  in  the  course  of  disease  may 
cause  symptoms  which  demand  immediate  interference.  The  surgery  of 
the  stomach  deals  largely  with  such  accidents.  Perforation  may  occur 
in  ulcer  and  in  cancer  of  the  stomach,  and  in  dilatation  with  softening. 
It  may  be  the  result  either  of  the  extension  of  disease  from  neighboring 
organs  or  of  the  action  of  corrosive  poisons.  In  the  treatment  of  all 
forms  of  perforation  of  the  stomach  the  material  extravasated  must  be 
removed  and  further  escape  checked.  (For  the  details  of  operative  treat- 
ment see  Treatment  of  Ulcer,  Cancer,  etc.) 

Ulcer  of  the  Stomach. — From  the  surgical  point  of  view  the 
round  ulcer  is  one  of  the  most  important  lesions  of  the  stomach,  not 

Fig.  168. 


Perforating  ulcer  of  the  stomach  (Warren  Museum). 

only  because  perforation  and  hemorrhage  may  take  place  in  the  progress 
of  the  ulcer,  but  because  of  the  serious  digestive  disturbances  which  may 
result  from  cicatrizations,  contractions,  and  other  remote  pathological 
changes.  Ulcer  of  the  stomach  is  caused  directly  by  a  circumscribed 
necrosis,  which  itself  is  probably  dependent  upon  a  diminished  blood- 
supply.  Many  ulcers  correspond  directly  to  the  distribution  of  a  ter- 
minal artery.  Whatever  the  cause,  digestion  immediately  removes  the 
necrotic  tissue.  Gastric  ulcers  have  the  shape  of  a  cone  with  its  base 
toward  the  interior  of  the  stomach.  The  sharp  edges  of  the  ulcer  give 
it  a  characteristic  "  punched-out "  appearance  (Figs.  168,  169,  170). 

This  disease  occurs  most  frequently  in  women  between  the  ages  of 
twenty  and  forty  ;  it  is  found  less  often  in  men.  The  ulcers  vary  in  size 
from  that  of  a  five-cent  piece  (2.1  cm.)  to  that  of  a  quarter  (2.5  cm.), 
rarely  being  larger.  Ulcers  of  the  stomach  are  usually  single.  Welch 
in  an  analysis  of  793  cases  found  -33.6  per  cent,  on  the  lesser  curvature, 
29.6  per  cent,  on  the  posterior  wall,  12  per  cent,  at  the  pylorus,  and  8 
per  cent,  on  the  anterior  wall. 
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The  predisposing  causes  of  gastric   ulcer  are  alcoholism,  ansemia, 
trauma,   violent  vomiting,  vascular  spasm,  hyperacidity  of  the  gastric 
juice,  circumscribed  stasis  or  infarcts,  amy- 
loid   or   atheromatous  degeneration.      The  Fig.  170. 
connection  between  these  conditions  and  the 
ulceration  is  not  always  easy  to  understand. 
Ulcer  of  the  stomach,  as  well  as  ulcer  of 
the  duodenum,  has  been  observed  in  con- 
nection with  extensive  burns  of  the  skin, 
especially  in    children.     In    some  patients 
embolism  may  account  rationally  for  the 

Fig.  169. 


Two  ulcers  in  the  small  curvature  of  the  stomach,  base 
formed  by  muscular  coat  (Warren  Museum). 


;/< 


An  ulcer  of  the  stomach,  showing  at 
its  base  the  open  orifice  of  a  vessel : 
death  from  hemorrhage  (Warren 
Museum). 


formation  of  ulcers.  Their  appearance  in  others,  especially  in  patients 
who  are  well  nourished  and  vigorous,  is  hard  to  explain.  Leith/  after 
reporting  50  autopsies  for  ulcer  of  the  stomach,  came  to  the  conclusion 
that  a  lessened  blood-supply  to  circumscribed  areas  is  the  most  frequent 
cause.  With  reference  to  trauma,  it  is  easy  to  see  how  blows  violent 
enough  to  produce  laceration  and  rupture  may  result  in  necrosis.  Vanni  ^ 
collected  15  such  cases;  Duplay,^  3. 

Studies  as  to  the  bacteriological  origin  of  ulcers  throw  little  light 
upon  the  etiology.  Letulle  *  produced  ulcers  of  the  stomach  in  guinea- 
pigs  by  the  injection  of  streptococci  found  in  ulcers  of  the  human 
stomach.  Ewald  and  Gillespie  found  twenty-four  kinds  of  bacteria  in 
the  stomach,  the  most  important  being  the  bacillus  coli  communis.  The 
influence  of  these  micro-organisms  as  a  cause  of  gastric  ulcer  is  not  un- 
derstood. It  has  been  suggested  by  Le  Sage  and  Mascaigne^  that  the 
hyperacidity  of  the  stomach  may  make  a  favorable  medium  for  their 
growth. 

Ulcer  of  the  stomach  in  the  course  of  development  may  cause  com- 
plete perforation  of  the  gastric  wall.  In  the  necrotic  process  the  erosion 
of  an  artery  may  result   in   hemorrhage.     Cure  by  cicatrization  may 


^  Edinburgh  Hospital  Reports,  1 894,  vol.  ii. 

2  Archiv.  gen.  de  Med.,  Sept.,  1881. 

^  Archiv.  de  Med.  experimentale,  vol.  iv.  p.  350. 


Lo  Sperimentale,  July,  1889. 
Compt.  Rendus,  vol.  cvi.  No.  25. 
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result  in  contractions.  From  the  surgical  point  of  view  perforation  of 
the  stomach  is  one  of  the  most  important  complications  of  ulcer,  for  it 
may  lead  to  direct  and  fatal  extravasation.  Adhesions  to  neighboring 
organs,  caused  by  a  local  peritonitis  over  the  seat  of  the  perforation,  may 
prevent  extravasation  or  may  limit  it  to  an  abscess.  Perforations  occur- 
ring in  this  way  may  not  give  rise  to  serious  symptoms.  On  the  other 
hand,  the  perforation  may  be  too  rapid  for  the  formation  of  limiting  ad- 
hesions, and  extravasations  unimpeded  involve  immediately  the  perito- 
neal cavity.  Perforations  cured  spontaneously  may  result  in  adhesions 
to  almost  any  viscus.  The  pancreas  is  most  frequently  affected  by  adhe- 
sions, although  it  is  rare  to  have  pancreatic  abscess  from  this  cause. 
Cases  of  the  latter  have  been  reported,  however,  by  Murchison^  and 
Leith.^  In  rare  instances  adhesions  between  the  stomach  and  the  ab- 
dominal wall  may  result  in  cutaneous  fistulse  :  12  such  cases  were  col- 
lected by  Murchison.^  Perforations  guided  by  adhesions  to  the  colon, 
the  duodenum,  or  the  gall-bladder  not  infrequently  cause  permanent 
fistulse  between  the  stomach  and  these  viscera.  Ten  cases  of  gastro- 
colic fistula  were  collected  by  Murchison,*  Gastric  ulcer  in  a  similar 
manner  perforating  the  diaphragm  may  cause  empyema  or  pleurisy. 
Leith  ^  refers  to  4  recorded  cases  of  perforation  into  the  ventricle  of  the 
heart  and  5  of  perforation  into  the  pericardium.  Adhesions  to  the 
spleen  are  rare.  Dickinson  ®  from  an  analysis  of  55  cases  of  perforating 
gastric  ulcer  from  the  St.  George's  Hospital  records  found  that  in  half 
the  cases  circumscribed  abscess  resulted ;  in  the  remaining  half,  general 
peritonitis  and  death. 

According  to  Weir,^  gastric  ulcer  is  probably  a  more  frequent  cause 
of  subdiaphragmatic  abscess  than  is  commonly  supposed.  Dickinson® 
reports  2  cases  of  this  kind,  and  Debove^  a  collection  of  13.  Other 
instances  are  recorded  by  Bennett,'"  who  operated  successfully  upon  a 
case,  and  by  Kriege.^^  Debove  dwells  upon  the  difficulty  of  distinguish- 
ing at  times  between  subdiaphragmatic  abscess  and  pyopneumothorax. 
Mason  of  Boston  in  a  paper  read  before  the  Association  of  American 
Physicians,  1893,  published  also  in  Boston  Medical  Surgical  Journal, 
August,  1893,  exhaustively  reviewed  the  whole  subject  of  subphrenic 
abscess,  and  reported  four  cases  of  his  own  caused  by  gastric  ulcer. 
In  pneumothorax,  particularly  of  the  left  side,  gastric  ulcer  should  be 
borne  in  mind  as  a  possible  cause.  Abscesses  in  the  pelvis  or  in  regions 
of  the  abdomen  not  in  close  relation  with  the  stomach  result  occasionally 
from  the  perforation  of  gastric  ulcers.  Lander  ^^  refers  to  a  case  of  pelvic 
abscess  from  this  cause ;  Leith,^^  to  a  case  of  abscess  low  down  in  the  left 
side.  A  tumor,  supposed  to  be  splenic,  recently  operated  upon  by 
Conant  of  Boston  proved  to  be  an  abscess  due  to  perforation  of  the 
stomach.  Perforation  into  the  abdominal  cavity  takes  place  in  about 
13  per  cent,  of  all  cases.^"^     A  less  frequent  accident  in  the  course  of  gas- 

^  Trans.  Pathol.  Soe.  London,  vol.  xvii.  p.  145. 

^  Edinburgh  Hospital  Reports,  vol.  ii.,  1894. 

^  Med.-Chir.  Trans.,  1858,  vol.  xli.  p.  17.  *  Edinburgh  Med.  Journ.,  1857,  vol.  iii. 

^  Loc.  cit.  **  Brit.  Med.  Journ.,  March  17,  1894. 

^  International  Medical  Magazine,  Feb.,  1892.  ^  Lancet,  1891,  vol.  i.  p.  541. 

»  Gazette  des  Hopitaux,  1890,  p.  1150.  '»  Lancet,  July  7,  1894. 

"  Schmidt's  Jahrbuch,  1894,  No.  9.  '^  Med.  Chronicle,  1886,  vol.  iv.  p.  306. 

^^  Loc.  cit.  ^*  Michaux,  Revue  de  Chir.,  Nov.,  1894. 
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trie  ulcer  is  hemorrhage.  This  may  result  from  the  erosiou  of  an  artery 
of  considerable  size,  and  sometimes  may  cause  rapid  and  alarming  ex- 
sanguination.  At  other  times  the  hemorrhage,  though  not  excessive,  per- 
sists until  the  patient  is  markedly  anaemic.  Cicatrizations  and  contrac- 
tions may  cause  pyloric  stenosis,  with  its  remote  changes  in  the  shape 
and  functions  of  the  stomach.  Occasionally  such  contractions  result  in 
deformities  of  the  walls  of  the  stomach  itself,  with  or  without  functional 
disturbances  (hour-glass  contractions,  etc.). 

Symptoms  of  Gastric  Ulcer. — The  characteristic  symptoms  of 
gastric  ulcer  depend  upon  the  more  serious  aspects  of  this  disease.  In 
many  cases  the  lesion  is  not  suspected  until  the  symptoms  of  hemorrhage 
or  of  perforation  appear.  In  others  the  signs  are  so  insignificant  that  a 
positive  diagnosis  is  never  made.  Simple  ulcer  of  the  stomach,  without 
hemorrhage  and  without  perforation,  may  give  rise  merely  to  the  symptoms 
of  gastric  irritation.  Pain  and  distress  after  eating  are  usually  present,  with 
vomiting  and  gastric  tenderness.  The  pain,  usually  referred  to  the  back,  is 
boring  in  character  and  is  relieved  by  pressure  or  by  food.  In  most 
instances,  sooner  or  later,  hemorrhage  takes  place.  It  may  be  slight  or  ex- 
cessive, continuous  or  intermittent.  The  amount  is  seldom  so  great  as  to 
cause  alarming  symptoms,  though  rapidly  fatal  hemorrhage  may  follow 
the  erosion  of  large  arteries  like  the  gastric  or  pancreatic.  Repeated 
hemorrhages  lead  to  a  characteristic  anaemia.  In  these  cases  the  symp- 
toms are  often  vague  until  hemorrhage  takes  place.  Being  changed  by 
digestion,  the  blood  varies  in  appearance  with  the  length  of  time  that  it 
has  remained  in  the  stomach.  It  is  usually  bright  in  color.  Passed  by 
rectum,  it  may  cause  tarry  stools. 

The  symptoms  of  perforation  vary  with  the  direction  and  with  the 
extent  of  the  extravasation.  If  adhesions  exist  between  the  stomach 
and  other  organs,  the  resulting  fistula  may  give  rise  to  no  symptoms 
whatsoever.  Extravasations  controlled  by  adhesions  are  attended  by 
the  symptoms  of  localized  abscess  ;  general  peritoneal  infections,  by  the 
symptoms  of  general  peritonitis.  The  rarer  complications  of  perforation 
— e.  g.  subdiaphragmatic  abscess,  pyopneumothorax,  remote  abscesses — 
give  rise  to  characteristic  signs.  The  possible  gastric  origin  of  these 
lesions  should  be  borne  in  mind  even  if  a  definite  history  of  gastric  ulcer 
cannot  be  obtained. 

Pyloric  stenosis  from  the  cicatrization  and  contraction  of  ulcers  is 
attended  by  the  symptoms  of  dilated  stomach.  Other  deformities  of  the 
stomach  resulting  from  ulcer  may  give  rise  to  no  symptoms  at  all  or  may 
cause  merely  those  of  functional  gastric  disturbance.  Adhesions  to  con- 
tiguous viscera  not  infrequently  cause  severe  and  obstinate  gastralgias. 
Fistulous  communications  with  other  viscera  rarely  if  ever  show  signs  of 
their  presence. 

Radical  as  well  as  palliative  surgical  measures  in  the  treatment  of 
gastric  lesions  depend  upon  a  positive  diagnosis  of  the  disease ;  hence 
the  importance  of  an  early  differential  diagnosis  between  ulcer  and 
cancer  of  the  stomach.  Hemorrhage  and  perforation,  however,  may 
demand  prompt  exploration,  without  regard  to  the  nature  of  the  primary 
disease  ;  hence  the  importance  of  the  earliest  possible  recognition  of  these 
conditions. 

A  positive  differential  diag-nosis  between  ulcer  and  cancer  is  at  times 
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extremely  difficult,  and  may  be  impossible.  The  chief  points  of  difference 
are  the  following  :  Ulcer  occurs  as  a  rule  in  young  women  ;  cancer,  though 
sometimes  seen  before  the  age  of  thirty,  is  usually  a  lesion  of  later  life. 
The  pain  of  ulcer  comes  on  after  eating,  and  is  relieved  by  food ;  that  of 
cancer  is  usually  constant  and  dull.  In  ulcer  the  pain  shoots  or  bores 
through  to  the  back  ;  in  cancer  in  later  stages  it  is  in  the  shoulder.  In 
ulcer  the  appetite  is  good  at  times  ;  in  cancer  it  is  always  bad.  In  ulcer 
the  digestion  of  meat  is  normal  and  rapid  ;  in  cancer  the  digestion 
of  all  kinds  of  food  is  impaired.  In  ulcer  vomiting  occurs  after 
eating ;  in  cancer,  when  the  stomach  is  empty.  Ulcer  is  marked  by 
anaemia  ;  cancer,  by  cachexia.  In  ulcer  the  pallor  of  ansemia  is  at  times 
extreme,  especially  in  young  women  ;  in  cancer,  cachexia  comes  on  early, 
progresses  rapidly,  and  the  patient  has  a  characteristic  straw  color.  In 
ulcer  the  blood  vomited  is  usually  unchanged ;  in  cancer  it  has  the 
familiar  coffee-grounds  appearance.  In  ulcer  acidity  may  be  increased ; 
in  cancer  hydrochloric  acid  is  diminished  or  absent.  Finally,  the  pres- 
ence of  an  epigastric  tumor  is  strongly  indicative  of  cancer,  though  it 
may  appear  in  ulcer.  To  sum  up  :  if  gastralgia,  hamatemesis,  and 
aneemia  are  present,  without  cachexia  or  tumor,  especially  if  the  patient 
is  young,  ulcer  probably  exists.  If  in  a  patient  beyond  middle  life  there 
are  pain,  cachexia,  vomiting  of  changed  blood,  rapid  emaciation,  and  loss 
of  strength,  cancer  is  presumably  present.  The  presence  of  an  irregular, 
hard  tumor  makes  the  diagnosis  of  cancer  clear,  especially  if  free 
hydrochloric  acid  is  absent  and  if  in  the  vomitus  cancer-cells  are 
found.  In  rare  instances  ulcer  and  cancer  may  coexist,  from  malignant 
degeneration  of  the  former.  (For  comparative  differential  diagnosis 
see   tables   under   Cancer.) 

The  existence  of  a  tumor  in  the  gastric  wall  can  sometimes  be  de- 
monstrated by  the  use  of  the  gastro-diaphanoscope.  This  instrument, 
of  doubtful  value  when  the  abdominal  walls  are  thick,  will  at  times 
reveal  with  great  certainty  the  presence  of  a  tumor  in  the  anterior  wall 
of  the  stomach.  A  tumor  that  can  be  demonstrated  in  this  way,  how- 
ever, can  probably  be  felt  in  the  epigastrium.  Little  information  as  to 
the  condition  of  the  stomach  can  be  obtained  by  exploration  with  sounds ; 
in  their  use,  moreover,  there  is  always  danger  of  perforation.  In  some 
instances  the  gastroscope  may  be  used,  though  it  is  of  doubtful  efficacy. 
The  diagnosis  should  rest,  if  possible,  upon  the  history  and  the  physical 
examination. 

Diagnosis  of  Hemorrhage. — Hsematemesis  dej)endent  upon  gastric 
ulcer  must  not  be  mistaken  for  hemorrhage  from  other  sources.  If  from 
the  lungs,  oesophagus,  pharynx,  mouth,  or  nose,  careful  examination  will 
usually  make  the  source  plain.  The  possibility  of  gastric  hemorrhage 
in  the  course  of  cirrhosis  of  the  liver  must  be  borne  in  mind. 

Bleeding  from  the  stomach  severe  enough  to  demand  interference  is 
extremely  rare.  Vomiting  of  large  quantities  of  bright  blood,  with  the 
general  signs  of  exsanguination,  establishes  the  diagnosis.  Internal 
hemorrhage,  not  demonstrated  by  vomiting,  is  recognized  by  the  usual 
signs — pallor,  rapid  and  feeble  pulse,  restlessness,  and  thirst. 

Diagnosis  of  Perforation. — The  early  diagnosis  of  perforation  into 
the  general  abdominal  cavity  is  the  most  important  consideration  in  con- 
nection with  gastric  ulcers.     Occurring  in  the  course  of  this  disease, 
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sudden  pain  in  the  epigastrium,  followed  by  slioek  and  collapse,  indicates 
general  peritoneal  invasion  from  perforation  of  the  stomach.  Vomiting 
mav  be  an  early  symptom,  though  it  seldom  occurs  until  the  peritonitis 
is  fully  developed,  when  it  is  persistent  and  excessive.  The  usual  signs 
of  general  peritonitis  rapidly  supervene.  Most  observers  mention  an 
area  of  tvmpany  over  the  epigastrium  appearing  very  soon  after  perfora- 
tion. ^Tien  the  extravasation  is  limited  by  adhesions  the  signs  of  gen- 
eral peritoneal  infection  are  absent.  Though  the  pain  is  the  same,  col- 
lapse and  shock  are  less.  The  patient  rapidly  rallies,  and  shows  by  rise 
of  pulse  and  temperature  a  moderate  septic  absorption.  The  signs  of 
local  abscess  are  soon  apparent. 

The  diagnosis  of  gastric  adhesions  cannot  be  made  excejDt  by  explora- 
tion. They  may  be  suspected  when  gastralgia  and  other  functional  dis- 
turbances persist  after  the  healing  of  gastric  ulcers. 

Pyloric  stenosis  can  be  conjectured  from  the  presence  of  a  dilated 
stomach.  Deformities  and  contractions  in  other  parts  of  the  stomach 
may  give  rise  to  functional  disturbances,  but  their  existence  can  only  be 
suspected.  (For  the  consideration  of  pyloric  stenoses,  dilatations  of  the 
stomach,  etc.  as  the  remote  results  of  gastric  ulcer,  see  page  268.) 

Operations  for  gastric  idcer  are  indicated  in  perforations,  in  severe 
hemorrhages,  in  painful  adhesions,  and  in  fibrous  contractions  of  healed 
ulcers.  (For  the  last  see  Pyloric  Stenoses.)  In  exceptional  cases  they 
may  be  performed  for  the  extirpation  of  the  ulcer  itself.  The  first  radi- 
cal operation  upon  gastric  ulcer  was  performed  by  ^Mikulicz  in  1880, 
with  fatal  result.  The  first  successful  case  was  operated  upon  by  Kriege.^ 
Michaux"  found  only  25  cases  in  which  operation  was  performed  for 
perforation.  The  first  10  cases  were  fatal ;  in  the  last  15  there  were  5 
recoveries  and  10  deaths. 

Up  to  the  present  time  44  cases  of  operation  for  acute  perforating 
gastric  ulcer  have  been  found  by  the  author,  43  of  which  were  performed 
after  perforation  had  taken  place  ;  1  for  hemorrhage  before  perforation. 
Out  of  the  44  cases,  only  10  recovered.  Howard's  case  died  of  empyema 
in  the  eighth  week.  Thus,  with  34  deaths  and  10  recoveries,  there  is  a 
mortality  for  the  series  of  77.27  per  cent. 

Successful  operations  have  been  done  by  Kriege,  Morse,  Maclaren, 
Michaux,  Roux,  Xicolson,  Bennett,  Atherton,  Schuchardt,  and  Kuester. 

If  the  cases  for  1894  and  1895  be  considered  independently,  we  find 
21  cases  with  9  recoveries  and  only  12  deaths,  a  mortality  of  only  57.01 
per  cent. — a  much  more  gratifying  percentage. 

All  the  cases  found  are  given  in  the  tabular  view  with  full  bibliog- 
raphy on  p.  259. 

Pariser  ^  gives  a  series  of  43  cases,  but  3  of  his  cases  are  not  au- 
thentic, and  he  does  not  include  those  of  Atherton,  Schuchardt,  or  Weir. 

Kuester  *  operated  successfully  when  perforation  was  imminent.  The 
symptoms  were  those  of  dilated  stomach  with  sharp  hemorrhage.  An 
ulcer  as  large  as  a  half-dollar  (diameter,  3.1  cm.)  was  found  near  the 
pylorus ;  it  was  simply  cauterized,  because  it  could  be  neither  freed  nor 
excised.     Romme  '"  urges  operation  before  perforation  has  taken  place. 

1  Berlin.  Bin.  Woch..  Dec.  5,  1892.  '^  Revue  de  Chir.,  Xov.  10,  1894. 

f  Deut.  med.  Woeh.,  1895,  Xo.  28.  *  Archiv  Min.  Chir.,  1894,  p.  787. 

°  La  Tribune  medicate,  Jan.  12,  1893. 
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Tabulae  View  of  the  Operation  for  Gastric  Ulcer. 


Time  of  ope- 

Operator. 

Reference. 

Sex. 

Age. 

Site  of  perforation. 

ration  after 
perforation. 

Result, 

Remarks. 

1.  Czeruy,  1888. 

Arehiv  f.  klin.  Chir., 

F. 

20 

Middle  of  ante- 

5 days. 

D. 

Perforation    not 

Bd.  37,  S.  850. 

rior  wall.        \ 

found  at  opera- 

2. Czerny. 

Ibid. 

M. 

33 

Ant.  wall,  near  50 hours, 
pylorus. 

D. 

tion. 

3.  Bartlett,  1888. 

Birmingham     Med. 

D. 

Case  cited  by  Gil- 

Rec, 1888,  p.  183. 

ford. 

4.  Kohler, 

Charity  Annul. ,  vol. 

M. 

24 

Lesser     curva- 

D. 

Perforation    not 

1888-89. 

XV.  p.  450. 

ture. 

found    at    the 

5.  Ibid. 

Ibid. 

F. 

47 

"           " 

18  hours. 

D. 

operation. 

6.  Heusner         .Berlin,  klin.  Woch., 

F. 

21 

Ant.  wall,  near 

33  hours. 

D. 

(Kriege),  1888.1     1892,  49. 
7.  Mikulicz,1889.!^rc;iw  /.  klin.  Chir., 

cardiac  end. 

F. 

17 

Mid.  ant.  wall,  36  hours. 

D. 

Second  ulcer  on 

,     39,  p.  756. 

near  pylorus. 

post.  wall. 

8.  Stelzner,  1889.]  Verhandl.         Beut. 

F. 

Young. 

(?) 

18  hours. 

D. 

Gesellsch.      Chir., 

1889,  No.  98. 

[at  operation. 

9.  Stelzner,  1889.  Ibid. 

F. 

Young. 

(?) 

48  hours. 

D. 

Ulcer  not  found 

10.  Sinclair,  1889.  ifed.  Chronic,  May, 

D. 

No  data.       Case 

1889. 

cited  by  Gil- 
ford, 1893. 

11.  Nissan,  1890.    St.    Petersb.    Woch., 

M. 

46 

Ant.  wall,  near 

5  days. 

D. 

Perforation    not 

i     1890,  41. 

sm.  curvature. 

found  at  opera- 

12. Mouissait, 

Cited     by     Mintz 

D. 

tion. 

1890. 

Pariser. 

13.  Oergel,  1891. 

Inaug.           Disser., 

F. 

20 

Ant.  wall,  near 

60  hours. 

D. 

Greifswald,  1891. 

cardiac  end. 

14.  Kriege,  1892. 

Berlin,  klin.  Woch.,'  M. 
1892,  49,  50. 

41 

Ant.  wall,  nearl  16  hours, 
cardia. 

R. 

15.  Korte,  1892. 

Verhandl.  der  Dent.    F. 
Gesellsch.               1 

71 

Post.  wall. 

48  hours. 

D. 

16.  Simon       and' Brit.    Med.   Journ., 

F. 

22 

Mid.  ant.  wall. 

(?) 

D. 

Barling,  1892.  '     Jan.  9, 1892. 

toward  cardia. 

17.  Ibid.                \lbid. 

F. 

20 

Mid.  ant.  wall,  i   4  days. 

D. 

18.  Leucke,    1892  Centralb.    f.    Chir., 

F. 

Young. 

Small      curva-i  36  hours. 

D. 

(Pinner).            1892,  No.  28. 

ture,  ant.  wall, 
near  card.  end. 

19.  Haward,  1893.  Brit.    Med.    Journ., 

F. 

26 

Post.  wall. 

14  hours. 

D. 

Recovered   from 

1893,  vol.  i.  944. 

operation.      D. 

20.  Haslam,  189Z.  Lancet,  1893,  vol.  ii. 

F. 

17 

Near  cardia. 

"Few 

D. 

in  eight  weeks 

327. 

hours." 

from  empyema. 

21.  Gilford,  1893. 

Brit.    Med.    Journ., 
1893.  i.  944. 

F. 

20 

Cardiac      end, 
near  post.  wall. 

10  hours. 

D. 

2''   SterUns.  1B9Z.' Australian        Med. 

D. 

Cited  by  Gilford. 

^               Journ.,  1893,  291. 

23.  Morse,  1894.      Brit.    Med.    Journ., 

F. 

20 

Near  cardia. 

5  hours. 

R. 

1894,  i.  576. 

24.  Maclaren,        Ibid.,  vol.  ii.  863. 

F. 

23 

Ant.  wall,  near 

9  hours. 

D. 

1894 

gr.  curvature. 

25.  Ibid.                  Ibid. 

F. 

14 

Ant.    wall,   an 
inch  fr.  cardia. 

9  hours. 

R. 

26.  Ibid.                 Ibid. 

F. 

20 

Ant.  wall,  2  in.i   4  hours. 

D. 

from  cardia. 

27.  Page,  1894.        Lancet,  1894,  i.  672. 

28.  Ibid.                  Ibid. 

40  hours. 

D. 

Ant.  wall,  near 

18  hours. 

D. 

[1894. 

cardia. 

29.  Michaux,1894 

Revue  de  Chir. .'Nov., 

"           " 

(?) 

R. 
R. 

30.  Roux,  1894. 

Cited  bv  Michaux, 

Ibid. 

31.  Nicolson, 

Brit.    Med.    Journ., 

F. 

32 

Ant.  wall,  near 

3  hours. 

R. 

1894.                !     1894,  ii.  982. 

oesophagus. 

32.  Pepper,    1894,  ibid.,  861. 

Ant.  wall,  near 

36  hours. 

D. 

cited  by  Gould.. 

sm.  curvature. 

36      " 

D. 

33.  Morris,  1894.     Ibid. 

34.  Morrison,1894 /6id.,  864. 

Lower  wall  (?). 

2  hours. 

D. 
D. 

35.  O'Callaghan, 

Ibid.,  865. 

24  hours. 

1894. 
36.  Ibid. 

Ibid. 

24      " 

D. 

37.  W.J.  Maurice, 

Lancet.  June,  1894. 

"r". 

23 

Ant.wall,small 

14  hours. 

D. 

1894.               1 

curvature. 

38.  Bennett,  1894.  iawcc«,  1894,  ii.  21. 

:f. 

41 

Post,  wall,  near 
pylorus. 

8J  hours. 

R. 

39.  Swain,  1894.     \lbid.,  p.  22. 

i 

F. 

26 

Post,  wall,  near 
cardia. 

19  hours. 

D. 

40.  Atherton,1894'jlfed.   Record,  1895, 

F. 

20 

Ant.  wall,  near 

24  hours. 

R. 

Jan.  5. 

pylorus. 

41.  Schuchardt, 

Arehiv  f.  klin.  Chir., 

F. 

21 

Ant.  wall,  6  cm. 

10  days. 

D. 

Purulent      peri- 

1895. 

vol.  50,  617 

from  cardia.  1 

tonitis. 

42.  Ibid. 

Ibid. 

F. 

16 

Ant.  wall,  near 
gr.  curvature. 

2J  days. 

R. 

43.  Kuster,  1894. 

Arehiv    klin.    Chir., 
1894,  787. 

F. 

21 

Post,  wall,  near 
pylorus. 

R. 

Operation  done 
for  hemorrhage 

44.  Weir,  1892. 

Inter.    Med.    Mag., 
Feb.,  1892. 

D. 

before  perfora- 
tion. 
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Surgical  interference  should  be  practised  as  soon  as  possible  after  the 
initial  pain  of  perforation.  The  recent  successful  cases  have  been  ope- 
rated upon  within,  at  most,  twelve  hours  ;  Morse's  within  five  hours ;  Gil- 
ford's within  eight.  Unless  the  shock  is  so  excessive  that  interference 
is  practically  hopeless,  immediate  exploration  is  demanded,  because  of 
the  extreme  rapidity  with  which  a  general  infection  may  be  developed. 
To  await  reaction  is  to  abandon  the  patient  to  a  hopeless  infection.  An 
incision  large  enough  to  admit  the  hand  should  be  made  in  the  median 
line  between  the  ensiform  cartilage  and  the  umbilicus.  Unless  the  stom- 
ach is  small  and  firmly  contracted,  this  cut  permits  full  exposure  and 
unimpeded  manipulation,  especially  in  lesions  near  the  pylorus.  If  more 
room  is  required,  the  abdominal  incision  may  be  enlarged  transversely. 
If  possible,  the  stomach  should  be  drawn  out  of  the  wound  far  enough 
to  permit  thorough  examination.  If  delivery  through  the  wound  is  for 
any  reason  impracticable,  inspection  and  digital  exploration  may  dem- 
onstrate the  situation  and  extent  of  the  lesion.  Free  delivery  may  be 
impossible  if  the  stomach  is  small  or  contracted  or  if  it  is  fixed  by 
adhesions. 

If  exploration  is  performed  for  perforation,  the  seat,  shape,  and  size 
of  the  opening  must  first  be  accurately  determined.  The  prevention  of 
further  escape  of  gastric  contents  requires  attention  before  removal  of 
that  which  has  already  been  extravasated.  If  the  opening  is  small  and 
the  gastric  walls  about  it  are  soft  and  pliable,  closure  may  be  accom- 
plished by  inverting  the  peritoneal  edges  and  sewing  them  together.  If 
extensive  infiltrations  prevent  satisfactory  approximation,  the  entire  ex- 
ternal surface  of  the  stomach  corresponding  to  the  ulcer  may  be  infolded 
and  sutured.  This  method  causes  the  wdiole  ulcerated  surface  to  project 
inw^ardly  and  effectually  prevents  further  extravasation.  The  possibility 
of  infolding  the  seat  of  the  ulcer  depends  upon  the  laxity  of  the  gastric 
wall.  The  peritoneal  surface  over  the  ulcer  should  be  depressed  and 
held,  while  by  means  of  two  or  three  interrupted  sutures  the  lax  gas- 
tric walls  outside  the  limits  of  the  ulcer  are  brought  together  over  the  in- 
wrapped  diseased  surface.  The  infolding  can  now  be  rapidly  completed 
by  stitching  in  both  directions.  The  line  of  suture  must  depend  some- 
what upon  the  situation  of  the  ulcer  and  upon  the  facility  w^ith  which 
the  gastric  walls  may  be  brought  over  the  infolded  portion.  Less  trac- 
tion will  be  necessary  if  the  fold  is  brought  in  the  transverse  direction. 
AVhen  from  the  shape,  size,  or  situation  of  the  disease  infolding  is  im- 
practicable, the  whole  ulcer  may  be  excised  and  the  resulting  wound 
closed.  The  mucous  surfaces  should  first  be  united  by  an  interrupted 
suture  of  silk  or  catgut ;  the  edges  of  the  wound  should  then  be  brought 
together  by  inverting  the  peritoneal  surfaces  and  fastening  them  by 
sutures.  If  excision  of  the  ulcer  w-ill  evidently  produce  a  wound  that 
cannot  be  closed  efficiently,  and  if  infolding  is  also  impracticable,  the 
perforation  should  be  controlled  by  means  of  gauze  so  placed  as  to 
provide  an  easy  channel  of  exit  through  the  external  wound.  If  the 
opening  is  in  the  anterior  wall  of  the  stomach,  the  gauze  may  be 
packed  spirally  between  the  stomach  and  the  abdominal  wall,  with  the 
perforation  at  the  bottom ;  if  in  the  posterior  wall,  drainage-tubes  of 
large  size,  surrounded  by  gauze,  should  be  used. 

When,  after  excision,  the  difficulties  in  the  way  of  successful  closure 
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are  insurmountable,  the  edges  of  the  wound  in  the  stomach  may  be 
stitched  to  the  abdominal  wound  and  a  temporary  gastrostomy  effected. 
Such  a  wound  in  the  posterior  wall  of  the  stomach  can  be  controlled 
only  by  means  of  gauze  barriers.  These  devices  are,  however,  extremely 
unsatisfactory,  and  one  should  therefore  make  sure  that  the  stomach- 
wound  can  be  efficiently  closed  before  excising  the   ulcer. 

As  soon  as  the  perforation  has  been  firmly  closed  by  suture  the  ma- 
terial already  extravasated  may  be  removed  and  the  peritoneal  cavity 
cleansed.  If  the  perforation  can  be  controlled  only  by  gauze  barriers, 
cleansing  of  the  abdominal  cavity  should  be  done  first. 

When  exploration  is  made  for  hemorrhage,  complete  extirpation  of 
the  ulcer  by  excision  and  suture  is  indicated.  If  radical  removal  of 
the  disease  is  impossible,  the  ulcer  may  be  exposed  by  gastrotomy  and 
the  bleeding  points  secured. 

When  for  other  reasons  than  perforation  or  hemorrhage  the  excision 
of  gastric  ulcers  is  indicated,  the  methods  already  described  should,  if 
practicable,  be  followed.  Radical  removal  should  not  be  attempted, 
unless  the  local  conditions  are  favorable  for  efficient  closure  of  the  gas- 
tric wound. 

With  reference  to  cleansing  the  peritoneal  cavity  after  operations 
upon  gastric  ulcers  authorities  differ.  After  operations  most  of  the 
operators  have  used  free  irrigation  and  drainage.  Bennett  ^  in  his  suc- 
cessful case  used  neither.  Michaux  recommends  free  incision,  irrigation, 
and  drainage.  Pearce  Gould  ^  urges  thorough  irrigation  with  normal 
salt  solution.  Page  gives  no  mention  of  drainage  in  his  two  cases, 
though  both  died.  The  best  method  of  drainage  is  the  use  of  gauze  in 
some  form. 

(For  the  after-treatment  see  Operations  upon  the  Stomach  and  for 
the  treatment  of  general  infections  see  Peritonitis.) 

Localized  abscesses  resulting  from  the  perforation  of  gastric  ulcers 
require  incision  and  drainage,  like  abdominal  abscesses  from  other  causes. 
When  the  abscess  is  deeply  seated  operation  for  drainage  at  times  neces- 
sarily opens  the  general  cavity  of  the  abdomen.  In  such  cases  great 
care  must  be  taken  to  avoid  a  general  infection.  When  situated  in  the 
lesser  cavity  of  the  omentum  (subdiaphragmatic),  localized  abscesses 
should  be  reached  by  dividing  tlie  layers  of  omentum  between  the 
stomach  and  the  transverse  colon.  If  the  omentum  is  not  adherent  to 
the  anterior  abdominal  wall,  before  evacuating  the  abscess  gauze  should 
be  arranged  in  the  form  of  a  ring  about  the  area  of  proposed  incision. 
In  many  instances  the  abscess,  by  successive  adhesions,  will  have  ap- 
proached the  surface  before  its  presence  is  demonstrated.  In  such  cases 
simple  incision  and  drainage  can  be  used  without  danger  of  causing  a 
general  peritoneal  infection.  In  other  cases  the  treatment  varies  with 
the  extent  and  situation  of  the  abscess  and  the   organs  involved. 

(For  the  treatment  of  General  Peritonitis  from  the  perforation  of 
gastric  ulcers  see  Peritonitis.) 

Tumors  of  the  Stomach. — The  neoplasms  which  may  occur  in  the 
stomach-wall  are  myofibromata,  adenomata,  sarcomata,  and  carcinomata. 
Of  these  the  only  one  of  especial  surgical  importance  is  carcinoma. 

Sarcoma  of  the  stomach,  though  very  infrequent,  does  occur.     Two 

^  Loc.  cit.  -  Loc.  cit. 
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instances  of  malignant  lymphoma  of  the  stomach  have  been  reported  by 
Torok  of  Vienna/  In  one  Von  Hacker  removed  a  piece  of  the  stomach 
measuring  12  cm.  on  the  lesser  curvature  and  27  cm.  on  the  greater;  in 
the  second  Billroth  resected  a  somewhat  smaller  piece. 

Adenoma,  one  of  the  rarest  tumors  of  the  stomach,  may  simulate 
cancer,  as  in  the  case  of  Chaput's  exhibited  in  1894  before  the  Society 
de  Chirurgie  of  Paris.  The  patient,  a  man  of  sixty-four,  was  sup- 
posed to  have  cancer  of  the  stomach.     The  diagnosis  was  based  upon 


Fig 


Polypoid  growth  of  the  stomach  (Warren  Museum). 


a  tumor  in  the  epigastrium  accompanied  by  emaciation  and  coffee-ground 
vomitus.  At  the  operation  an  adenoma,  covered  with  normal  mucous 
membrane,  was  found  attached  by  a  small  pedicle  to  the  posterior  wall 
of  the  stomach.     The  patient  recovered. 

Cancer  of  the  Stomach. — Carcinoma  exceeds  in  frequency  and  import- 
ance all  other  neoplasms  of  the  stomach.  Between  0.5  and  2.5  per  cent, 
of  the  mortality  from  all  causes  is  due  to  gastric  cancer.  Moreover,  in 
between  35  and  40  per  cent,  of  all  cases  of  cancer  the  disease  originates 
in  the  stomach.  AYelch's  analysis  of  2075  cases  and  Brinton's  of  600 
show  that  three-fourths  of  the  deaths  from  this  disease  occur  between  the 
ages  of  forty  and  seventy.  Cancer  is  very  unusual  before  the  thirtieth 
year  of  life,  and  it  is  never  congenital.  Both  sexes  are  affected  with 
equal  frequency.  The  disease  is  usually  primary  and  its  cause  as  a  rule 
uncertain. 

Among  the  causes  which  have  been  assigned  to  cancer  of  the  stomach 
are  internal  and  external  violence,  chronic  irritations,  acute  inflamma- 
tions, and  the  degenerations  of  cicatrices  resulting  from  chronic  ulcers, 
from  corrosive  poisons,  and  from  other  superficial  necroses. 

AVith  reference  to  malignant  degeneration  of  cicatrices  resulting  from 
gastric  ulcer,  the  weight  of  authority  is  in  the  affirmative — Lebert  and 
Dittrich,  Myer,  Heitler,  Hauser,  and  Flatow  (quoted  by  Ewald).^ 

Cancer  of  the  stomach  may  be  scirrhous,  encephaloid,  colloid,  poly- 

^  Centralblatt  fiir  Chir.,  Aug.  13,  1892.  ^  Klinik  der  Verdauungs-Krankheiten,  vol.  ii. 
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poid,  villous,  melanotic,  or,  in  fact,  of  any  known  form  (Fig.  172).  The 
most  common  variety  is  the  scirrhous,  which  is  found  in  75  per  cent,  of 
all  cases  ;  the  colloid  variety  occurs  in  from  2  to  8  per  cent.  only.    Cancer 


Fig.  172. 


Cancer  of  the  cardiac  end  of  stomach  and  oesophagus  (Warren  Museum). 


may  involve  the  larger  portion  of  the  gastric  wall  or  it  may  be  limited 
to  a  comparatively  small  section.  The  colloid  type  is  usually  seen  as  a 
flattened,  "  nutmeg-grater  "-like  growth  extensively  infiltrating  the  stom- 
ach-wall and  but  slightly  raised  above  its  surface.  Villous  forms  are 
not  uncommon.  When  extensively  involved  by  the  disease  the  stomach 
is  usually  small  and  contracted  and  adhesions  to  adjacent  organs  are 
common. 

The  scirrhous  variety  of  cancer  of  the  stomach  is  by  far  the  most 
frequent,  and,  from  the  surgical  point  of  view,  the  most  important,  for  it . 
affects  the  orifices  of  the  stomach  in  from  70  to  75  per  cent,  of  the  cases, 
the  pylorus  in  60,  the  cardiac  orifice  or  the  lesser  curvature  in  10. 
Ulcer,  on  the  contrary,  involves  the  orifices  in  from  16  to  18  per  cent, 
only.  The  fundus  is  affected  least  frequently — 19  times  in  the  1300 
cases  of  Welch.  Scirrhous  cancer  is  usually  sharply  localized,  tending 
to  grow  in  depth  and  in  height.  Cancer  situated  at  either  orifice  of  the 
stomach  may  produce  stricture.  Pyloric  stenosis  from  this  cause  is  not 
uncommon.  Stricture  at  the  cardia  occasionally  results  when  the  disease 
involves  the  lower  extremity  of  the  oesophagus.  Pyloric  stenosis  may 
cause  excessive  dilatation  of  the  stomach  (Fig.  173). 

The  ulcerations  of  cancer  may  vary  in  depth,  in  breadth,  and  in 
number.  At  times  several  small  superficial  ulcers  will  be  found ;  at 
others,  a  simple  deep  crater.     The  edges  of  the  ulcer  are  hard,  irregular, 
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and  sharply  defined ;  its  base  is  friable  and  uneven.  Ulceration  occurs 
most  frequently  in  the  medullary  form,  less  often  in  the  scirrhous,  and 
rarely  in  the  colloid  variety.     Hemorrhage  from  the  ulcerated  surface 


Fig.  173. 


Cancer:  a  large  fungous  growth  at  the  pylorus,  with  dilatation  and  hypertrophy  of  the  walls 

(Warren  Museum). 

is  usually  slow  and  insignificant,  though  in  rare  instances  it  may  be 
rapid  and  extensive.  Perforations  may  take  place  in  any  direction, 
most  frequently  into  the  peritoneal  cavity  or  into  the  intestines.  They 
follow  the  same  course  as  perforations  from  ulcers,  and  give  rise  to  the 
same  group  of  symptoms.  According  to  Brinton,  perforation  occurs  in 
4  per  cent,  of  the  cases.  Extravasations  limited  by  adhesions  may  be 
slow  and  insignificant ;  when  unrestrained  they  may  be  fulminating  and 
fatal.  Guided  by  adhesions,  perforation  may  take  place  through  the 
anterior  abdominal  wall.  An  external  fistula  may  be  formed  in  this 
way.  Mislowitzer  collected  16  cases  of  anterior  perforation.  Another 
case  is  reported  by  Ewald  ^  from  Gerhardt's  clinic.  Localized  peri- 
tonitis and  abscess,  occurring  in  the  course  of  gastric  cancer,  sometimes 
mask  the  primary  disease.  They  may  be  situated  in  close  relation  with 
the  stomach  or  they  may  be  remote. 

Metastases  in  cancer  of  the  stomach  may  take  place  into  any  of  the 
neighboring  organs.  The  liver  is  affected  in  from  25  to  30  per  cent,  of 
all  cases;  the  peritoneum,  in  from  13  to  22.7  per  cent. ;  the  lungs  and 
pleurae,  in  from  0.6  to  6.2  per  cent.  Though  infection  of  the  lymphatics 
may  occur,  it  is  said  not  to  be  as  frequent  or  as  rapid  as  in  cancer  else- 
where.    Brinton  ^  observed  lymphatic  infection  in  23.5  per  cent,  of  his 


'■  Loc.  cit. 


■^  Loc.  cit. 
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cases ;  Welch,  in  35  per  cent.  Implication  of  the  supraclavicular  lymph- 
glands  has  been  regarded  by  Virchow,  Henoch,  Troisier,^  and  others  as 
of  diagnostic  value  in  cancer  of  the  stomach.  Ewald  regards  such  infec- 
tion as  unusual. 

Attempts  at  radical  extirpation  of  gastric  cancer  are  justifiable  only 
in  the  first  stages  of  the  disease  ;  hence  the  importance  of  those  symp- 
toms upon  which  the  earliest  possible  diagnosis  may  be  based.  When 
the  signs  of  the  disease  are  conspicuous  only  palliative  measures  are,  as 
a  rule,  warrantable. 

The  symptoms  of  cancer  of  the  stomach  are  in  the  beginning  ob- 
scure. Digestion  is  first  impaired  ;  the  appetite  is  poor  and  irregular ; 
the  bowels  constipated.  A  sensation  of  fulness  and  pressure  in  the  epi- 
gastrium, with  at  times  a  dull  pain,  is  accompanied  by  occasional  attacks 
of  vomiting.  The  bodily  weight  and  strength  are  somewhat  diminished. 
These  symptoms  in  a  patient  beyond  middle  life  suggest  the  possibility 
of  cancer  of  the  stomach,  especially  if  there  is  an  hereditary  tendency  to 
the  disease  and  if  any  of  the  predisposing  causes  have  existed.  Yet  the 
diagnosis  is  only  suggested  by  these  symptoms,  for  no  tumor  is  percepti- 
ble, the  vomitus  contains  no  blood,  pain  is  insignificant,  free  hydrochloric 
acid  may  not  be  diminished,  and  cachexia  is  absent.  Nevertheless,  this 
is  the  time  for  exploratory  laparotomy  if  radical  extirpation  is  to  be  con- 
sidered at  all,  for  the  disease  at  this  stage  is  probably  limited  in  extent 
and  sharply  defined,  without  ulcerations,  metastases,  or  infiltrations. 
With  the  more  extensive  implication  of  the  gastric  walls  digestion 
becomes  seriously  impaired  and  vomiting  is  excessive  and  persistent. 
Necrosis  and  ulceration  of  the  malignant  surface  lead  to  hemorrhages  by 
which  the  vomitus  is  discolored.  Pain  becomes  constant  and  excessive, 
the  loss  of  strength  and  flesh  alarming,  and  cachexia  conspicuous.  In 
many  cases  these  symptoms  are  hastened  and  increased  by  stenosis  of  the 
pylorus,  with  resulting  gastric  dilatation.  The  presence  of  an  epigastric 
tumor,  usually  perceptible  at  this  time,  is  hardly  necessary  to  establish 
unmistakably  the  diagnosis.  Only  palliative  treatment  is  defensible  at 
this  stage,  for  the  disease  is  undoubtedly  of  wide  extent,  Avith  deep  ulcer- 
ations, local  infiltrations,  and  remote  metastases. 

According  to  the  statistics  of  Brinton  and  Lebert,  pain  is  present 
in  from  75  to  92  per  cent.,  vomiting  in  from  80  to  88,  hsematemesis  in 
42,  and  tumor  in  80.  Tumor  is  seldom  palpable  before  the  third  month. 
In  the  great  majority  of  cases  constipation  exists. 

The  absence  of  free  hydrochloric  acid  in  the  gastric  juice — a  symptom 
first  noted  by  Golding  Bird  of  London  in  1842,  and  since  thoroughly 
investigated  by  others — is  not  an  absolute  diagnostic  test,  for  if  the 
growth  is  small  and  the  mucous  membrane  not  extensively  affected, 
secretion  of  hydrochloric  acid  may  be  ample  till  just  before  death. 
Hydrochloric  acid  is  absent,  too,  in  atrophy  and  in  amyloid  degenera- 
tion of  the  mucous  membrane,  in  poisoning  by  corrosives,  in  certain 
catarrhs  of  the  stomach,  in  acute  infectious  diseases,  in  various  chronic 
diseases,  such  as  Addison's  disease,  pernicious  ansemia,  and  in  many 
cases  of  phthisis.  Though  not  pathognomonic,  the  absence  of  free  hydro- 
chloric acid  points  with  great  probability  to  cancer.^ 

1  Gazette  hebdom,  1886,  No.  42. 

^  Ewald,  loc.  cit ,  and  Oppler,  Deut.  med.  Woeh.,  Jan.  3,  1895. 
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A  more  important  diagnostic  point  is  the  presence  of  specific  cancer- 
tissue  in  the  vomitus  or  in  the  mass  removed  by  the  stomach-tube.  This 
test  is  a  positive  demonstration  only  when  large  nests  of  typical  cells  are 
obtained. 

The  tumor  in  gastric  cancer  can  be  felt  only  when  it  is  situated  at  the 
pylorus  or  in  the  anterior  wall  of  the  stomach.  Its  presence  is  of  great 
diagnostic  importance.  In  some  instances  the  growth  can  be  felt  in  the 
early  stages  of  the  disease ;  in  others,  very  late  or  not  at  all.  When 
situated  at  the  pylorus,  the  mass  is  usually  movable,  irregular,  hard,  and 
tender ;  when  on  the  anterior  surface,  it  is  more  diffused,  smoother,  and 
less  movable.  The  nature  of  a  tumor  can  usually  be  made  out  with 
great  accuracy,  though  certain  comparatively  rare  conditions  may  simu- 
late it,  such  as  cicatrized  ulcer,  peritoneal  adhesions,  hypertrophy  of  the 
muscular  coat,  or  foreign  body.  The  diagnosis  between  these  conditions 
and  the  cancerous  mass  in  its  earliest  stages  may  be  impossible  without 
an  exploration.  A  tumor  of  considerable  size  may  be  masked  by  ascites 
or  by  peritonitis. 

Dilatation  of  the  stomach  due  to  pyloric  stenosis  may  appear  early  in 
the  disease  and  give  rise  to  characteristic  signs.  (See  Strictures  of  the 
Pylorus.) 

The  cachexia  of  carcinoma  of  the  stomach  is  not,  as  a  rule,  marked 
until  late  in  the  disease.  When  present  it  is  of  great  diagnostic  import- 
ance. In  some  cases  it  may  be  absent  entirely  ;  indeed,  the  disturbances 
may  be  slight  through  the  whole  course  of  the  disease,  as  ia  the  case 
reported  by  Storer  ^  in  which  complete  colloid  degeneration  was  present 
without  morbid  symptoms. 

Hemorrhage  from  cancer  of  the  stomach  is  seldom  free  enough  to 
cause  exsanguination.  Though  large  vessels  are  rarely  eroded,  abundant 
oozing  may  take  place  from  the  necrotic  surface  and  discolor  the  material 
vomited.  In  cancer  this  blood  is  usually  so  changed  by  digestion  as  to 
suggest  the  appearance  of  coffee-grounds.  Perforations  with  local  and 
with  general  infections  manifest  themselves  by  signs  similar  to  those 
described  under  Gastric  Ulcer. 

The  diagnosis  of  cancer  of  the  stomach  in  its  early  stages  can  be 
made  with  certainty  only  by  exploratory  laparotomy  ;  in  its  advanced 
stages  the  disease  is  usually  unmistakable.  In  rare  instances  valuable 
information  may  perhaps  be  derived  from  the  use  of  the  gastroscope  or 
the  gastro-diaphanoscope.  These  instruments,  however,  in  the  majority 
of  cases  are  of  doubtful  advantage — in  the  early  stages  because  the 
lesions  are  seldom  capable  of  demonstration ;  in  the  later,  because  the 
method  is  dangerous.  Though  perhaps  of  occasional  service  in  the 
hands  of  the  skilful  and  experienced,  their  general  utility  is  question- 
able. By  exploratory  laparotomy,  quite  as  safe  a  procedure,  the  exact 
nature,  seat,  and  extent  of  the  disease  can  be  demonstrated.  Max  Ein- 
horn  ^  of  New  York  has  recently  reported  2  cases  of  cancer  of  the  stom- 
ach in  which  probable  diagnosis  was  confirmed  by  means  of  the  gastro- 
diaphanoscope.  In  April,  1895,  Keen  satisfactorily  demonstrated  in 
this  manner  a  tumor  of  the  anterior  wall  of  the  stomach.  The  diagnosis 
was  confirmed  by  exploration. 

^  Boston  Medical  and  Surgical  Journal,  Oct.  10,  1872. 
2  New  York  Medical  Record,  Jan.  19,  1895. 
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The  treatment  of  cancer  of  the  stomach  by  surgical  means  may  be 
radical  or  palliative.  Radical  operations  are  possible  only  when  the  dis- 
ease is  limited  to  sharply-defined  and  accessible  areas.  They  are  con- 
traindicated  when  the  stomach  is  extensively  infiltrated  or  when  meta- 
stases exist. 

Palliative  operations  are  demanded  chiefly  in  strictures  of  the  pylorus. 
(See  Operations  upon  the  Stomach.) 

Operations  for  hemorrhage  from  gastric  cancer  are  justifiable  in  the 
early  stages  of  the  disease,  when  total  extirpation  may  at  the  same  time 
be  attempted.  In  advanced  cases  interference  by  laparotomy  is  seldom 
if  ever  justifiable. 

Local  and  general  infections  from  perforations  occurring  in  the 
course  of  cancer  of  the  stomach  should  be  treated  like  the  perfora- 
tions of  gastric  ulcer  [q.  v.). 

Steictuee  of  the  Pylorus. — Strictures  of  the  pylorus  may  be 
congenital.  They  may  be  caused  by  twists  of  the  stomach,  by  the  pres- 
ence of  benign  pyloric  tumors,  or  by  the  pressure  of  tumors  external 
to  the  pylorus  ;  they  may  be  spastic.  Practically,  however,  the  surgery 
of  pyloric  strictures  is  the  surgery  of  cicatrized  ulcers  and  of  malignant 
disease.  The  other  causes  of  stenosis  are  rarely  seen  and  are  of  com- 
paratively little  importance.  Congenital  strictures  have  been  described 
by  Landerer^  and  by  Maier.^ 

Great  relaxation  of  the  abdominal  walls,  with  distention  of  the 
stomach,  may  permit  a  rotation  by  which  the  pylorus  will  be  oc- 
cluded. The  possibility  of  such  occlusion  has  been  demonstrated  on 
the  cadaver  (Kussmaul).  Tumors  of  the  liver,  gall-bladder,  pancreas, 
omentum,  or  retroperitoneal  glands  may  by  outside  pressure  cause 
pyloric  obstruction.  Bartels  first  called  attention  to  the  possibility 
of  pyloric  obstruction  from  the  pressure  of  a  movable  right  kidney. 
This  cause,  if  it  ever  exists,  must  be  extremely  rare,  though  Litten 
(quoted  by  Ewald)  noted  gastric  dilatation  in  connection  with  displaced 
right  kidney  in  55  per  cent,  of  his  cases.  On  anatomical  grounds  it 
seems  unlikely  that  a  misplaced  kidney  should  often  interfere  with  the 
lumen  of  the  pylorus.  Pyloric  stenosis  has  been  observed  in  cases  of 
small  polypoid  tumors  of  the  stomach  and  in  tumors  and  diverticula  of 
the  duodenum.  The  existence  of  spastic  strictures  has  not  been  posi- 
tively demonstrated. 

In  pyloric  obstruction  the  stomach  is  unable  to  empty  itself  with 
normal  facility.  The  gastric  walls,  at  first  hypertrophied  and  possibly 
contracted,  in  the  course  of  time  become  attenuated  and  weakened  until 
a  general  dilatation  of  the  stomach  results.  The  increase  in  volume, 
though  ordinarily  moderate,  may  be  excessive,  the  fundus  at  times  sag- 
ging into  the  left  iliac  fossa  or  even  into  the  pelvis.  The  diseased 
pylorus,  dragged  downward  and  toward  the  left,  can  often  be  felt  as  a 
movable  tumor  near  the  umbilicus.  Traction  upon  the  pylorus  and 
duodenum,  often  extreme,  especially  if  the  stomach  is  distended  by 
fluid,  may  increase  the  stenosis.  In  this  manner  dilatations,  the  result 
of  causes  other  than  stenosis,  may  cause  an  obstruction  where  none  pre- 
viously existed.  Food  undigested  and  long  retained  becomes  decom- 
posed and  gives  rise  to  eructations  of  foul-smelling  gases  or  is  itself 
^  Inaugural  Dissert.,  Tubingen,  1879.  ^  Virchov/s  Archir,  Bd.  102,  413. 
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vomited.     Digestion  becomes  seriously  impaired.     The  stomach  in  these 
conditions  will  at  times  hold  an  enormous  amount  of  fluid. 

The  symptoms  of  pyloric  stenosis  are  the  symptoms  of  the  causative 
disease  wth  those  of  dilated  stomach.  The  symptoms  of  gastric  ulcer 
and  gastric  cancer  have  already  been  described.  The  rarer  causes  of 
obstruction,  already  mentioned,  seldom  present  characteristic  features. 

Whatever  the  cause  may  be,  the  symptoms  of  pyloric  obstruction 
are  chiefly  the  symptoms  of  dilated  stomach.  First  appear  digestive 
disturbances,  which  finally  amount  to  almost  complete  loss  of  digestive 
power.  Foul-smelling  gases  are  belched,  and  food  that  was  taken  hours 
or  days  previously  is  vomited  undigested  and  decomposed.  Enormous 
quantities  of  fluid  are  occasionally  vomited.  At  times  there  are  com- 
plaints of  discomfort  and  fulness  in  the  epigastrium ;  at  others  of  pain, 
sharp  or  dragging.  Objective  signs  of  a  moderately  dilated  stomach  are 
wanting.  If  dilatation  is  excessive,  the  fundus  can  often  be  felt  as  a 
fluctuating  tumor  low  in  the  left  side.  This  tumor  may  be  mistaken  for 
an  ovarian  or  other  cyst.  Palpation  will  show  succussion,  and  the  tumor 
Avill  disappear  in  the  recumbent  or  in  the  inverted  position.  When  fluid 
and  gas  fill  the  stomach,  succussion  will  be  perceptible  on  palpation  or 
during  certain  movements  of  the  body.  Artificial  distention  of  the 
stomach  by  means  of  a  stomach-tube  or  by  means  of  Seidlitz  powders 
will  show  the  exact  size  and  shape  of  the  organ. 

The  diagnosis  between  the  dilatations  of  simple  atony  and  those 
dependent  upon  pyloric  disease  can  be  made  by  excluding  the  latter.  In 
cicatricial  stenosis  the  history  of  gastric  ulcer  usually  precedes  the  symp- 
toms of  chronic  dilated  stomach.  In  this  form,  as  in  benign  strictures 
from  other  causes,  the  course  of  the  disease  is  slow,  the  patient  living  for 
many  years  in  tolerable  comfort  under  medical  treatment.  The  absence 
of  a  tumor  does  not  exclude  malignant  disease,  for  the  cancer  may  be 
annular,  and  cause  extreme  stenosis  without  being  large  enough  to  be  felt. 
The  distinction  between  malignant  tumors  infiltrating  the  pylorus  and 
benign  growths  obstructing  the  lumen  by  internal  or  by  external  pres- 
sure can  usually  be  made  from  the  slow  growth  and  characteristic  signs 
of  the  latter.  Yet  in  some  cases  it  is  impossible  without  exploration 
to  distinguish  between  benign  and  malignant  stricture. 

Practically,  the  only  treatment  for  pyloric  obstruction  is  surgical. 
Before  resorting  to  operation,  however,  always  provided  cancer  can  be 
eliminated,  medical  treatment  should  be  exhausted.  This  consists  in 
careful  regulation  of  the  diet  and  the  use  of  electricity  and  massage.  If 
the  dilatation  results  from  atony  of  the  gastric  wall  or  from  a  slight 
obstruction,  systematic  lavage  of  the  stomach  may  result  in  complete 
relief  to  the  symptoms,  especially  if  the  dilatation  is  so  excessive  as 
to  drag  upon  and  obstruct  the  pylorus.  Improvement  under  medical 
treatment  — massage,  electricity,  lavage,  and  regulation  of  diet — will  not 
only  contraindicate  radical  measures,  but  will  render  the  diagnosis  of 
pyloric  obstruction  improbable. 

The  surgical  treatment  of  pyloric  stenosis  is  either  radical  or  pallia- 
tive. By  palliative  treatment  either  the  stricture  is  dilated  after  gas- 
trotomy  or  an  artificial  outlet  is  made  between  the  stomach  and  the 
intestine.  Radical  cure  demands  mechanical  restoration  of  the  lumen 
at  the  point  of  stricture. 


SUBGEBY  OF  THE  STOMACH.  269 

The  radical  operative  treatment  of  malignant  pyloric  stenosis,  to  be 
successful,  must  be  undertaken  at  the  earliest  possible  moment,  when 
the  disease  is  distinctly  limited  to  the  pylorus ;  that  of  benign  obstruc- 
tions, before  the  patient's  powers  of  resistance  are  seriously  impaired. 
The  radical  operations  are  pylorectomy  and  linear  pyloroplasty.  Pallia- 
tive measures  include  dilatation  and  curetting  after  a  preliminary  gas- 
trostomy or  a  gastro-enterostomy. 

Lavage  of  the  stomach  can  best  be  accomplished  through  the  soft- 
rubber  tube  and  funnel  of  Kussmaul.  The  patient  himself  soon  learns 
to  swallow  the  tube  and  to  make  systematic  and  thorough  irrigations. 
Careful  cleansing  in  this  manner  should  be  employed  before  all  opera- 
tions upon  the  stomach. 

(For  the  Radical  and  Palliative  Operative  Treatment  see  Operations 
upon  the  Stomach.) 

Foreign  Bodies  in  the  Stomach. — Foreign  bodies  may  be  swal- 
lowed accidentally  or  intentionally  or  they  may  form  gradually  in  the 
stomach.  The  former  comjDrise  any  substances  small  enough  to  pass  the 
pharynx  and  the  oesophagus ;  the  latter  are  produced  by  the  rolling 
together  of  indigestible  materials  swallowed  from  time  to  time,  such, 
for  instance,  as  hair  or  straw,  bodies  being  formed  similar  to  those  found 
in  cattle.  Gastroliths,  usually  of  vegetable  formation,  very  rarely  have 
been  observed  from  the  agglutination  of  starch  with  mucus.  Bodies  of 
such  shape  and  size  as  to  enter  the  stomach  safely  will,  as  a  rule,  pass 
on  unimpeded.  Occasionally,  however,  they  are  arrested,  especially  if 
they  have  sharp  points  or  angles.  The  commonest  foreign  body  in  the 
stomach  is  the  dental  plate.  If  left  to  itself,  this  will  usually  pass  on 
and  be  safely  delivered  per  anum  or  become  impacted  there. 

Gastroliths  or  balls  of  hair  or  of  straw  sometimes  attain  enormous 
dimensions.  The  so-called  gastric  calculi,  though  rare,  occasionally 
attain  great  size.  In  Kooyker's  case  ^  a  gastrolith  composed  of  starch, 
mucus,  and  chlorophyl  weighing  885  gm.,  was  found  at  autopsy.  Gas- 
tric ulcer  had  been  diagnosticated  in  a  man  of  thirty-five  who  declined 
operation.  Hair-balls  may  cause  an  erroneous  diagnosis  of  gastric 
tumor.  Bollinger^  reports  such  a  case  in  a  woman.  A  mass  of  straw 
nearly  filling  the  stomach  was  found  some  years  ago  in  a  dissecting-room 
subject  at  the  Harvard  Medical  School.  The  patient,  hopelessly  insane, 
had  been  in  the  habit  of  swallowing  straw  and  other  indigestible  mate- 
rial. Knives,  forks,  spoons,  tooth-brushes,  and  elongated  objects  gen- 
erally fail  to  pass  the  pylorus.  Foreign  bodies  may  remain  for  a  long 
time  in  the  stomach  without  giving  rise  to  symptoms.  A  number  of 
such  cases  have  been  reported.'^  On  the  other  hand,  the  pressure  of  a 
pointed  body  upon  the  gastric  wall  may  result  in  ulceration  and  in  per- 
foration. A  number  of  cases  of  spontaneous  evacuation  of  foreign 
bodies  by  perforation  through  anterior  adhesions  have  been  reported. 
Hair-balls  may  give  rise  to  no  symptoms  whatever  or  the  gastric  func- 
tions may  be  seriously  impaired. 

The  diagnosis  of  a  foreign  body  in  the  stomach  can  usually  be  made 
with  accuracy  unless,  as  in  suicides  and  in  lunatics,  the  history  is  wanting. 

1  Zeitschriftfur  klin.  Med.,  Bd.  14,  Heft  3. 

^  Miinch.  med.  Woch.,  1891,  vol.  xxxviii.  p.  383. 

^  Boston  Medical  and  Surgical  Journal,  Dec.  16,  1886. 
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Pain  in  the  epigastrium,  with  fever,  following  shortly  after  the  swallow- 
ing of  a  foreign  body,  indicates  some  serious  gastric  lesion.  The  symp- 
toms of  perforation,  with  localized  or  general  peritonitis  later,  may  appear. 
When  a  suicidal  tendency  exists  or  when  the  patient  is  insane,  acute 
gastric  symptoms  should  lead  to  the  suspicion  of  an  impacted  foreign 
body.  In  some  cases  the  diagnosis  may  be  confirmed  by  the  use  of  an 
ivory  or  a  metal  probang,  which,  coming  in  contact  with  the  object,  will 
give  unmistakable  evidence  of  its  presence.  The  failure  to  strike  such 
an  object  in  this  way,  however,  is  not  conclusive  of  its  absence. 

In  the  palliative  treatment  of  foreign  bodies  in  the  stomach  cathar- 
tics should  be  employed  with  caution.  It  is  well  to  make  use  of  such 
foods  as  will  facilitate  the  passage  of  the  body  through  the  intestine. 
The  "  Vienna  treatment "  consists  in  a  diet  of  mashed  potatoes.  Oakum 
has  been  given  in  the  hope  that  its  shreds  might  become  wrapped  about 
the  sharp  points  and  edges  of  the  body.  Large  elongated  bodies,  such 
as  knives,  forks,  spoons,  tooth-brushes,  etc.,  must  be  removed  by  gas- 
trotomy,  for  there  is  little  chance  of  their  safe  passage  through  the 
pylorus.  Moreover,  instruuiental  delivery  is  much  safer  than  sponta- 
neous cure  by  adhesion-formation  and  perforation  of  the  abdominal  wall. 
(For  the  description  of  this  operation  see  Gastrotomy.) 

Gastric  Fistula. — By  perforation  through  an  adhesive  peritonitis 
gastric  fistulse  may  result  from  wounds,  ulcer,  cancer,  and  foreign  bodies. 
They  may  be  external  or  internal.  When  internal,  gastric  fistulse  may 
never  be  suspected ;  indeed,  cases  are  recorded  in  which  persons  have 
lived  for  many  years  with  them.  Fistulse  from  cancer  are  usually  of 
short  duration.  External  gastric  fistulse  usually  close  spontaneously, 
especially  if  the  wound  is  kept  clean  and  the  granulations  are  stimu- 
lated. If  the  opening  does  not  heal  in  this  way,  the  external  wound 
may  be  refreshed  and  closed  by  sutures.  Though  this  method  has  the 
advantage  of  not  opening  the  peritoneal  cavity,  it  is  likely  to  fail.  The 
more  radical,  more  certain,  and  probably  more  dangerous  method  con- 
sists in  closing  the  gastric  opening,  after  separating  completely  the  adhe- 
sions between  the  stomach  and  the  abdominal  wall,  and  delivering  the 
stomach  through  the  wound.  The  edges  of  the  fistula  in  the  stomach 
should  be  resected  and  the  raw  surfaces  infolded  and  sutured  by  any  of 
the  better  intestinal  methods.  (See  Treatment  of  Intestinal  Fistulse.) 
With  this  procedure  there  is  some  danger  of  a  general  infection  from 
the  unavoidable  opening  of  the  peritoneal  cavity.  By  great  care  and  by 
the  use  of  gauze  barriers  the  danger  of  peritoneal  infection  is  rendered 
slight.  To  provide  against  the  giving  way  of  the  stitches  a  small 
gauze  wick  should  be  placed  over  the  line  of  suture  and  allowed  to  pro- 
ject from  the  external  w^ound,  or  the  presenting  stomach-wall,  after  the 
closure  of  the  fistula,  may  l)e  sewed  to  the  edges  of  the  abdominal  wound 
and  the  whole  closed  by  external  sutures.  The  stomach  should  be  emp- 
tied and  washed  out  by  means  of  the  stomach-tube  before  this  operation. 
The  after-treatment  requires  for  forty-eight  hours  rectal  feeding. 

Operations  upon  the  Stomach. — Preparation  of  the  Patient  for 
Abdominal  Operation. — Whatever  the  operation  upon  the  abdomen,  it  is 
desirable  that  the  stomach  and  intestines  should  be  empty.  For  this 
purjjose  mild  cathartics  should  be  given  a  day  or  two  beforehand  and  an 
enema  the  morning  of  the  operation.      If  the  stomach  itself  is  to  be 
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opened,  preliminary  lavage  is  essential,  especially  if  the  operation  is 
likely  to  be  attended  by  extravasation.  In  case  there  is  no  obstruction 
at  the  pyloric  orifice,  abstinence  from  food  for  twenty-four  or  forty-eight 
hours  will  empty  the  stomach  sujfficiently  to  make  irrigation  unnecessary. 
The  skin  of  the  abdomen  should  first  be  shaved,  then  scrubbed  most 
thoroughly  by  means  of  a  brush  with  soap  and  water.  Ether  should  next 
be  used  to  dissolve  the  fat.  A  dressing  of  cotton  moistened  with  1  :  3000 
solution  of  corrosive  sublimate  should  be  applied  and  kept  on  until  the 
hour  of  operation.  Just  before  incision  it  is  well  to  scrub  again  with  a 
solution  of  1  :  1000  corrosive  sublimate.  The  field  should  then  be  washed 
oif  with  sterilized  water  and  dried  with  sterile  towels. 
The  operations  upon  the  stomach  are — 

1 .  Gastrotomy ; 

2.  Gastrostomy ; 

3.  Loreta's  operation ; 

4.  Pyloroplasty ; 

5.  Pylorectomy  or  gastrectomy ; 

6.  Gastro-enterostomy ; 

7.  Gastrorrhaphy ; 

8.  Simple  explorations. 

Gastrotomy. — The  term  "gastrotomy,"  as  now  used,  applies  simply 
to  incision  through  the  stomach- wall.  In  the  beginning  gastrotomy  was 
synonymous  with  laparotomy.  Gastrotomy  is  used  for  the  removal  of 
foreign  bodies  from  the  stomach  or  from  the  oesophagus,  for  the  treat- 
ment of  growths  upon  the  internal  wall,  for  dilatation  of  cardiac  and 
oesophageal  strictures,  for  instrumentation  of  the  pylorus,  and  for  ex- 
ploratory purposes.  Gastrotomy  differs  from  gastrostomy  only  in  the 
immediate  closure  of  the  gastric  wound.  Treves^  follows  Smith  and 
Durham  in  attributing  the  first  recorded  gastrotomy  to  Shoval  in  1635  ; 
others  ascribe  the  procedure  to  Matthias  of  Prague,  who  is  said  to  have 
performed  the  operation  in  1602. 

The  incision  for  gastrotomy,  made  in  the  median  line  between  the 
umbilicus  and  the  ensiform  cartilage,  should  not  at  first  be  more  than 
two  or  three  inches  in  length,  for  through  such  a  wound  the  stomach  can 
usually  be  drawn  far  enough  to  permit  the  subsequent  manipulations, 
especially  if  the  gastric  walls  are  lax.  If  the  stomach  is  naturally  small 
or  is  contracted,  and  easy  delivery  therefore  impossible,  the  incision 
must  be  enlarged  sufficiently  to  allow  the  operation  to  be  completed 
inside  the  abdominal  cavity.  In  this  case  the  difficulties  will  be  con- 
siderably increased.  If  the  operation  is  performed  for  foreign  bodies, 
great  care  must  be  taken  that  no  injury  is  produced  by  their  sharp  edges 
in  delivering  the  stomach  through  the  wound.  When  an  extensive  pre- 
liminary exploration  is  desirable,  the  cut  should  be  long  enough  to  admit 
the  hand,  by  means  of  which  the  location  of  the  foreign  body,  the  situa- 
tion of  internal  disease,  and  the  condition  of  the  pylorus  or  the  cardia 
can  be  fully  determined  before  delivery  of  the  stomach  is  attempted. 
The  extension  of  the  incision  and  the  delivery  of  the  stomach  will  be 
regulated  by  the  results  of  such  exploration.  It  is  desirable  before 
incising  the  stomach  to  protect  the  surrounding  parts  thoroughly  by 
means  of  sterile  gauze.     Such  protection  is  essential  if  the  stomach  can- 

^  Operative  Surgery,  vol.  ii. 
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not  be  drawn  out  of  the  wound.  The  direction  and  extent  of  the  incision 
through  the  stomach- wall  depend  upon  the  lesion.  If  a  small  opening 
only  is  necessary,  a  transverse  incision  is  less  likely  to  cause  hemorrhage 
than  a  longitudinal  one ;  yet  the  danger  from  hemorrhage  is  slight,  even 
in  an  extensive  longitudinal  cut,  if  it  is  made  halfway  between  the 
greater  and  the  lesser  curvatures.  Here  the  only  vessels  divided  will  be 
the  anastomosing  branches  of  the  gastric  and  the  epiploics.  For  digital 
or  for  instrumental  operations  upon  the  oesophagus  or  the  pylorus  the 
opening  in  the  stomach  should  be  small.  (See  operations  under  (Esoph- 
agus.) In  some  cases  digital  exploration  of  the  oesophagus  requires  a  cut 
large  enough  to  admit  the  whole  hand.  For  digital  exploration  of  the 
pylorus  the  opening  should  be  near  that  extremity  and  just  large  enough 
to  admit  the  finger. 

In  gastrotomy  for  the  removal  of  foreign  bodies  the  length  of  the 
incision  depends  upon  the  shape  and  size  of  the  body.  It  should  be 
made  midway  between  the  curvatures  and  parallel  with  them,  usually 
far  enough  to  the  right  to  permit  digital  examination  of  the  pylorus. 
Extraction  may  be  accomplished  with  any  grasping  instrument  long 
enough  to  reach  the  foreign  body,  care  being  taken  not  to  injure  the 
stomach  by  sharp  points  or  by  cutting  edges. 

In  closing  the  gastric  wound  the  mucous  membrane  may  or  may 
not  first  be  united  by  a  continuous  suture  of  silk  or  of  catgut.  The 
serous  surfaces  should  next  be  inverted  and  fastened  after  the  manner 
of  intestinal  suture.  The  interrupted  or  continuous  Lembert  suture  is 
especially  advantageous  for  this  purpose.  The  abdominal  wound  can 
usually  be  closed  immediately  and  completely  and  the  stomach  dropped 
back  into  its  normal  position.  If  closure  of  the  wound  without  drainage 
is  ever  justifiable  in  the  surgery  of  the  alimentary  tract,  it  is  after  clean 
gastrotomies.  The  after-treatment  in  gastrotomy,  as  in  all  operations 
upon  the  stomach,  requires  for  the  first  forty-eight  hours  rectal  alimen- 
tation. Careful  feeding  by  the  mouth  may  then  be  employed.  The 
prognosis  depends  upon  the  condition  requiring  operation  rather  than 
upon  the  operation  itself.  In  simple  gastrotomies,  when  no  organic 
disease  is  present,  it  is  very  favorable. 

Gastrostomy. — Gastrostomy  is  almost  always  performed  in  oesoph- 
ageal stenoses  for  the  purpose  of  feeding.  It  consists  in  making  a  per- 
manent gastric  fistula  through  which  food  may  be  introduced.  The 
operation  was  first  suggested  by  Egeberg,  a  Norwegian,  in  1837.  It 
was  first  performed  by  Sedillot  of  Strasburg  in  1849.  The  operation 
was  performed  experimentally  upon  animals  by  Bassow  of  Russia  in 
1842  and  by  Blandot  of  France  in  1843.  The  early  operations  upon 
the  stomach  for  artificial  feeding  were  almost  invariably  fatal.  After 
some  twenty-eight  deaths  as  a  result  of  the  operation,  the  first  success- 
ful cases  were  those  of  Sidney  Jones  of  London  in  1874 '  and  Verneuil 
in  1876  (July  25).  The  first  cases  in  America  were  those  of  Maury  of 
Philadelphia  in  1869  and  Jacobi  of  New  York  in  1874.  Of  the  207 
cases  collected  by  Gross  up  to  1884,^  167  were  for  cancer  and  40  for 
cicatricial  stricture.  There  were  61  deaths  from  the  operation  itself,  a 
mortality  of  29.47  per  cent.  Life  was  prolonged  in  the  cases  which  re- 
covered, on  the  average,  about  eighty-two  days.    Between  1884  and  1891 

1  Lancet,  May  15,  1875.  ^  Trans.  Amer.  Surg.  Assoc,  1884. 
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there  were  99  cases,  as  collected  by  Powers.^  Of  these,  83  were  for 
cancer  and  16  for  cicatricial  stricture.  Death,  as  the  result  of  the 
operation,  occurred  in  26  cases,  a  mortality  of  26.26  per  cent.  The 
mortality  at  the  present  time  is  much  less  than  formerly.  Senn^ 
estimates  it  at  25  per  cent.  I  have  found  reports  of  40  additional 
cases  since  1892. 

The  indications  for  gastrostomy  are  generally  clear.  The  operation 
is  demanded  when  the  passage  of  food  to  the  stomach  is  so  obstructed  as 
to  interfere  seriously  with  nutrition,  but  it  is  advisable  to  make  a  gastric 
fistula  much  earlier  than  this.  In  fact,  many  authorities  believe  in  per- 
forming the  operation  in  cancerous  stricture  long  before  deglutition 
becomes  difficult.  The  reason  for  this  is  obvious  when  we  consider  the 
great  and  rapid  loss  of  strength  which  takes  place  as  soon  as  the  amount 
of  food  taken  into  the  stomach  is  insufficient.  The  operation  may  be 
demanded  in  any  or  all  of  the  lesions  which  prevent  deglutition.  The 
older  methods  of  gastrostomy — Sedillot's  and  Fenger's — are  now  practi- 
cally abandoned  on  account  of  the  difficulty  of  preventing  leakage  from 
the  fistula.  By  Sedillot's  method,  through  a  crucial  cut  in  the  left  rectus 
the  stomach  was  drawn  out  and  held  with  a  steel  pin.  The  incision  was 
sometimes  made  through  the  left  linea  semilunaris.  Foster,  Durham, 
and  Verneuil,  of  the  early  operators,  used  this  route.  In  Fenger's 
operation  an  incision  was  made  on  the  left  side  parallel  to  the  borders  of 
the  rib.  Into  this  incision  the  stomach  was  stitched.  Langenbeck  and 
Kronlein  in  holding  up  the  stomach  made  use  of  steel  needles.  The 
operation  generally  done  within  the  last  fifteen  years  has  been  that  of 
Fenger,  but  it  is  now  being  abandoned  for  other  methods. 

Of  the  modern  methods.  Von  Hacker's^  consists  of  an  incision 
through  the  left  rectus.  The  cut  is  made  across  the  fibres  of  this  muscle 
for  the  purpose  of  producing  an  artificial  sphincter.  Yet  in  this  method, 
as  in  many  others,  leakage  is  not  always  controlled.  Myer  *  of  New 
York  reports  6  cases  treated  by  this  method,  slightly  modified  :  3  cases 
died  from  the  operation,  3  lived  from  three  to  eight  and  a  half  months. 
Girard^  reports  a  very  similar  operation  in  which  an  attempt  is  made  to 
form  a  sphincter  from  the  fibres  of  the  rectus.  By  Hahn's  method,** 
first  performed  in  1887,  the  opening  is  made  nearer  the  cardia,  with  the 
expectation  of  controlling  more  effectively  the  leakage.  The  stomach  is 
exposed  by  Fenger's  incision  along  the  costal  border.  The  eighth  inter- 
costal space  is  then  exposed.  A  perforation  is  made  through  this  space, 
out  of  which  the  stomach  is  drawn  and  fastened  to  the  skin.  According 
to  the  inventor  of  this  operation,  not  only  is  the  normal  stomach  easily 
accessible  through  the  space,  but  the  method  is  peculiarly  practicable 
when  the  gastric  wall  is  thickened  and  contracted.  Coccherelli's  ^  modi- 
fication of  this  consists  in  a  single  cut  over  the  eighth  intercostal  space, 
through  which  a  fold  of  the  stomach  is  drawn  over  the  eighth  rib.  In 
16  cases  of  gastrostomy  for  oesophageal  cancer  there  was  relief  in  13,  1 
case  living  two  years  after  the  operation.  Up  to  1890,  Von  Hacker  had 
performed  this  operation  8  times :  in  2  cases  there  was  erosion  of  the 
rib  as  a  result. 

^Internal.  Journ.  of  Surgery,  Nov.,  1891.  "^Chicago  Medical  Recorder,  Jan.,  1892. 

^  Centralbl.  f.  Ohir.,  1891,  37.  *  Amer.  Journ.  Med.  Scl,  Oct.,  1894. 

5  Wiener  med.  Presse,  1889,  No.  25.  ^  Centralbl.  f.  Ghir.,  1890,  p.  193.       '  Loc.  eit. 
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In  \¥itzel's  method  ^  of  gastrostomy  leakage  is  prevented  by  making 
a  long  narrow  fistula.     This  is  accomplished  by  infolding  a  tube  in  the 


Fig.  174. 


Witzel's  method  of  gastrostomy :  infolding  the  tube. 

anterior  wall  of  the  stomach.  By  this  method  the  stomach  is  opened 
immediately ;  in  the  others  the  opening  is  secondary.  The  operation 
has  been  frequently  performed  since 

its  introduction  and  presents  many  Fig.  176. 

advantages  over  all  others.  Suc- 
cessful cases  have  been  reported  by 
Mikulicz,^  Keen,3  Myer/  Tait,^  and 
others.  The  technique  of  Witzel's 
operation  consists  in  an  incision 
either  in  the  left  linea  semilunaris  or 
parallel  with  the  costal  borders,  out 
of  which  the  stomach  is  drawn.     A 


Fig.  175. 


Witzel's  method  of  gastrostomy :  tube  in  place. 


Witzel's  method  of  gastrostomy,  showing 
the  manner  of  fastening  the  stomach  to 
the  abdominal  wall :  sutures  for  closing 
the  abdominal  wound  in  place. 


catheter  or  any  suitable  tube  is  then  placed  upon  the  presenting  stomach- 


1  Centralbl.f.  Chir.,  1891,  p.  601. 

*  Annals  Surg.,  1893,  p.  638.     *  Loc.  cit. 


Berlin,  klin.  WocL,  1893,  No.  1. 
Pacific  Med.  Journ.,  June,  1894. 
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wall  and  infolded  by  interrupted  stitches,  the  lax  wall  of  the  stomach 
being  drawn  through  the  wound  and  secured.  The  length  of  the  infold- 
ing may  vary,  according  to  circumstances,  from  two  to  three  inches. 


Fig.  177. 


Fig.  178. 


Witzel's  method,  completed. 


Diagram  showing  path  of  the  tube  in  Witzel's 
method  of  gastrostomy. 


The  catheter  is  then  thrust  into  the  stomach  through  a  small  opening, 
which  is  itself  then  closed  by  two  or  three  interrupted  stitches.  The 
tube  now  leaves  the  stomach-wall  two  inches  or  more  from  the  seat  of 
the  perforation,  these  two  or  three  inches  being  a  water-tight  canal  filled 
entirely  by  the  catheter.  The  stomach  itself  may  be  secured  into  the 
wound  and  the  skin  over  the  whole  closed  completely.  The  practical 
effect  of  this  method  is  to  make  a  sinus  two  or  three  inches  in  length, 
which  collapses  entirely  on  the  withdrawal  of  the  instrument,  and  pre- 
vents thereby  any  leakage  whatsoever  (Figs.  174-178).  The  tube 
should  be  left  in  two  or  three  days  in  order  that  the  parts  may  get 
well  glued  together.  It  should  not  be  left  out  long  at  first,  because 
there  may  be  some  difficulty  in  its  reintroduction. 

The  Ssabanajew-Frank  method  was  so  called  because  it  was  done  in 
1890  by  Ssabanajew  of  Odessa^  and  by  Frank ^  in  Vienna  in  1892.  By 
this  method  two  incisions  are  made.  The  first  is  along  the  left  costal 
border.  The  stomach  is  drawn  out  of  this  incision  a  sufficient  distance 
and  fastened  there.  A  second  incision  is  made  through  the  skin  an  inch 
or  two  to  the  left.  The  tip  of  the  gastric  fold  is  brought  under  the  skin 
and  fastened  into  this  second  incision.  The  fistula  is  made  at  this  point. 
Meanwhile  the  first  incision  is  closed  (Figs.  179—181).  The  inventors 
of  this  operation  have  reported  each  4  cases,  Myer  of  New  York  3. 
This  method  is  inapplicable  in  cases  of  contracted  stomach.     Indeed,  in 


^  Centralblatt  f.  Chir.,  1893,  p.  862. 


Wiener  klin.  Woch.,  1893,  No.  13. 
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cases  of  prolonged  starvation  the  stomach  will  not  infrequently  be  found 

Fig.  179. 


Ssabanajew-Frank  method  of  gastrostomy,  first  stage. 

SO  contracted  that  it  is  brought  with  difficulty  to  almost  any  ventral 
incision.     The  method  under  consideration  demands  a  lax  stomach-wall. 


Fig.  180. 


,^^f^^':^'^. 


-'  i 


Ssabanajew-Frank  method  of  gastrostomy,  second  stage. 

In  all  methods  of  gastrostomy  care  must  be  taken  not  to  mistake  the 
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colon  for  the  stomach.  This  error  has  been  made  by  several  surgeons. 
There  is  generally  no  difficulty  whatever  in  recognizing  the  characteristic 
appearances  of  the  anterior  wall.  In  most  cases  the  stomach  presents 
itself  immediately  at  the  incision  if  the  latter  is  made  well  above  the 
umbilicus,  whether  in  the  median  line  or  to  the  left.  The  difficulties 
arising  from  contraction  of  the  stomach  in  prolonged  starvation  may  be 
great.  In  one  or  two  instances  in  my  own  experience  it  has  been  almost 
impossible  to  draw  the  stomach  into  the  abdominal  Avound.  In  such 
cases  it  may  be  out  of  the  question  to  perform  Witzel's  or  Hahn's  opera- 
tion, the  only  resource  being  to  bring  the  surface  of  the  stomach  to  the 
wound  and  to  sew  it  there.     The  incision  into  the  stomach  may  be  made 

Fig.  181. 


Ssabanajew-Frank  method  of  gastrostomy,  completed. 

immediately  by  all  the  methods :  it  must  be  made  immediately  by 
Witzel's.  There  is  little  objection  to  establishing  the  fistula  at  once  if 
the  peritoneum  is  tightly  approximated  to  the  wound.  In  many  cases 
of  gastrostomy  for  oesophageal  stricture  the  patient  has  been  starved  so 
long  that  it  is  extremely  desirable  to  feed  him  at  once.  The  risks  from 
opening  the  stomach  are  so  slight  in  such  cases  that  it  seems  desirable  to 
make  the  opening  immediately,  in  spite  of  the  slightly  increased  ri.sk; 
To  open  the  stomach  the  cautery  or  knife  may  be  used,  the  former  pre- 
venting hemorrhage.  Hemorrhage  in  gastric  incisions  is  an  unimportant 
factor,  even  if  the  cut  is  several  inches  in  length.  By  the  more  recent 
methods  of  gastrostomy  the  complicated  devices  for  preventing  leakage 
are  unnecessary.  In  those  operations  in  which  the  stomach  is  simply 
fastened  into  the  wound  and  opened  the  fistula  in  the  course  of  time 
becomes  so  large  and  its  depth  so  slight  that  there  is  not  only  extreme 
discomfort  from  constant  leakage,  but  a  considerable  portion  of  food  is 
lost  during  peristalsis.  To  prevent  this  various  methods  have  been  em- 
ployed, among  them  rubber  bulbs,  one  inside  and  the  other  outside  of  the 
abdominal  wall.     By  inflation  of  these  bulbs  extravasation  is  prevented. 
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Unfortunately,  the  pressure  upon  the  tissues  between  the  bulbs  rapidly 
enlarges  the  opening.  Tampons  also  have  been  used.  Warren  of 
Boston  demonstrated  on  dogs  the  possibility  of  making  a  valve  at  the 
end  of  the  fistula  by  means  of  a  fold  of  mucous  membrane.  The  later 
methods  described  above  are  so  satisfactory  in  restraining  extravasation 
that  this  method  need  seldom  be  used — only,  in  fact,  in  those  cases  in 
^vhich  the  stomach  is  so  contracted  that  the  modern  operation  cannot  be 
performed. 

In  the  after-treatment  of  gastrostomies  the  chief  point  is  in  feeding. 
If  the  stomach  is  not  opened  immediately,  the  patient  must  be  nourished 
by  rectal  injections.  The  food  can  be  introduced  into  the  stomach  just 
as  soon  as  the  fistula  is  made.  Witzel's  operation  has  this  great  advan- 
tage, that  food  and  stimulants  can  be  given  immediately.  If,  as  in  most 
of  the  cases,  no  food  has  been  received  into  the  stomach  for  a  long  time, 
nourishment  must  be  given  cautiously  and  in  small  amounts.  The 
feeling  of  hunger  is  assuaged  by  allowing  the  patient  to  masticate  food 
before  introducing  it  into  the  stomach.  In  all  cases  in  which  the  food 
must  be  introduced  through  a  tube  it  must  be  in  liquid  form.  Ewald  ^ 
discusses  at  length  the  digestive  power  of  the  stomach  after  gastrostomy. 
In  cases  performed  for  cicatricial  stricture  the  digestive  power  of  the 
stomach  is  not  impaired.  After  gastrostomy  for  cancerous  strictures  he 
has  observed  great  weakening  of  digestive  function,  due  to  the  absence 
of  hydrochloric  acid  and  pepsin.  He  urges,  therefore,  the  use  of  food 
which  has  been  predigested,  the  main  function  of  the  stomach  being 
simply  that  of  a  receptacle  until  the  food  can  pass  on  to  intestinal  diges- 
tion. In  the  older  methods  of  gastrostomy  the  difficulty  w^as  to  keep 
the  opening  small ;  in  the  later  to  keep  it  open.  To  prevent  closure 
the  tube  may  either  be  left  in  a  considerable  part  of  the  time,  being 
occasionally  removed  for  cleansing,  or  it  may  be  introduced  at  regu- 
lar intervals. 

Loretci's  Operation  consists  in  digital  dilatation  of  either  orifice  of  the 
stomach  after  gastrotomy.  It  is  applicable  to  non-malignant  strictures 
either  at  the  pylorus  or  at  the  cardia.  This  operation  was  first  performed 
by  Loreta  of  Bologna  on  September  14,  1882.  In  the  majority  of  cases 
it  is  performed  for  stricture  at  the  pylorus.  Most  of  the  operations  have 
been  done  by  Loreta  himself.  McBurney  ^  has  reported  2  cases ;  Barton  ^ 
of  Philadelphia  has  collected  25  cases  done  up  to  1889,  including  1  of 
his  own. 

The  technique  of  the  abdominal  and  gastric  incision  is  the  same  as  in 
gastrotomy  for  retrograde  operations  upon  the  oesophagus,  except  that 
the  opening  in  the  stomach  should  be  near  enough  the  pylorus  to 
bring  the  disease  within  easy  reach  of  the  finger  or  the  instrument. 
Unless  bound  down  by  adhesions,  the  pylorus  should  be  drawn  out  of  the 
abdominal  wound  to  prevent  as  effectually  as  possible  peritoneal  con- 
tamination. The  tip  of  the  index  finger  of  the  right  hand  should  be 
inserted  carefully  into  the  stricture  and  gently  pressed  onward  until 
fully  introduced.  The  index  and  middle  fingers  together  should  next 
be  similarly  used ;  finally,  if  possible  without  too  much  force,  the  stric- 
ture may  be  dilated  to  the  extent  of  three  fingers.     In  case  the  opening 

^  Loe.  cit.  ^  Annals  of  Surgery,  May,  1886. 

'  Trans.  Amer.  Surg.  Assoc,  vol.  vii.  p.  97. 
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is  too  small  for  the  insertion  of  one  finger,  preliminary  dilatation  may 
be  employed  by  means  of  bougies  or  of  divulsors.  In  malignant  stric- 
tures Bernays  has  suggested  the  use  of  the  curette  at  this  stage  of  the 
procedure.  As  soon  as  the  stricture  has  been  dilated  in  this  manner  as 
thoroughly  as  seems  safe,  bearing  in  mind  the  dangers  of  laceration  and 
of  perforation,  the  cuts  in  the  stomach  and  in  the  abdomen  may  be  sutured 
in  the  way  already  described.     (See  Gastrotomy.) 

Treves  advises  a  vertical  instead  of  a  longitudinal  incision.  At  times 
the  pylorus  will  be  found  firmly  bound  down  by  adhesions,  so  that  de- 
livery through  the  wound  will  be  impossible.  In  such  cases  the  manip- 
ulations must  be  intra-abdominal.  In  some  instances  the  pyloric  orifice 
is  very  small.  In  a  case  reported  by  White  and  Lane  ^  it  admitted  only 
a  No.  4  catheter.  In  some  cases,  as  in  Hagyard's,^  it  is  necessary  to 
dilate  the  stricture  with  instruments  before  the  finger  can  be  introduced. 
Treves^  mentions  a  case  in  which  he  could  find  no  pyloric  opening.  The 
immediate  risks  of  this  operation  are  from  hemorrhage  and  from  rupture 
of  the  stomach,  with  extravasation.  A  remote  disadvantage  of  this 
method — and,  to  most  surgeons,  a  positive  contraindication — is  the  prob- 
able recurrence  of  the  stricture.  Cicatricial  contractions  of  the  pylorus 
do  not  differ  materially  from  those  of  the  urethra  or  the  oesophagus,  in 
which  a  single  dilatation,  even  if  sufficient  to  restore  the  normal  calibre, 
is  always  followed  by  a  recurrence  of  the  stenosis.  Though  some  cases 
have  been  reported  in  which  cicatricial  stricture  of  the  pylorus  has  been 
permanently  benefited  by  Loreta's  method,  most  surgeons  report  that 
recurrence  is  the  rule.  Moreover,  the  immediate  risk  which  attends  this 
operation  is  considerable.  Paul  Swain  *  reports  2  cases  which  resulted 
fatally — 1  in  five  days  from  acute  vomiting,  the  other  in  four  hours  from 
complete  rupture  of  the  stomach.  In  the  latter  case  the  stretching  was 
said  to  have  been  much  less  than  that  advised  by  Loreta.  In  one  case 
of  my  own  ^  death  followed  in  a  few  days  from  exhaustion.  Senn  ^  con- 
demns the  operation,  and  advocates  pyloroplasty  as  the  safer  and  shorter 
means  of  treating  non-malignant  stricture.  According  to  Schroeter,'' 
who  also  condemns  the  procedure,  the  mortality  is  about  46  per  cent. 

Resection  of  the  cardia  after  gastrotomy  has  never  been  attempted  on 
man.  Levy^  of  Berlin  reports  some  experimental  work  on  dogs  to 
demonstrate  the  possibility  of  such  a  procedure.  He  found  the  opera- 
tion extremely  difficult,  and  met  with  little  success. 

Pyloroplasty,  first  performed  by  Heinecke  of  Erlangen,  and  eleven 
months  later  by  Mikulicz,  and  therefore  called  the  Heinecke-Mikulicz 
method,  consists  in  a  longitudinal  or  a  diamond-shaped  incision  in  the 
anterior  surface  of  the  pylorus.  The  incision  is  carried  not  only  through 
the  tissues  of  the  stricture,  but  into  the  normal  structures  of  the  stomach 
and  duodenum.  The  resulting  longitudinal  wound  is  then  sutured  trans- 
versely (Figs.  182-184).  The  normal  gastric  and  duodenal  walls  form 
the  anterior  surface  of  the  pylorus,  the  tissues  of  the  stricture  the  pos- 
terior. This  method  of  treating  benign  pyloric  strictures  is  justly  re- 
garded by  most  surgeons  as  safer  and  surer  than  that  of  Loreta.     Senn  ^ 

1  Gin.  Soc.  Trans.,  1891.  -  Brit.  Med.  Journ.,  Feb.  19,  1887.  »  j^^g^  gj^_ 

*  Lancet,  Jan.  9,  1892.  ^  Boston  Medical  and  Surgical  Journal,  Dec.  18,  1890. 

^  Journ.  Am.  Med.  Assoc,  vol.  xiv.,  1890,  p.  845.       "^  Deut.  Zeits.f.  Chir.,  1894,  p.  296. 
«  Centralblattf.  Chir.,  Aug.  4,  1894.  «  Loc.  cit. 
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reports  2  cases  with  recovery.     DrevdoriF'  iu  an  exhaustive  review  of 
operations  upon  the  stomach  collected  29  pyloroplasties  performed  up  to 


Fig.  182. 


Pyloroplasty,  incision. 


1894,  of  which  23  were  successful  and  6  fatal.     The  average  age  of  the 
patients  was  35.35  years.     The  mortality  by  this  method,  only  20.7  per 


Fig.  183. 


Pyloroplasty,  sutures  in  position. 

cent.,  is  much  less  than  by  any  other.  Doyen  -  of  Rheims  reports  3 
cases  Avith  2  deaths.  He  incised  the  pylorus  iu  the  axis  of  the  lesser 
curvature. 

The  abdominal  incision,  the  exposure  of  the  field,  and  the  precautions 
against  extravasation  are  the  same  as  in  Loreta's  operation.  Over  the 
seat  of  the  stricture  a  longitudinal  cut  should  be  made  extending  in  both 
directions  through  normal  gastric  and  duodenal  wall.  The  incision  may 
be  single  and  straight,  or  it  may  be  in  tlie  shape  of  a  diamond.  By  a 
diamond-shaped  incision  the  anterior  portion  of  the  cicatricial  tissue  will 
be  removed.  Hemorrhage  from  the  mucous  membrane  should  be  con- 
trolled by  a  continuous  suture  or  by  ligatures.     The  extremities  of  the 


^  Beitrage  zur  klin.  Chir.,  vol.  xi.  p.  333. 


Lyons  mecl.,  .July  13,  1892. 
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cut  are  brought  together  and  sutured,  the  stomach  being  approximated 
to  the  duodenum.  The  longitudinal  line  is  thus  made  transverse.  If 
the  resulting  lumen  is  insufficient,  the  cut  should  be  extended  in  both 
directions.     The  inverted  peritoneal  surfaces  are  fastened  together  as  in 


Fig.  184. 


Pyloroplasty,  sutures  tied. 

intestinal  suture.  The  advisability  of  immediate  closure  of  the  abdom- 
inal incision,  with  or  without  drainage,  will  depend  upon  the  contamina- 
tion of  the  wound  at  the  time  of  the  operation  and  upon  the  security  of 
the  stitches. 

After-treatment  requires  rectal  alimentation,  as  in  all  operations  upon 
the  stomach.     (See  p.  272.) 

Gastrectomy  or  Pylorectomy. — The  term  "  gastrectomy  "  is  applied 
synonymously  with  pylorectomy  to  resections  of  the  pylorus.  Ga.strec- 
tomy,  properly  speaking,  means  removal  of  the  whole  stomach.  Inas- 
much as  total  extirjjation  of  the  stomach  has  been  recently  performed, 
the  term  gastrectomy  should  be  limited  to  this  operation.  Resection  of 
the  pylorus  for  cancer  was  first  suggested  by  Merrem  in  1870.  The 
first  experimental  work,  however,  was  performed  by  Gussenbauer  and 
Von  Winiwarter,  who  showed  that  in  animals  partial  resection  of  the 
stomach  was  possible.  In  1878,  Czerny  and  Kaiser  removed  without 
immediately  injurious  results  the  whole  stomach  from  a  dog.  The  dog 
lived  eight  months,  losing  half  his  weight.  The  first  pylorectomy  on 
man  was  performed  by  PeanMn  1879.  The  patient  died  on  the  fifth 
day.  The  second  operation  was  by  Rydygier  in  1880;  the  patient  died 
in  twelve  hours.  The  first  successful  case  was  that  of  Billroth's,  Jan. 
29,  1881.  DreydorfF"  gives  the  total  number  of  pylorectomies  up  to 
1894  as  188,  with  10  additional  cases  of  combined  pylorectomy  and 
gastro-enterostomy.  Of  the  188  pylorectomies,  80  recovered  and  108 
died.  After  the  combined  operation  4  recovered  and  6  died.  In  simple 
pylorectomy  the  mortality  was  74.07  per  cent.  The  operation  was  per- 
formed on  twice  as  many  females  as  males.  In  59  recoveries  from 
pylorectomy  the  length  of  life  after  operation  was  from  fifty  days  to 
three  years,  an  average  of  eleven  months  and  four  days.  The  results  in 
Czerny's  cases  at  the  Heidelberg  Clinic  are  the  most  favorable,  yet  out 
of  45  cases  of  gastric  surgery  in  this  clinic  up  to  1894,  12  pylorectomies 
for  cancer  and  2  for  benign  stenosis  give  a  mortality  of  41.2  per  cent. 

^  Gazette  des  Hopiiaux,  1879,  No.  60.  ^  Loc.  cit. 


282  SURGERY  OF  THE  ALIMENTARY  CANAL. 

In  one  of  Rydygier's  ^  cases  the  duration  of  life  after  operation  was  two 
and  a  half  years ;  in  one  of  Kocher's,  five  years  and  four  months.  A 
case  of  Wolfler's  lived  over  five  years  before  recurrence. 

Mikulicz  reported  at  the  Twenty-fourth  Congress  of  German  Sur- 
geons (1895)  the  results  of  103  operations  on  the  stomach  and  pylorus — 
gastrostomies,  gastro-enterostomies,  resections  of  the  pylorus,  and  pyloro- 
plasties. Of  these,  35  were  operated  on  by  INIikulicz  at  Krakau  and 
Konigsberg,  68  in  Breslau,  The  mortality  of  the  former  series  of  35 
cases  was  37  per  cent.,  of  the  latter  series  of  68  cases,  15  per  cent. 

In  25  operations  for  non-malignant  stricture  of  the  pylorus  there 
were  only  2  deaths,  of  73  for  carcinoma,  16  deaths.  The  causes  of 
death  were  collapse,  pneumonia,  inanition ;  in  only  2  cases  wound-infec- 
tion. The  operation  for  carcinoma  prolongs  life  on  an  average  about 
half  a  year,  and  gives  great  relief. 

Mikulicz  for  improvement  in  his  results  in  the  future  relies  mainly 
upon  progress  in  the  methods  of  diagnosis,  since  he  regards  the  present 
technique  as  perfect  as  is  possible  with  our  present  knowledge.  For 
purposes  of  diagnosis  he  recommends  an  incision  of  only  two  to  four 
centimetres  in  length. 

With  the  present  improved  technique  the  immediate  risks  of  pylo- 
rectomy  are  considerably  lessened.  Out  of  Kocher's  last  9  cases,^  only 
2  deaths  resulted  from  the  operation  itself;  of  his  last  6  cases  of  com- 
bined resection  and  anastomosis,  none  died  from  the  operation.^  Zeller  * 
of  Stutgardt  in  a  collection  of  117  cases  of  pylorectomy  for  malignant 
disease  shows  a  mortality  of  53  per  cent.  Billroth's  statistics,^  published 
in  1891,  show  that,  of  41  cases,  29  were  for  malignant  disease ;  of  the 
latter,  13  recovered  and  16  died.  There  were  12  for  benign  stricture; 
of  these,  6  recovered  and  6  died.  The  great  mortality  attending  this 
operation  is  doubtless  due  in  part  to  the  unfavorable  nature  of  the  cases. 
If  the  operation  is  performed  only  for  distinctly  localized  disease,  in 
which  resection  and  approximation  are  easy,  the  immediate  mortality 
will  doubtless  be  much  less  than  that  given  above. 

Pylorectomy  is  indicated  in  malignant  and  in  benign  growths  strictly 
limited  to  the  pylorus,  and  in  cicatricial  stenoses  in  which  pyloroplasty, 
digital  or  instrumental  dilatation,  is  impossible.  Pylorectomy  is  contra- 
indicated  in  malignant  stenoses  when  structures  contiguous  to  the  pylorus 
are  involved  or  when  remote  metastases  exist.  If  the  growth,  though 
confined  strictly  to  the  stomach,  is  so  extensive  that  the  resected  ends 
cannot  be  brought  together,  pylorectomy  combined  with  gastro-ente- 
rostomy  may  be  performed.  Cases  of  cancer  in  which  a  tumor  can  be 
felt  through  the  abdominal  wall  are  usually  so  far  advanced  that  surgical 
interference  offers  no  hope  of  permanent  cure.  Nevertheless,  on  explo- 
ration such  cases  may  be  found  favorable  for  resection,  whereas  others, 
without  perceptible  tumor,  may  be  totally  unsuitable.  One  must  be 
prepared,  in  all  cases,  therefore,  for  pylorectomy,  for  gastro-enterostomy, 
or  for  both. 

The  stomach  and  bowels  should  be  made  as  empty  as  possible  before 

1  Wiener  klin.  Woch.,  March  8,  1894.  ^  ^gy^_  ^^^i  jp'ocA.,  April  18,  1895. 

^  Eydygier,  Wiener  klin.  Woch.,  March  8,  1894. 

*  Wurtemburg  Correspondenzblatz,  1893,  vol.  Ixiii.  p.  26. 

s  Wien.  klin.  Woch.,  1891,  vol.  iv.  p.  34. 
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the  operation,  the  former  by  lavage,  the  latter  by  enemata.     (See  Prepa- 

FiG.  185. 


Pylorectomy,  lines  of  excision. 


ration  for  Operation  on  the  Stomach.)    Preliminary  rectal  feeding  should 
be  employed  for  forty-eight  hours. 

A  small  incision  in  the  median  line  should  first  be  made,  through 


Fig.  186. 


Pylorectomy,  lines  of  excision. 


which,  by  digital  exploration,  the  question  of  further  interference  may 
be  decided.     This  cut  should  be  enlarged  upward  and  downward,  to  the 
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right  or  to  the  left,  according  to  the  operation  determined  upon  and  the 
seat,  extent,  and  mobility  of  the  disease.  As  in  other  operations  upon 
the  stomach,  free  delivery  through  the  abdominal  wound  greatly  simpli- 


FiG.  187. 


Pylorectomy,  method  of  suture. 


fies  the  technique.  If  the  pylorus  is  bound  down  by  adhesions  so  that 
delivery  is  impossible,  the  incision  must  be  enlarged  sufficiently  to  permit 
free  access  to  the  parts.     In  malignant  disease,  however,  adhesions  so 


Fig.  188. 


Pylorectomy,  method  of  sutiu 


extensive  as  to  prevent  free  delivery  of  the  pylorus  usually  contraindicate 
operation. 

Before  excising  the  diseased  tissue  its  extent  should  be  accurately  de- 
termined, and  gauze  barriers  placed  on  all  sides  to  absorb  escaping  gastric 
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fluids  and  to  prevent  peritoneal  contamination.  The  stomach  above  and 
the  duodenum  below  should  be  held  firmly  by  the  fingers  of  an  assistant 
or  by  means  of  clamps  or  rubber  tubing.  The  stomach  and  the  duodenum 
should  be  cut  transversely  well  above  and  below  the  disease,  a  margin  of 
at  least  half  an  inch  of  healthy  tissue  being  removed  with  the  growth. 


Fig 


Pylorectomy,  method  of  suture. 


Hemorrhage  must  be  controlled  by  the  use  of  catch-forceps  (Figs.  185, 
186).  The  open  ends  of  the  stomach  and  the  duodenum  may  be  packed 
temporarily  with  gauze,  though  the  procedure  is  not  essential.  Sepa- 
ration of  the  mass  from  its  posterior  attachments  must  be  made  with 
extreme  caution  to  avoid  wounding  the  inferior  vena  cava,  the  abdom- 


FiG.  190. 


Pylorectomy,  method  of  suture. 


inal  aorta,  or  the  coeliac  axis.  Scissors  or  scalpel  may  be  used  for  this 
purpose,  the  bleeding  vessels  being  secured  as  fast  as  they  are  cut.  If 
the  attachments  are  long  and  lax  enough,  a  single  ligature  may  be  applied 
■before  excision  is  made.  A  very  broad  pedicle  may  be  tied  in  sections. 
All  bleeding  having  been  checked  by  means  of  ligatures,  the  open  ends 
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of  the  stomach  and  the  duodenum  should  be  fitted  together  and  fas- 
tened by  means  of  sutures.  The  gauze  packed  inside  to  prevent  extrava- 
sation must  not  be  forgotten.  If  the  opening  in  the  stomach  exceeds 
very  much  that  in  the  duodenum,  the  parts  must  be  fitted  together  by 
plastic  cuts  until  they  can  be  brought  into  easy  and  satisfactory  approxi- 
mation. Large  transverse  openings  in  the  stomach  may  be  reduced  in 
size  to  fit  the  duodenum  by  the  application  of  sutures  at  the  upper  or 
at  the  lower  extremity  of  the  cut,  or  at  both.  When  the  cut  is  ex- 
tensive and  irregular  the  sutures  must  be  applied  as  the  shape  and  size 
of  the  opening  suggest  (Figs.  187-190).  The  method  of  suture  best 
adapted  to  this  operation  is  the  interrupted  Lembert,  for  better  than  any 
other  method  it  combines  speed  with  safety.  One  or  more  rows  of 
stitches  may  be  applied.  The  chief  danger  in  this,  as  in  all  methods  of 
intestinal  suture,  is  that  of  extravasation.  Hence  in  pylorectomy  it  is 
desirable  to  provide  for  possible  extravasation  by  strands  of  sterile  gauze 
which,  applied  to  the  line  of  suture,  lead  directly  out  of  the  abdominal 
wound.  Provisional  sutures  left  in  the  external  wound  may  be  tied  after 
removal  of  the  gauze,  which  should  remain  two  or  three  days.  Rectal 
feeding  is  a  most  important  element  in  after-treatment.  Xothing  should 
be  taken  by  the  mouth  for  three  or  four  days.  (See  After-treatment  in 
Operations  on  the  Stomach.) 

When  it  is  impossible  to  bring  the  open  ends  of  the  stomach  and  the 
duodenum  together,  each  must  be  permanently  closed  and  an  outlet 
must  be  provided  between  the  stomach  and  the  intestine.  This  method, 
known  as  "  combined  pylorectomy  and  gastro-enterostomy,"  has  proved 
so  successful  that  it  is  urged  by  some  as  a  substitute  for  simple  pylo- 
rectomy, even  in  those  cases  in  which  the  stomach  and  the  duodenum 
can  be  easily  united.  Bull  has  had  success  with  this  method.  It  is 
advised  by  Hahn,^  by  whom  one  case  is  reported  which  lived  for  three 
and  a  half  years  after  operation.  The  method  is  also  recommended 
by  Braun.- 

The  statistics  of  combined  cases  are  more  favorable  than  those  of  sim- 
ple pylorectomy,  though  DreydorfF  gives  10  operations  performed  up  to 
1894,  of  which  6  were  fatal — a  mortality  of  66  per  cent.  On  the  other 
hand,  Rydygier  ^  reports  6  cases,  all  successful.  The  immediate  mortality 
of  this  method  is  lower  than  that  of  pylorectomy,  because  of  the  increased 
rapidity  with  which  it  may  be  performed^  especially  if  mechanical  aids 
are  used. 

Gastro-enterostomy  is  an  operation  devised  for  carrying  on  nutrition 
in  those  cases  of  jDvloric  stenosis,  malignant  or  benign,  in  which  pylo- 
rectomy, pyloroplasty,  or  dilatation  is  impossible.  The  alimentary  cur- 
rent, diverted  from  its  normal  channel,  passes  directly  into  the  jejunum. 
This  operation  is  indicated  most  frequently  in  malignant  stenoses ; 
rarely  in  those  of  a  cicatricial  or  benign  nature.  Gastro-enterostomy  was 
first  performed  by  Wolfler.  The  early  methods  of  gastro-enterostomy 
— Wolfler's,  Rockwitz's  modification,  and  Von  Hacker's — depended 
entirely  upon  the  use  of  sutures.  The  introduction  of  mechanical  aids 
has  materially  modified  the  technique,  especially  Avith  reference  to  speed. 

By  Wolfler's  method  the  jejunum  is  united  to  the  anterior  wall  of  the 

1  Deutsch.  med.  Woch.,  Oct.  25,  1894. 

"^  Archiv  f.  klin.  Chic,  vol.  xlv.  p.  350,  1893.  ^  Loc.  cit. 
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stomach  by  interrupted  silk  sutures.  The  incision  into  the  stomach  is  about 
three  inches  in  length,  in  the  anterior  wall  near  the  greater  curvature ; 
that  in  the  jejunum  of  similar  length  in  its  anterior  and  upper  surface. 
By  this  method  the  peristaltic  action  of  the  intestine  is  in  a  direction 
opposite  to  that  of  the  stomach,  a  combination  resulting  not  only  in  the 
retention  of  food  in  the  stomach,  but  in  vomiting  and  other  gastric  dis- 
turbances.    Rockwitz's  modification  consists  in  twistino^  the  anastomotic 

•     ... 

loop  of  intestine  half  round  on  itself  before  uniting  it  with  the  stomach. 
Yet  this  device  does  not  overcome  the  difficulty.  It  remained  for  Von 
Hacker  to  solve  the  problem.  By  his  method,  suggested  also  by 
Courvoisier  in  1883,  the  jejunum  is  united  to  the  posterior  wall  of  the 
stomach,  the  omentum  and  the  transverse  colon  remaining  intact.  When 
the  posterior  wall  of  the  stomach  is  bound  down  by  adhesions,  this 
method  is  impracticable. 

By  the  use  of  Senn's  plates,  the  Murphy  button,  and  other  mechanical 
devices  the  time  necessary  for  the  performance  of  this  operation  has  been 
greatly  shortened.  Greater  speed  is  certainly  possible  in  the  application 
of  the  Murphy  button  ;  greater  safety,  in  that  of  the  plates  of  Senn.  In 
some  cases  the  pressure-necrosis  produced  by  the  Murphy  method 
extends  beyond  the  margin  of  the  button  and  produces  a  fatal  extra va- 

FiG.  191. 


Braun's  method  of  multiple  anastomosis. 


sation — an  accident  that  happened  recently  after  one  of  the  operations 
performed  by  the  writer.  This  complication  cannot  arise  after  the  use 
of  Senn's  plates.  Moreover,  the  button  may  become  impacted  lower 
down  in  the  intestine,  especially  if  the  size  employed  is  great  enough  to 
ensure  in  successful  cases  a  permanent  anastomosis.     Nevertheless,  the 
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use  of  the  Murphy  button  greatly  shortens  and  simplifies  the  technique, 
and  the  joint  is  for  the  time  being  absolutely  perfect.  If  with  additional 
experience  fatal  extravasations  can  be  avoided,  Murphy's  method  will  be 
invaluable. 

Gastro-enterostomy  should  be  performed  through  a  median  incision 
above  the  umbilicus  long  enough  to  permit  free  inspection  and  manipula- 
tion. It  is  desirable,  if  possible,  to  draw  both  stomach  and  jejunum  out 
of  the  abdominal  wound.  The  incision  into  the  stomach  and  into  the 
jejunum  should  not  be  less  than  two  inches  in  length.  The  posterior 
edges  of  the  cut  should  first  be  sutured  together,  the  line  being  thence 
continued  forward  till  the  whole  margin  is  included.  For  greater  secu- 
rity a  second  row  may  be  applied  outside  the  first.  The  technique  of 
applying  Senn's  plates  or  the  Murphy  button  is  precisely  like  that  used 
in  intestinal  anastomosis,  and  will  be  described  under  that  head. 

Combined  Meihods  of  Anastomosis. — A  disadvantage  common  to  all 
the  above  methods  of  gastro-enterostomy  is  the  stagnation  of  food  and 
intestinal  secretions  in  the  unused  portion  of  the  jejunum  and  of  the 
duodenum.  Even  necrosis  of  the  bowel  may  take  place,  as  in  the  sec- 
ond gastro-enterostomy  ever  performed.  In  10  cases  operated  upon  by 
Wolfler's  method  regurgitation  of  bile  and  uncontrollable  vomiting 
ensued.  At  the  autopsies  the  unused  part  of  the  intestine  was  found 
full  of  food.     In  view  of  these  difficulties,  Braun  made  use  of  one  or 


Fig.  192. 


Sonnenberg's  method  of  gastro-enterostomy,  first  step. 

two  additional  anastomoses  between  the  intestinal  loops,  as  in  the  method 
first  suggested  by  Lauenstein  in  1891  (Fig.  191).  Braun  reports  5  ope- 
rations of  this  kind,  with  3  recoveries.  At  the  autopsies  of  the  2  fatal 
cases,  which  died  on  the  tenth  and  sixteenth  days,  respectively,  after  ope- 
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ration,  the  method  was  found  to  have  accomplished  its  object — namely, 
the  emptying  of  the  duodenum. 

Another  method  is  that  of  combined  section  and  anastomosis,  as 
given  under  the  head  of  Pylorectomy  and  Combined  Methods.  This 
procedure  can  be  modified  by  dividing  the  jejunum  completely,  the  lower 
end  being  inserted  directly  into  the  stomach,  the  upper  closed. 

Sonnenberg's  method,  recently  reported  by  Schroeter,^  is  as  follow^s  : 
To  the  edges  of  the  gastric  incision  catgut  sutures  wdth  long  ends  are 
fastened  at  intervals  of  a  few  millimetres.  The  incision  in  the  jejunum 
is  next  sewed  over  and  over  by  a  continuous  catgut  stitch.     The  long 

Fig.  193. 


Sonnenberg's  method  of  gastro-enterostomy,  second  step. 

ends  of  the  gastric  sutures  are  then  passed  into  the  jejunal  opening  and 
brought  out  through  a  cut  made  a  short  distance  farther  in  the  intestine. 
Traction  upon  these  ends  draws  the  stomach  into  close  approximation 
with  the  jejunum,  where  it  is  securely  fastened  by  sutures  through  the 
peritoneum.  The  method  is  not  dissimilar  in  principle  to  Maunsell's 
invagination  suture  of  the  intestine.  For  additional  security  a  second 
row  of  sutures  may  be  applied.  No  results  are  given  (Figs.  192-194). 
Sfatisfics  of  Gastro-enterostomy. — In  Dreydorff's  total  of  442  cases 
of  stomach  surgery  done  up  to  1894  are  included  215  gastro-enterosto- 
mies.  Of  this  numjjer,  122  recovered  and  93  died — a  mortality  (43.4  per 

1  Deut.  Zeitsckriftf.  Chi,:,  1894,  p.  296. 
Vol.  IV.— 19 
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cent,)  much  less  than  that  of  pylorectomv.  Out  of  23  gastro-enterosto- 
mies  done  at  the  Heidelberg  clinic  up  to  1894,  the  mortality  was  only  39 
per  cent.  The  proportion  of  men  to  women  was  as  three  to  two  in  gas- 
tro-enterostomv,  whereas  pylorectomv  has  been  performed  on  twice  as 
many  women  as  men.     Several  observers  have  noticed  that  men  come 


Sonnenberg's  method,  completed 

later  to  operation  than  women.  Zeller^  gives  statistics  of  152  cases  of 
gastro-enterostomy,  all  performed  by  suture  methods,  with  a  mortality 
of  43.5  per  cent.;  Rydygier-  gives  a  mortality  of  4  out  of  17  in  Lauen- 
stein's  cases  operated  on  by  recent  methods. 

The  comparative  mortality  of  gastric  anastomoses  performed  by  the 
suture  method  and  by  mechanical  aids  show  a  great  percentage  in  favor 
of  the  latter.  The  mortality  by  Dreydorff 's  statistics  is  43.4  per  cent, 
in  215  cases  ;  in  Zeller's,  43.5  per  cent,  in  152  cases;  in  Billroth's,  50 
per  cent,  in  28  cases  up  to  1891  ;  in  Kockwitz's,  57.7  per  cent. ;  21  cases 
operated  on  by  Wolfler's  method  had  a  mortality  of  47  per  cent.  This 
high  mortality  of  suture  methods  is  in  strong  contrast  to  that  after  the 
use  of  plates.  Magill  ^  found  a  gross  mortality  of  22.95  per  cent,  in  61 
gastro-enterostomies  performed  from  1887  to  1894  by  the  aid  of  mechan- 
ical devices. 

Gasti-orrhaphy  is  an  operation  devised  to  reduce  the  size  of  a  greatly 
dilated  stomach.  So  far  as  found,  this  operation  has  been  performed  by 
only  two  surgeons,  Bircher  and  Weir,  Bircher  ^  reported  3  cases  of  enor- 
mous dilatation  in  which  he  had  folded  a  plait  into  the  stomach,  sewing 
the  peritoneal  surface  so  as  to  retain  the  fold.     Weir  ^  reported  a  similar 

^  Loe.  cit.  ^  Loc.  cit.  ^  Annals  of  Surgery,  Sept.,  1894. 

*  Correspondenzblatt  f.  Schiveizer  Aertze,  Dec.  1,  1891. 

*  Neiv  York  Med.  Journ.,  July  2,  1892,  and  Trans.  Amer.  Surg.  Assoc.,  vol.  x. 


SURGERY   OF  THE  INTESTINES.  291 

case  in  which  he  took  a  double  tuck  in  the  stomach,  an  operation  which 
was  very  successful.  Weir  concludes  that  this  method  can  be  applied 
with  success  to  those  cases  of  chronic  dilatation  of  the  stomach  which 
are  not  much  benefited  by  lavage. 

Opeeatioxs  for  Painful  Gastric  Adhesions. — One  of  the  com- 
plications or  results  of  gastric  ulcer  is  a  possible  gastralgia,  resulting  from 
the  formation  of  adhesions.  If,  after  the  healing  of  an  ulcer  of  the 
stomach,  the  general  health  improves,  but  pain  persists,  the  possibility 
of  the  existence  of  adhesions  should  be  borne  in  mind.  Operations  for 
the  separation  of  such  adhesions  have  been  performed  several  times  with 
brilliant  results.  Landerer  ^  of  Leipsic  operated  on  3  cases  of  obstinate 
and  intense  gastralgia,  which  had  been  treated  for  months  as  neuroses. 
In  2  cases  adhesions  between  the  stomach,  the  parietal  peritoneum,  or 
the  liver  were  found,  the  freeing  of  which  caused  the  pain  to  cease. 
Terrier  ^  reports  2  successful  cases  of  this  kind ;  Lucas  Championniere/ 
a  third. 

Gasti^o-anastomosis  for  hour-glass  contraction  of  the  stomach  was 
first  performed  by  Wolfler.*  Another  case  is  reported  by  Eiselberg.'' 
Watson  of  Boston  has  recently  operated  with  brilliant  success  upon  a 
case  of  hour-glass  contraction  of  the  stomach.''  The  patient,  a  woman 
of  thirty-two,  was  reduced  to  the  last  degree  in  strength  and  weight. 
An  anastomosis  was  made  between  the  two  portions  of  the  stomach  after 
folding  the  pyloric  extremity  over  and  upon  the  cardiac.  The  surfaces 
thus  brought  in  contact  were  first  successfully  sutured.  The  anasto- 
mosis was  then  made  through  an  incision  in  the  presenting  wall  of  the 
distal  portion.  The  anterior  incision  was  then  closed.  The  patient 
made  a  perfect  recovery,  and  was  shown  by  Watson  at  the  January 
meeting  of  the  Surgical  Society  of  Boston  in  1896. 

Surgery  of  the  Intestines. 

Contused  Wounds  and  Euptures  of  the  Intestine. — 
Serious  injury  to  the  intestine  may  be  caused  by  violent  blows  upon 
the  abdominal  wall,  even  if  the  parietes  are  not  penetrated.  The  force 
of  the  blow  affects  chiefly  the  distended  coils,  and,  as  a  rule,  only  those 
coils  directly  contiguous  to  the  point  of  impact.  Rupture  of  the  intes- 
tine follows  most  frequently  a  kick  in  the  abdomen  from  a  man  or  a 
horse  or  is  produced  by  the  passage  over  the  body  of  a  heavily-loaded 
cart.  It  may  result  from  sudden  violent  blows  of  any  kind.  The 
injury  may  be  confined  to  the  inner  coats  of  the  intestine,  or  it  may 
involve  them  all  and  produce  complete  rupture.  The  laceration  may  be 
slight  or  extensive,  single  or  multiple ;  a  coil  may  be  completely  torn  in 
two.  In  a  recent  case  (July,  1895)  at  the  Massachusetts  General  Hos- 
pital, Elliot  found  a  linear  tear  of  the  duodenum  with  rupture  of 
the  stomach  caused  by  the  kick  of  a  horse.  There  was  an  extensive 
extravasation  of  blood  in  the  retroperitoneal  tissues.  The  writer  once 
repaired  unsuccessfully  an  extensive  laceration  of  the  small  intestine 
caused  by  the  kick  of  a  man.     At  the  Harvard  Medical  School,  in  a 

1  Miinchener  med.  WocL,  Sept.  26,  1893.  ^  Beime  de  Chir.,  Nov.  10,  1894. 

^  Ibid.  *  Beitrage  zur  klinische  Ckirurgie,  xiii.  1,  1894. 

°  Arch.f.  klinische  Chirurgie,  Bd.  50,  p.  923. 
*  Boston  Med.  and  Surg.  Journ.,  April  2,  1896. 
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dissecting-room  subject  in  Avhich  there  was  no  evidence  of  external 
injury,  the  intestine  was  found  torn  in  every  direction ;  the  spine  was 
also  extensively  comminuted.  The  man  had  been  caught  between  the 
dead-woods  of  two  freight-cars. 

The  chief  danger  in  intestinal  rupture  results  from  fecal  extravasa- 
tion. AVhen  the  opening  is  small  the  intestinal  contents  escape  slowly 
and  in  small  amounts,  especially  if  the  bowel  is  not  distended  or  if  the 
fffices  are  solid.  This  is  the  most  favorable  form  of  rupture,  for  adhesive 
peritonitis  may  immediately  close  the  opening  and  prevent  a  general 
infection,  particularly  when  fecal  escape  is  retarded  by  e version  of  the 
mucous  membrane  through  the  laceration.  A  spontaneous  cure  is  some- 
times effected  in  this  way.  In  extensive  lacerations  into  the  lumen  fecal 
contents  escape  more  or  less  rapidly  according  to  the  amount  of  disten- 
tion, the  fluidity  of  the  intestinal  contents,  and  the  situation  of  the  open- 
ing. If  the  rupture  is  in  the  large  intestine,  containing  hardened  fseces 
only,  extravasation  will  generally  be  slow  and  limited ;  if  in  the  small, 
distended  with  liquid  fseces,  it  will  be  rapid  and  extensive.  Unfortu- 
nately, the  force  of  the  blow  usually  expends  itself  upon  the  distended 
rather  than  upon  the  collapsed  coils,  so  that  extensive  and  fatal  extrava- 
sations are  the  rule. 

The  symptoms  of  rupture  of  the  intestine  are — first,  those  of  shock 
from  the  violence  of  the  blow  itself;  and,  secondly,  those  from  the  imme- 
diate results  of  septic  extravasation.  If  the  rupture  is  slight  and  if 
fecal  escape  is  prevented  by  rapid  adhesion-formation,  no  secondary 
symptoms  of  peritonitis  will  appear.  The  immediate  symptoms  of  shock 
and  collapse,  if  the  rupture  is  complete,  are  followed  by  those  of  rapidly- 
spreading  general  peritonitis. 

The  diagnosis  of  rupture  with  slight  extravasation  depends  upon  the 
history  and  upon  local  pain  and  tenderness.  The  constitutional  symp- 
toms are  usually  slight  and  transitory,  though  they  may  be  severe  and 
lasting.  The  symptoms  of  systemic  depression  soon  disappear,  however, 
though  pain  and  tenderness  persist  until  the  localized  peritonitis  has 
subsided.  If  the  rupture  is  extensive  or  fecal  escape  abundant,  the 
systemic  depression  is  more  marked  and  the  infection  more  general. 
The  patient  is  collapsed,  the  abdominal  muscles  are  rigid,  the  tempera- 
ture subnormal,  and  the  pulse  rapidly  rising.  These  symptoms  are 
quickly  followed  by  reaction  in  the  constitutional  signs.  The  tempera- 
ture rises;  the  abdomen  rapidly  distends;  tenderness,  at  first  local, 
becomes  general,  and  in  the  course  of  a  few  hours  the  symptoms  of 
general  peritoneal  infection  are  conspicuous. 

The  most  important  symptoms  in  this  accident  are  those  by  which 
we  may  recognize  the  nature  of  the  lesion  at  the  earliest  possible  moment, 
for  the  remedy  in  complete  ruptures,  to  be  of  avail,  must  be  applied  in 
the  first  few  hours  of  the  extravasation. 

From  the  numerous  cases  of  intestinal  rupture  reported  from  time  to 
time  it  appears  that  the  prognosis  in  complete  ruptures  is  always  grave  ; 
for  by  the  time  surgical  aid  can  be  applied  the  peritoneum  is  so  widely 
infected  that  the  patient  is  generally  beyond  relief.  When  the  fecal 
escape  is  slight  the  prognosis  is  less  serious. 

When  rupture  of  the  intestine  is  suspected,  the  indications  for  opera- 
tion are  found   chiefly  in   the  local   abdominal   symptoms,  for  general 
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systemic  depression  (shock)  not  infrequently  follows  severe  abdominal 
contusions  in  which  the  intestines  are  uninjured.  Local  pain  and  tender- 
ness, with  muscular  rigidity,  nausea,  and  vomiting,  following  immediately 
upon  a  blow  in  the  abdomen,  demand  immediate  exploration  even  if 
shock  is  slight  or  absent.  In  the  majority  of  such  cases  some  serious 
lesion  will  be  found.  General  pain,  tenderness,  and  distention,  with 
vomiting,  obstipation,  and  fever,  also  demand  abdominal  section,  though 
the  outlook  is  gloomy.  Dulness  in  the  flank  from  serous  or  hemorrhagic 
effusions  is  an  additional  justification  for  interference. 

Unless  the  signs  point  definitely  to  some  particular  spot,  the  incision 
should  be  made  in  the  median  line,  either  above  or  below  the  umbilicus, 
according  to  the  seat  of  the  blow  and  the  preponderance  of  the  local 
signs.  The  escape,  the  moment  the  peritoneum  is  nicked,  of  fluid  from 
the  abdomen  demonstrates  the  existence  of  some  serious  lesion,  even  if 
the  fluid  is  clear  and  colorless.  If  it  is  turbid  and  fecal,  intestinal  rup- 
ture is  evident.  To  determine  as  accurately  as  possible  the  seat  and  the 
extent  of  the  lesion  without  handling  the  intestines  more  than  is  abso- 
lutely necessary,  the  incision  should  be  made  long  enough  to  permit 
easy  inspection.  If  the  source  of  infection  cannot  thus  be  ascertained, 
the  intestinal  coils  must  be  examined  in  regular  order  until  the  seat  of 
injury  is  demonstrated.     Usually,  however,  detection  of  the  lesion  is  easy. 

The  treatment  of  the  injured  bowel  depends  upon  the  nature  and 
the  extent  of  the  rent.  Small  openings  and  linear  tears  may  be  closed 
by  inverting  the  peritoneal  edges  and  suturing ;  extensive  lacerations, 
with  bruising,  may  require  partial  or  even  complete  resection.  When 
neither  resection  nor  suture  is  possible,  the  gut  may  either  be  sewed  into 
the  abdominal  wound  or  packed  about  with  gauze.  Whatever  the  opera- 
tion demands  must  be  done  with  as  little  delay  and  as  little  exposure  of 
the  bowel  as  are  compatible  with  thoroughness.  The  patient's  condition 
in  some  instances  will  be  so  alarming  by  the  time  the  lesion  is  found 
that  it  will  be  necessary  hastily  to  fasten  the  injured  bowel  to  the 
abdominal  wound  or  to  pack  the  parts  with  gauze. 

More  important  than  the  technique  of  repair  in  these  cases  is  the 
cleansing  of  the  peritoneal  cavity  after  extravasation.  Let  the  suture  be 
never  so  perfect,  if  the  peritoneum  is  not  most  carefully  cleansed  a  general 
peritonitis  will  usually  result.  The  whole  abdominal  cavity  should  he 
inundated  with  warm  saline  solution,  a  procedure  which  not  only  removes 
the  infecting  material,  but  strengthens  the  circulation.  After  the  use 
of  gallons,  if  necessary,  of  this  solution,  the  dependent  places  must  be 
dried  thoroughly  with  sterile  gauze.  After  this,  as  after  all  septic 
abdominal  operations,  especially  intestinal  suture,  the  external  wound 
should  not  be  closed.  Gauze  wicks  should  be  left  in  various  places,  and 
the  line  of  suture  protected  by  the  same  material  against  possible  giving 
way  of  the  stitches.  When  the  local  and  constitutional  signs  are  so 
slight  that  exploration  is  not  indicated,  the  patient  must  be  carefully 
watched  for  some  time,  since  the  damage  to  the  intestinal  wall,  though 
causing  no  alarming  symptoms,  may  be  extensive  enough  to  result  event- 
ually in  a  necrosis  through  which  in  the  course  of  a  few  days  there  may 
be  a  burst  of  liquid  faeces. 

(For  perforation  of  the  intestine  by  typhoid  ulcers,  tuberculosis,  and 
cancer,  and  for  the  treatment  of  fecal  fistulte,  see  subsequent  sections.) 
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Intestinal  Obstruction. — Intestinal  obstruction,  used  synony- 
mously with  intestinal  occlusion,  intestinal  strangulation,  and  ileus,  is 
one  of  the  most  important  abdominal  conditions  requiring  surgical  inter- 
ference. Leichtenstern,^  from  a  consideration  of  1134  hospital  cases, 
shows  that,  excluding  hernia  and  malignant  disease,  1  death  in  from 
every  300  to  500  is  clue  to  intestinal  obstruction  in  some  form.  Fagge  ^ 
found  in  4000  autopsies  54  deaths  from  this  cause. 

Intestinal  obstructions  may  be  divided  into  the  acute  and  the  chronic. 
The  acute  cases  come  on  suddenly,  generally  without  previous  symptoms. 
The  chronic  are  slow  in  their  development,  and  are  usually  due  to 
stenosis  from  some  form  of  organic  disease.  Many  acute  obstructions, 
however,  develop  suddenly  in  the  course  of  chronic  diseases  in  which 
obstructive  symptoms  have  been  subordinate  and  unsuspected.  Such 
obstructions  occur  most  frequently  in  the  course  of  intestinal  cancer, 
though  they  are  occasionally  met  with  in  tubercular  and  syphilitic  dis- 
ease, in  the  contractions  of  diphtheritic,  dysenteric,  or  typhoid  ulcera- 
tions, or  in  the  mechanical  occlusions  of  benign  tumors,  such  as  polypi 
and  lipomata.  Acute  obstructions,  not  the  result  of  organic  disease  of 
the  intestinal  wall,  depend  upon  some  mechanical  cause  by  which  the 
lumen  is  obliterated.  Complete  atresia  of  the  intestine  may  be  the 
indirect  result  of  congenital  malformations  by  which  internal  strangula- 
tion takes  place,  as  in  the  pressure  of  a  Meckel's  diverticulum  or  in  the 
impaction  of  the  gut  in  a  foramen  in  the  mesentery  or  in  the  omentum 
or  in  an  anomalous  pouch.  Bands,  congenital  or  acquired,  may,  under 
certain  conditions,  cause  obstruction  either  by  direct  pressure  across  the 
intestine  or  by  the  strangulation  of  an  entire  coil.  Faulty  adhesions 
not  infrequently  produce  kinks  or  sharp  bends  which  result  in  a  stop- 
page as  effectual  as  that  from  any  other  cause.  Such  adhesions  may 
occur  in  the  course  of  ectopic  gestations,  of  pelvic  and  other  inflamma- 
tions, especially  appendicitis,  and  as  the  result  of  laparotomies.  Volvu- 
lus and  intussusception  necessarily  cause  complete  obstruction.  Among 
the  rarer  causes  may  be  classed  the  impaction  of  gall-stones,  enteroliths, 
intestinal  worms,  foreign  bodies,  and  hardened  faeces.  In  rare  instances 
complete  stenosis  results  from  the  pressure  of  tumors,  especially  when 
situated  in  the  pelvis. 

The  commonest  form  of  acute  obstruction,  however,  occurs  without 
mechanical  obstacle,  the  fecal  stream  becoming  stagnant  from  paralysis 
of  peristaltic  action.  This  form  of  obstruction  is  seen  most  frequently 
in  general  peritonitis,  though  it  may  result  from  injuries  and  other 
causes. 

(Obstructions  from  hernia  are  considered  elsewhere.) 

Congenital  Malformations  of  the  Intestine. — Although  con- 
genital malformations  of  the  intestine  above  the  anus  and  rectum  are 
rare,  they  may  play  an  important  role  in  the  production  of  acute  and 
chronic  intestinal  obstruction  ;  the  possibility  of  their  existence  must 
therefore  be  borne  in  mind. 

Malformations  of  the  small  intestine  may  be  atresiae,  constrictions, 
fistulous  communications,  true  and  false  diverticula,  and,  rarely,  double 
intestine.     In  nearly  all  the  cases  the  explanation  of  the  malformation 

^  Von  Ziemssen's  Encyklopddie,  American  trans.,  vol.  viii. 
^  Guy's  Hospital  Reports,  1869. 
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will  be  found  in  the  condition  of  the  omphalo-mesenteric  remains. 
Malformations  of  the  ileum  are  largely  in  excess  of  malformations  of 
any  other  portion  of  the  small  intestine,  because  of  the  relation  of  the 
vitelline  duct  to  the  ileum. 

Deformities  of  the  ileum  may  be  divided  into  two  classes — the  first 
caused  by  defective  closure  of  the  vitelline  duct,  the  second  by  excessive 
closure.  Incomplete  closure  of  the  vitelline  sac  may  result  in  a  com- 
munication between  the  umbilicus  and  the  ileum,  either  a  direct  fistulous 
opening  into  the  ileum,  a  tubular  prolongation,  or  a  fibrous  cord.  The 
last,  varying  in  length,  may  connect  either  the  intestine  or  the  mesen- 

FiG.  195. 


Malformation  of  the  intestine  from  a  child :  two  portions  of  the  intestine  parallel  within  the 
same  fold  of  the  peritoneum,  and  quite  distinct  except  for  a  small  opening  at  one  point 
(Warren  Museum). 

tery  with  the  umbilicus.  A  Meckel's  diverticulum  of  varying  length 
may  exist,  terminating  in  a  rounded  extremity,  single  or  double,  or 
terminating  in  a  fibrous  cord  attached  to  the  abdominal  wall  or  to  a  coil 
of  intestine  or  floating  free  in  the  abdominal  cavity. 

Excessive  closure  of  the  duct  may  cause  constriction  of  the  ileum, 
marked  or  slight,  total  occlusion  by  a  septum  of  mucous  membrane,  or 
complete  solution  of  the  continuity. 

Davies-Colley  '  has  reported  a  case  of  complete  occlusion  of  the  ileum 
by  membrane  ;  Theremin  ^  has  reported  7  similar  cases.  Atresia  of  the 
ileum  has  been  reported  by  Bland  Sutton  and  by  Hobson.^  Membran- 
ous occlusions  and  constrictions  of  the  duodenum  and  jejunum  do  occur, 
though  they  are  much  rarer  than  such  conditions  in  the  ileum,  and  can- 
not be  explained  by  the  omphalo-mesenteric  theory.  Willett^  reported 
a  case  of  obliteration  of  the  lower  part  of  the  duodenum,  and  also  a 


^  Path.  Soc.  Trans.,  vol.  xxix.  p.  115. 
^  Path.  Soc.  Trans.,  vol.  xxxvi.  p.  217. 


2  Deut.  Zeitschrift  f.  Chir.,  1877. 
*  Ibid.,  1894,  p.  78. 
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case  of  atresia  at  the  junction  of  the  jejunum  and  ileum.  Turner^ 
reports  a  case  in  an  infant  of  membranous  closure  of  the  jejunum. 

The  existence  of  a  double  small  intestine,  as  illustrated  in  the  dra^^- 
ing  of  a  specimen  from  the  ^\  arreu  Museum,  is  very  rare  (Fig.  195), 
Ko  literature  on  the  subject  has  been  found. 

Diverticula  of  the  intestine  may  be  true  or  false." 

Meckel's  diverticulum  is  the  true  form,  and  is  found  in  about  2  per 
cent,  of  the  subjects  (Figs.  196-198).  As  stated  above,  it  results  from 
defective  closure  of  the  vitelline  duct.     In  2  cases  at  the  Massachusetts 

Fig.  196. 


Internal  strangulation  by  a  diverticulum  (Warren  Museum). 

General,  in  which  the  writer  had  made  a  diagnosis  of  acute  appendicitis, 
an  obstruction  was  caused  by  Meckel's  diverticulum.  In  the  first,  ope- 
rated upon  by  Elliot,^  a  large  diverticulum,  distended  and  gangrenous, 
was  found.  The  second  case  was  successfully  operated  upon  by  Mixter. 
Parise  ^  claimed  to  be  the  first  to  recognize  Meckel's  diverticul'imi  as  a 
cause  of  intestinal  obstruction.  His  claim  has  been  denied  by  others, 
especially  Leichten stern.  Cazin"  has  collected  30  cases  of  strangulation 
by  diverticula,  in  25  of  which  the  tip  was  adherent.  In  a  case  of  Mc- 
Gill's  ^  the  tip  of  a  Meckel's  diverticulum  was  adherent  to  the  bladder. 

^  Paih.  Soe.  Trans.,  vol.  xxxviii.  p.  145. 

^  Osier,  Annah  of  Anatomy  and  Surgerj/,  1881. 

"  Boston  Medical  and  Surgical  Journal,  1894,  ]S'o.  24,  p.  587. 


*  Bull,  de  VAcad.  de  Med.,  1851,  p.  373. 
^  Brit.  Med.  Journ.,  Jan.  14,  1888. 


5  These  de  Paris,  1862. 
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Eeach  has  operated  successfully  upon  a  diverticulum  communk 
with  the   bladder   (Massachusetts   General    Hospital,  Oct,  1895)      in 
some  cases  the  diagnosis  of  acute  mtestmal  ob- 
FiG   197.  struction  has  been  erroneously  made  in  a  general 

r  .    peritonitis  from  perforation  of  Meckel's  diver- 

ticulum.    Doran's  case  of  perforation  by  a  pea 
is  an  instance  of  this/ 

False  diverticula  of  the  intestine  are  hernial 
protrusions  of  the  mucous  membrane  through 
the   muscular   coats.      They   are   always   small 

Fig.  198. 


■■Small  intestine  having  a  diverticulum 

\l^}t^^leIeS''^^i"^^^^^^^)-  I-*-"^^^  diverticulum  (Warren  Museum). 

and  are  of  little  surgical  importance,  save  from  the  possibility  of  their 
perforating,  and  from  their  being,  in  exceptional  cases,  contused  with 
the  vermiform  appendix  in  operations.  Edel^  has  reported  2  cases  ol 
multiple  false  diverticula  found  in  old  persons.  In  1  case  the  divertic- 
iilum  was  very  near  the  vermiform  appendix— a  position  which  might 
have  caused  confusion.  It  is  not  uncommon  to  find,  at  post-mortem 
examinations,  multiple  false  diverticula  which  have  caused  no  symptoms 

(i  11  FinQ'*  1 IIG 

Obsteuction  from  Impaction  of  Foreign  Bodies,  Gall-stones, 
AND  Enteroliths.— Foreign  bodies  which  successfully  pass  the  oesoph- 
agus and  the  pylorus  seldom  get  impacted  until  they  reach  the_  anus, 
rfow  and  then,  however,  the  impaction  takes  place  somewhere  in  the 
course  of  the  small  or  the  large  intestine,  especially  m  the  case  ot  sharp, 

1  London  Path.  Soc:  Trans.,  vol.  xxiv.  p.  122. 

2  Vir.  Archiv,  1894,  vol.  cxxxviii.  p.  347. 
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irregular,  or  elongated  bodies.  Foreign  bodies  introduced  through  the 
mouth  may  obstruct  the  lumen  of  the  intestine  by  their  size  or  by 
the  inflammatory  action  which  their  presence  excites.  They  may  be 
arrested  by  already  existing  strictures  or  the  irritation  caused  by  their 
impaction  may  result  ultimately  in  an  inflammatory  stenosis.  With 
reference  to  the  size  of  a  body  that  can  pass  through  the  intestinal 
canal,  Senn,^  after  numerous  experiments,  concluded  that  a  body  large 
enough  to. fill  completely  the  lumen  of  the  small  intestine  will  be  passed 
without  difficulty  if  no  change  is  caused  in  the  wall  of  the  intestine. 
Nevertheless,  bodies  considerably  smaller  than  the  lumen  of  the  small 
intestine  occasionally  cause  fatal  impaction.     Fig.  199  represents  the 

Fig.  199. 


JU^i 


Enterolith  of  gall-stone  origin  removed  by  operation 

actual  size  of  an  enterolith  that  caused  complete  obstruction  to  the 
small  intestine,  although  of  considerably  less  diameter  than  the  dis- 
tended bowel  above  it.  The  intestine  was  tightly  contracted  about  the 
calculus ;  below,  it  was  collapsed ;  above,  distended.  The  patient,  a 
vigorous  man  of  seventy,  had  had  the  symptoms  of  obstruction  forty- 
eight  hours.  His  general  condition  was  bad,  and  he  died  within  twelve 
hours  of  the  operation.  Doubtless  the  mucous  membrane  had  under- 
gone some  change  by  which  the  passage  of  the  stone  was  prevented, 
though  no  such  change  was  observed.  The  cause  of  impaction  seemed 
to  be  the  muscular  contractions  of  the  circular  fibres,  by  which  the  object 
was  immovably  grasped.  Whatever  the  truth  may  be  with  reference  to 
rounded  bodies,  those  with  sharp  edges  and  with  angles  may  be  arrested 
at  any  point.  At  times  they  make  their  way  out  by  ulceration  through 
the  abdominal  wall.  Poulet  mentions  a  number  of  extraordinary 
examples  of  this  kind. 

Enteroliths  formed  about  gall-stones  are  the  bodies  which  most  fre- 
quently cause  acute  obstruction.     Two  fatal   cases  of  impaction  from 
enteroliths   of  this   description   have   come   under  my  notice — the  one 
^  Trans.  Congress  American  Rhys,  and  Surgeons,  1888. 
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alluded  to  above  and  one  of  Mixter's  occurring  in  an  old  woman  sub- 
sequent to  an  attack  of  prolonged  biliary  colic.  In  the  latter  case  opera- 
tion was  refused,  and  after  death  the  stone  was  found  impacted  in  the  large 
intestine. 

Genuine  intestinal  concretions,  according  to  Ijcichtenstern,  occur  in 
less  than  2  per  cent.  Enteroliths  consist  chiefly  of  phosphates,  combined 
with  animal  matter,  or  they  may  be  entirely  vegetable  in  structure,  mixed 
with  more  or  less  fecal  matter.  Treves  mentions  as  avenolites,  or  "  oat- 
stones,"  the  concretions  frequently  found  in  Scotland,  where  coarse 
grain  diet  is  common.  Enteroliths  may  be  composed  of  medicinal  sub- 
stances, such  as  benzoin,  chalk,  or  shellac.  A  number  of  instances  of 
obstruction  by  concretions  have  been  recorded,  among  them  the  case  of 
Aberle,  quoted  by  Senn,  in  which  the  obstruction  was  caused  by  thirty- 
two  enteroliths,  each  with  a  cherry-stone  for  a  nucleus.  Virchow  re- 
ported a  similar  case.  A  fatal  case  of  concretion  formed  from  shellac 
was  reported  by  Friedlander.'  Langenbeck  -  showed  a  large  number  of 
concretions  formed  from  derivatives  of  the  biliary  acids.  Enteroliths 
of  mineral  origin,  as  stated  by  Leichtenstern,  are  heavy,  stone-like 
bodies  built  up  in  layers  of  different  shades  of  brown  from  a  centre 
which  is  usually  light-colored.  These  bodies  are  found  generally  in  the 
caecum  or  in  pouch-like  diverticula  of  the  large  intestine ;  they  are  found 
rarely  in  the  small  intestine.  In  the  older  literature  of  this  subject  gall- 
stones were  supposed  to  be  enteroliths.  In  my  own  case,  reported  above, 
the  body  was  supposed  to  be  of  fecal  origin  until  its  section  was  made. 
A  cross-section,  however,  showed  the  radiating  crystals  of  gall-stone 
cholesterin  which  made  up  the  nucleus  of  the  body, 

Leichtenstern^  in  1553  cases  of  intestinal  obstruction  found  only  41 
caused  by  gall-stones.  Courvoisier^  found  131  cases  of  obstruction  from 
this  cause.  Treves  speaks  of  30  cases,  and  Wising  of  50.  Roth  ^  col- 
lected 65  cases.  I  have  been  able  to  collect  up  to  the  present  time  149 
cases  of  obstruction  from  gall-stones  and  from  enteroliths,  of  which  133 
were  the  former  and  16  the  latter. 

Obstruction  from  gall-stones  usually  occurs  in  old  w^omen.  In  Leich- 
tenstern's  cases  32  were  women  and  9  were  men ;  in  Wising's  cases  33 
were  women  and  11  were  men  ;  in  Treves's,  4  were  women  and  1  was  a 
man ;  in  Courvoisier's,  71  were  women  and  31  were  men.  Of  149  cases, 
80  per  cent,  were  women.  Old  age  predisposes  to  this  condition.  The 
youngest  of  the  149  cases  was  forty-seven,  the  oldest  ninety,  Courvoi- 
sier  found  6  cases  under  the  age  of  forty.  In  Courvoisier's  131  cases, 
70  recovered  spontaneously  after  very  severe  symptoms  from  the  passage 
of  the  stone,  3  recovered  after  operation,  and  52  died.  Out  of  Treves's  20 
cases,  6  recovered  spontaneously  and  14  died.  Wising  had  38  deaths  in 
51  cases.  In  149  cases  I  find  47  treated  by  operation  ;  24  cases  operated 
upon  in  1879-90  show  a  mortality  of  70  per  cent. ;  23  cases  from  1890- 
95,  52  per  cent.  In  Koerte's  cases  the  largest  stone  was  5  cm.  long,  2.6 
cm.  thick,  and  7  cm.  in  circumference.  In  one  case  the  stone  was  as  large 
as  an  English  walnut, 

^  Berlin,  klin.  Woch.,  1882,  No.  1.  ^  German  Sure/.  Congress,  1880, 

^  Vun  Ziemssen's  Handbuch  der  Spec.  Pathologie  und  Therapie,  vol.  vii.  Hefte  2. 

*  Beitrdge  zur  Pathologie  und  Chirurgie  der  Gallenwege,  1890,  Leipzig. 

*  Langenbeck's  Archivf.  klin.  Ckir.,  vol.  xxxii.  p.  120. 
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It  is  often  difficult,  if  not  impossible,  to  demonstrate  the  way  in  which 
these  large  calculi  get  into  the  intestine.  51  autopsies,  however,  show  the 
following  facts :  in  33  there  was  evidence  that  there  had  been,  or  that 
there  was,  a  fistula  established  between  the  gall-bladder  and  the  duode- 
num of  sufficient  size  to  allow  the  passage  of  the  stone.  In  3  cases  the 
common  bile-duct  had  been  sufficiently  dilated  to  admit  a  finger,  there 
being  no  fistula  present.  In  1  case  there  was  a  gall-bladder-stomach  fis- 
tula,^ and  in  1  a  gall-bladder-colon  fistula.-  In  14  cases  this  region  was 
not  explored  or  was  found  to  be  normal. 

From  a  carefully-examined  series  of  these  cases  Roth  concluded  that 
the  fistula  is  generally  located  in  the  upper  part  of  the  duodenum,  about 
5  cm.  below  the  opening  of  the  common  bile-duct.  This  duct  almost 
invariably  remains  pervious.  Few  stones  large  enough  to  cause  obstruc- 
tion come  from  the  duct.  Between  the  gall-bladder  and  the  intestine 
adhesions  may  undoubtedly  form,  through  which  in  the  course  of  time 
the  calculus  makes  its  way  by  an  ulceration  so  slow  as  to  give  rise  to  no 
prominent  symptoms.  Courvoisier,  out  of  36  closely-studied  cases, 
found  only  3  in  which  the  stone  came  through  the  duct.  In  the  other 
cases  there  was  evidence  at  autopsy  to  show  that  the  stone  made  its  way 
into  the  intestine  by  ulceration.  In  one  of  Koerte's  cases  the  time  of 
perforation  was  shown  by  the  occurrence  of  a  severe  duodenal  hemor- 
rhage. In  the  4  cases  reported  by  him  the  usual  history  of  gall-stone 
was  absent,  the  only  symptom  noticed  being  a  vague  pain  in  the  abdo- 
men. In  some  instances  marked  signs  of  inflammation  of  the  gall-blad- 
der have  been  observed. 

From  the  evidence  which  the  cases  under  consideration  present,  it  is 
hard  to  tell  how  long  the  stone  has  remained  in  the  intestine  or  how  long 
it  may  remain.  In  Koerte's  case  the  first  symptom,  duodenal  hemorrhage, 
occurred  three  months  before  the  patient's  death.  It  is  probable,  there- 
fore, that  in  this  case  the  stone  remained  in  the  intestine  about  three 
months.  In  general  it  is  impossible  to  ascertain  the  length  of  time 
between  the  escape  of  the  stone  from  the  ^11-bladder  into  the  intes- 
tine and  the  initial  symptoms  of  obstruction.  The  exact  location  of 
the  impacted  calculus  has  been  determined  in  83  instances  either  by 
autopsy  or  operation,  the  result  of  which  is  shown  by  the  following 
table  : 

Duodenum 1 

Jejunum 13 

Upper  ileum 5 

Lower  ileum 50 

At  ileo-c£ecal  valve 10 

Colon,  hepatic  flexure ■ 1 

"      sigmoid  flexure 3 

In  many  instances  a  stone  impacted  at  the  anus  has  been  removed 
after  having  been  the  source  of  more  or  less  trouble. 

The  symptoms  of  impaction  are  those  common  to  acute  obstruc- 
tion. It  has  been  observed  in  gall-stone  impactions  that  fecal  vomit- 
ing comes  on  early. 

The  diag-nosis  of  obstruction  from  enteroliths  or  gall-stones  is  always 
difficult.     In  the  absence  of  definite  signs  pointing  to  other  conditions, 

'  Crnveilhier,  Bull,  el  Mem.  Soc.  de  Chi.r.,  Paris,  1885,  vol.  xi.  p.  87. 
2  Murchison,  Tr.  Palh.  Soc.,  London,  1869,  vol.  xx.  p.  219.     . 
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the  existence  of  a  gall-stone  should  be  suspected  if  the  patient  is  an  old 
woman^  especially  if  a  biliary  diathesis  is  evident.  Occasionally  a  stone 
can  be  felt  through  the  abdominal  parietes.  The  presence  of  this  lesion, 
however,  can  in  the  majority  of  cases  only  be  suspected. 

Treatment. — The  indications  for  active  surgical  interference  are 
in  no  way  diiferent  from  those  in  acute  obstructions  from  other  causes. 
In  the  absence  of  localizing  signs  a  median  incision  should  be  made, 
through  which,  by  digital  exploration,  the  situation  of  the  stone  can 
usually  be  determined.  Extraction  should  be  made  through  a  sufficiently 
long  incision  opposite  to  and  parallel  with  the  insertion  of  the  mesen- 
tery. The  incision  should  be  closed  by  a  continuous  or  an  interrupted 
Lembert  suture  in  one  or  two  layers.  The  line  of  suture  is  usually 
so  perfect  that  the  abdomen  may  be  closed  immediately. 

Intestinal  obstruction  by  worms  is  rare,  but  several  cases  have 
been  reported.  Sometimes  the  masses  of  worms  cause  complete  and 
fatal  obstruction,  as  in  Halma-Grund's  ^  case.  Similar  cases  have  been 
reported  by  Saurel  ^  and  Svepp.^  All  these  cases  occurred  in  children. 
A  successful  operation  for  the  removal  of  a  mass  of  lumbricoid  worms 
has  recently  been  recorded  by  Wyeth  *  of  New  York.  Tilton  of  Lex- 
ington in  a  personal  communication  reported  a  case  of  complete  obstruc- 
tion of  some  days'  duration,  in  which  the  gravest  symptoms  were  relieved 
by  the  passage  of  a  mass  of  lumbricoids. 

Simple  adhesion  with  flexion  of  the  bowel  has  been  a  more 
common  cause  of  acute  obstruction  within  recent  years  than  formerly, 
because  of  the  great  frequency  of  abdominal  operations.  Moreover, 
this  lesion  is  now  demonstrated  by  exploration  in  many  cases  that  in 
times  past  would  have  been  neither  diagnosticated  nor  relieved.  Acute 
obstruction  caused  by  a  sharp  bend  in  the  intestine  at  or  near  an  adhe- 
sion may  occur  in  appendicitis,  in  salpingitis,  and  in  other  peritoneal 
inflammations,  or  as  the  result  of  an  exploration  itself. 

Tlie  seat  of  the  obstruction  is  usually  in  or  near  the  pelvis,  and  the 
part  involved, is  the  small  intestine.  A  coil  becomes  firmly  adherent  by 
a  limited  area  to  some  source  of  inflammation  ;  free  movement  of  the 
coil  is  prevented  by  this  abnormal  attachment.  The  passage  of  the 
intestinal  stream  around  the  sharp  bend  thus  produced  is  possible  until 
the  proximal  portion  of  the  coil  is  unusually  clistencled ;  even  then  the 
lumen  remains  pervious  in  the  great  majority  of  cases.  Occasionally, 
however,  the  loaded  bowel  not  only  tightens  the  kink,  but  presses  it 
firmly  against  a  resisting  surface,  whereupon  complete  stenosis  takes 
place  and  the  phenomena  of  obstruction  ensue.  Exploration  will  show 
a  greatly  distended  coil  ending  at  a  sharp  angle  opposite  a  firm  adhe- 
sion, beyond  which  the  bowel  will  be  seen  collapsed.  Separation  of  the 
attachment  will  release  immediately  the  kink  and  permit  an  unimpeded 
fecal  flow.  Although  the  obstruction  is  practically  absolute,  in  reality 
no  organic  narrowing  of  the  lumen  takes  place.  Indeed,  after  the  bowel 
is  freed  it  is  found  nearly  as  distensible  as  ever,  unless  the  adhesions 
have  been  extensive  and  the  external  coats  changed  by  inflammatory 
infiltrations. 

The  sharp  flexion  or  kink  which  produces  the  symptoms  in  this  form 

^  Schmidt's  Jahrhuch,  vol.  xcix.  p.  92.  ^  Ihld. 

^  Centralblatt  f.  med.  Wissenschaft,  1888,  No.  27.  *  New  York  Polydin.,  Jan.,  1893. 
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of  obstruction  may  give  no  trouble  for  many  years ;  indeed,  the  lesion 
may  never  be  suspected  until  conditions  favorable  for  obstruction  arise. 
The  symptoms  of  obstruction  usually  appear  gradually,  the  bend  at  first 
acting  somewhat  like  a  valve,  and  at  intervals  permitting  the  intestinal 
contents  to  pass.  As  the  distention  increases  the  closure  becomes  more 
and  more  perfect,  until  obstruction  is  absolute. 

The  symptoms  in  this  form  of  obstruction,  therefore,  do  not  appear 
suddenly.  Transitory  colic,  borborygmus,  and  local  distention  are  grad- 
ually followed  by  the  conspicuous  phenomena  of  complete  obstruction. 
The  indefinite  tumor  of  a  distended  coil  may  be  felt  before  the  disten- 
tion is  general.  A  history  of  appendicitis,  of  pelvic  disease,  or  of  any 
other  form  of  general  or  of  localized  peritonitis  should  suggest  the  pos- 
sibility of  this  form  of  obstruction. 

Treatment. — In  this,  as  in  other  forms  of  acute  obstruction,  inter- 
ference should  be  practised  as  soon  as  possible,  though  haste  is  not  as 
imperative  as  in  those  lesions  which,  unrelieved,  are  sure  to  end  in  gan- 
grene of  the  bowel. 

The  seat  of  the  lesion  having  been  exposed  as  in  other  forms  of 
obstruction,  the  adherent  coil  must  be  separated  with  great  care  to  pre- 
vent rupturing  the  intestinal  wall  at  the  point  of  flexion.  In  recent 
cases  this  can  be  done  easily  with  the  finger.  In  cases  of  long  standing 
separation  can  be  accomplished  only  by  the  use  of  knife  or  scissors,  for 
the  parts  will  be  found  so  firmly  united  that  teariug  wdth  the  nail  or 
with  a  blunt  instrument  will  be  more  likely  to  open  the  intestine  than 
to  divide  the  cicatricial  tissues.  When  the  gut  is  adherent  to  parts 
other  than  intestine,  it  is  well  to  dissect  the  adhesion  from  the  former, 
leaving  the  whole  cicatricial  mass  upon  the  intestine.  The  danger  of 
rupturing  the  intestine  is  by  no  means  inconsiderable,  and  this  acci- 
dent, occurring  at  such  a  time,  adds  a  complication  that  frequently  will 
prove  fatal.  Before  closing  the  abdomen  the  released  coil  should  be  left 
in  a  free  and  natural  position,  where  by  fresh  adhesions  it  w-ill  soon  be 
fixed.  If  the  intestine  in  spite  of  great  care  is  torn  in  making  the 
separation,  the  opening  must  be  immediately  closed ;  if  a  considerable 
portion  of  the  lumen  is  lacerated,  the  edges  should  be  refreshed  before 
the  suture  is  made.  In  some  cases  the  coil  will  be  found  so  extensively 
injured  that  resection  and  suture  will  be  necessary.  At  times  there  wdll 
be  found  at  several  points  adhesions  which  can  be  relieved  only  by  pro- 
longed and  careful  dissection. 

The  prog-nosis  in  this  form  of  obstruction,  as  in  that  from  bands, 
would  be  good  if  operation  could  be  performed  in  the  first  twenty-four 
or  forty-eight  hours  of  the  attack.  If  the  symptoms  are  not  severe 
enough  to  demand  early  attention  on  the  part  of  either  patient  or  physi- 
cian, the  prognosis  is  not  seriously  affected  by  delay.  If  the  obstruction 
can  be  relieved  while  the  patient's  strength  is  still  good,  recovery  may 
confidently  be  expected.  Laceration  of  the  bowel  in  separation  of  adhe- 
sions compromises  unfavorably  the  prognosis. 

Six  cases  of  acute  obstruction  from  bands  and  flexions  have  occurred 
in  the  writers'  experience ;  3  died  and  3  recovered.  In  the  3  fatal  cases 
the  operation  was  performed  as  a  last  resort,  the  patient's  condition  being 
practically  hopeless.  In  the  first,  an  acute  obstruction  from  adhesion  of 
the  small  intestine  to  the  right  horn  of  the  uterus,  the  adhesions  were 
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separated,  but  the  patient  died  of  shock  in  a  few  hours.  In  a  second 
complete  obstruction  following  an  inflammation  caused  by  an  abortion, 
had  existed  for  several  days.  As  in  the  previous  case,  there  was  a  sharp 
flexion  of  the  small  intestine  near  the  right  horn  of  the  uterus.  The 
bowel  was  distended  above  and  collapsed  below.  The  distention  was  so 
great  and  the  intestinal  wall  so  friable  that  separation  was  not  accom- 
plished without  making  several  openings  into  the  lumen  of  the  gut. 
These  were  closed  by  interrupted  Lembert  sutures.  The  patient  died  in 
the  course  of  twenty-four  hours.  In  the  third  case  a  similar  condition 
existed  from  the  adhesions  formed  after  an  acute  aj)pendicitis  with 
abscess.  After  the  evacuation  of  considerable  pus  from  the  pelvis  the 
small  intestine  was  found  occluded  by  a  sharp  bend  at  an  acute  angle. 
This  was  easily  relieved,  but  the  patient  was  unable  to  rally  and  died  in 
a  few  hours.  In  a  fourth  case,  which  from  the  beginning  was  under 
daily  observation,  the  symptoms  of  obstruction  were  recognized  the 
moment  they  appeared.  A  gangrenous  appendix  had  been  successfully 
removed  in  a  very  unpromising  case.  During  the  convalescence  the 
bowels,  which  had  been  moving  freely,  became  constipated  and  dis- 
tended. Through  the  thin  abdominal  walls  peristalsis  could  be  seen 
gradually  increasing  in  force  and  in  outline.  The  small  intestine  was 
found  caught  in  the  pelvis  very  much  in  the  same  way  as  in  the  three 
preceding  cases.  The  afferent  coil  was  much  distended,  the  efferent  col- 
lapsed. The  adhesions,  being  recent,  were  easily  separated  with  the 
fingers,  whereupon  all  the  obstructive  symptoms  subsided.  In  a  fifth 
case  the  flexion  was  caused  by  a  hemorrhagic  infiltration  of  the  small 
intestine  in  the  course  of  an  extra-uterine  pregnancy.  Separation  of 
the  foetal  sac  relieved  the  symptoms,  and  recovery  followed.  Recovery 
followed  in  a  sixth  case  after  the  separation  of  adhesions  between  the 
sigmoid  flexure  and  the  uterus. 

Strangulation  by  Cords  and  Bands. — This  cause  should  really 
include  the  preceding,  for  the  lesion  is  very  similar ;  in  the  one  case  the 
adhesions  act  like  a  traction  diverticulum  of  the  oesophagus,  the  band 
being  at  the  outside  and  pulling  away  from  the  mesentery  ;  in  the  other 
the  band  compresses  the  intestine  toward  the  mesentery.  External 
strangulated  hernia  excepted,  obstruction  by  cords  or  bands  is  the  more 
frequent  form  :  35  per  cent,  of  all  of  Leichtenstern's  cases  of  obstruction 
were  of  this  kind.  The  primary  cause  is  generally  faulty  adhesions 
of  some  kind  occurring  in  inflammations  of  the  appendix,  of  the  ovaries, 
and  of  the  tubes.  More  rarely  the  obstruction  may  be  caused  by  a  loop 
in  the  mesentery  or  by  congenital  malformations,  as  in  the  case  of 
Meckel's  diverticulum.  Finally,  the  bowel  may  become  strangulated 
in  a  hole  in  the  omentum. 

Bands  from  peritoneal  adhesions,  though  they  may  exist  anywhere, 
are  usually  situated  in  the  pelvis  or  in  the  region  of  the  ileo-csecal  valve. 
Statistics  show  that  this  form  of  obstruction  is  twice  as  common  in  males 
as  in  females.  The  small  intestine  is  affected  in  over  80  j)er  cent,  of  all 
cases.  The  obstruction  consists  in  an  intestinal  loop  passing  under  or 
over  the  band  or  in  the  formation  of  a  flexion  or  kink,  as  described 
above. 

Complete  stenosis  of  the  intestinal  canal  from  the  adhesions  following 
abdominal  operations  is  extremely  rare.     The  cases  upon  which  statistics 
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rest  are  in  many  instances  erroneous,  because  the  paresis  of  general  peri- 
tonitis is  mistaken  for  that  of  acute  obstruction.  Lucas  Championniere  ^ 
has  reported  6  cases  of  obstruction  from  the  adhesions  following  lapa- 
rotomy, in  all  of  which  the  first  symptoms  occurred  on  the  eighth  day 
after  operation.  Collas^  of  Paris  collected  23  similar  cases,  in  18  of 
which  the  operation  had  been  ovariotomy.  Of  8  operated  on,  4  recov- 
ered. In  most  of  the  cases  tiie  symptoms  came  on  within  six  days  after 
the  operation,  but  in  one  they  were  delayed  six  years. 

The  omentum  is  frequently  involved  in  peritoneal  inflammations, 
especially  appendicitis,  and  at  times  causes  obstructing  bands.  The 
intestine  may  slip  through  an  opening  in  the  omentum  and  thus  become 
strangulated.  Similarly,  the  mesentery  may  produre  obstruction,  the 
iutestine  either  slipping  through  an  opening  or  being  compressed  by  a 
band. 

The  vermiform  appendix  may  cause  acute  obstruction  by  some  faulty 
position  by  which  it  acts  as  a  band  compressing  the  intestine.     This 

Fig.  200. 


Strangulation  of  intestine  by  tlie  appendix  (Warren  Museum). 

cause  of  obstruction  is  extremely  rare,  only  one  or  two  cases  having  been 
rejDorted.  Graves  ^  gives  such  a  case.  Another  is  reported  by  Nicolay- 
sen.*  The  specimen  of  a  third  case  is  shown  in  Fig.  200.  (For  Intus- 
susception and  Volvulus  see  p.  452.) 

Chronic  Intestinal  Obstruction. — Chronic  intestinal  obstruction 


1  DuUin  Journ.  Med.  Sci.,  Aug.  1,  1893. 
*  Lancet,  Dec.  6,  1884. 


2  Thhe,  1891. 

*  Rrit.  Med.  Journ.,  July  23,  1892. 
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may  be  caused  by  fecal  accumulations  without  disease  of  the  bowel.  In 
such  cases  masses  collect  in  the  caecum  or  in  the  ascending  colon.  They 
are  found  in  the  aged,  and  most  frequently  in  females.  Stercoral  ulcers 
and  strictures  may  result,  which  may  lead  to  the  so-called  ileus  paralyticus 
of  the  insane. 

The  usual  cause  of  chronic  obstruction  is  organic  disease,  either 
benign  or  malignant,  from  which  a  stenosis  results.  Acquired  benign 
strictures  result  from  the  healing  of  tubercular,  typhoidal,  dysenteric, 
and  syphilitic  ulcers.  They  may  also  result  from  the  spontaneous  heal- 
ing of  an  intussusception,  the  bowel  contracting  at  the  line  of  separation 
between  the  healthy  and  the  necrotic  tissue.  Finally,  strictures  may 
result  remotely  from  the  impaction  of  foreign  bodies,  with  subsequent 
ulceration. 

Benign  tumors  within  the  lumen  of  the  intestine  occasionally  cause 
chronic  impediment  to  the  passage  of  fecal  matter.  The  fibrous  polyp 
is  rarely  large  enough  to  cause  obstruction.  A  few  cases  of  obstruction 
from  cysts  have  been  recorded.  Buchwald  ^  reports  a  fatal  case  of  this 
kind  caused  by  two  cysts  which  were  situated  outside  the  bowel  and 
communicated  with  it.  In  one  case  observed  and  operated  upon  by  the 
writer  a  lipoma  growing  from  the  internal  surface  of  the  caecum  caused 
intussusception.  The  tumor  was  large  enough  to  fill  completely  the 
lumen  of  the  intestine,  and  would  have  done  so  but  for  its  situation  on 
the  internal  surface  of  the  caput  cseci,  a  little  to  one  side  of  the  fecal 
stream.  Once  having  been  caught  in  the  constricting  fibres  of  the  intes- 
tine, it  was  forced  along,  dragging  with  it  the  caput  cseci,  until  complete 
invagination  was  produced.^  Reduction  of  the  invagination  and  removal 
of  the  tumor  resulted  fatally.  Tumors  growing  outside  the  bowel  may 
cause  obstruction  by  pressure.  To  this  class  cysts  of  the  mesentery 
belong.  Obstruction  to  the  small  intestine  from  the  pressure  of  external 
growths  is  extremely  rare.  Obstruction  from  the  pressure  of  incarcer- 
ated pelvic  tumors,  on  the  contrary,  is  not  unusual. 

Malignant  disease  is  probably  the  most  common  cause  of  chronic 
intestinal  obstruction.  The  usual  form  of  malignant  stricture  is  a 
columnar-celled  carcinoma.  Though  sarcoma  is  uncommon,  it  does 
occur  in  the  small  intestine.  Cases  of  primary  sarcoma  are  occasion- 
ally reported,  as  in  that  of  Bessel-Hagen  ^  in  which  the  jejunum  was 
resected.  Jalland  *  reports  a  case  of  sarcoma  also  in  the  small  intestine. 
Madelung^  was  able  to  collect  14  cases  of  this  kind,  the  majority  of 
which  were  between  the  ages  of  thirty  and  fifty  years.  The  average 
duration  of  life  in  these  cases  was  thirteen  months.  Sarcomatous  stric- 
tures are  usually  primary,  starting  in  the  mucous  layer.  Early  meta- 
stases to  the  lymphatics,  to  the  liver,  and  to  the  spleen  are  observed. 
They  are  frequently  annular,  and  in  the  early  stages  may  jjermit  com- 
plete excision.  In  the  course  of  their  growth  the  contiguous  structures 
are  infected  early.  The  disease  often  involves  adjacent  coils  until  the 
whole  region  is  solid  with  an  infiltrating  mass.  Cancerous  strictures 
usually  involve  the  large  intestine.  They  are  situated  most  commonly 
at  the  sigmoid  flexure,  next  in  frequency  at  the  ileo-csecal  valve,  more 

1  Deut.  med.  WocL,  1887,  No.  40.  ^  Trans.  Amer.  Surg.  Aasoc,  1892,  p.  205. 

"  Virchow's  Archiv,  vol.  xcix.  No.  1.         *  Lancet,  April  21,  1894. 
°  Centralblatt  /.  Ckir.,  July  30,  1892. 
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rarely  at  the  splenic  or  hepatic  flexures.  They  occur  late  in  life,  in  men 
as  frequently  as  in  women,  either  from  hereditary  disposition  and  with- 
out apparent  local  cause  or  from  malignant  degeneration  of  cicatrices 
of  ulceration  and  of  pre-existing  foci  of  inflammation.  The  exciting 
cause  of  the  disease  is  unknown  and  is  incapable  of  demonstration. 

Symptoms. — In  many  cases  of  malignant  stricture  no  symptoms 
are  observed  by  which  the  presence  of  so  serious  a  disease  is  even  sus- 
pected until  the  first  obstructive  signs  appear.  In  others  constitutional 
and  local  signs  of  cancer  may  exist  long  before  obstructive  symptoms 
appear.  In  some  cases  evidence  pointing  to  organic  disease  can  be 
elicited  only  by  careful  inquiry.  The  patient  may  recall  occasional 
attacks  of  colic.  Slight  loss  of  weight  and  perhaps  a  trivial  malaise 
may  be  admitted  in  some  cases ;  in  others  no  symptoms  whatever  have 
been  noticed  until  complete  obstruction  takes  place.  Nevertheless, 
exploration  often  reveals  a  stricture  so  great  as  to  be  entirely  plugged  by 
the  seed  of  an  apple  or  an  orange.  On  the  otlier  hand,  the  signs  of 
disease  are  sometimes  glaringly  plain  before  the  symptoms  of  obstruction 
appear :  the  previous  history  points  clearly  to  a  constitutional  cause ; 
the  cachexia  is  marked ;  the  emaciation  is  great ;  and  a  well-defined 
characteristic  tumor  is  felt.  Chronic  obstruction  from  the  gradual 
closure  of  the  intestinal  lumen  by  cancerous  growth  may,  therefore, 
appear  suddenly  without  previous  symptoms,  or  slowly  as  the  natural 
sequence  of  a  recognized  intestinal  growth. 

The  cardinal  symptoms  of  acute  obstruction  appearing  suddenly  in 
the  course  of  malignant  or  other  strictures  do  not  diiFer  materially  from 
those  of  acute  obstruction  from  other  causes.  Obstructions  slowly  devel- 
oping in  the  course  of  organic  disease  usually  present  characteristic 
signs,  even  in  the  absence  of  definite  physical  evidence  of  local  disease. 
Transitory  attacks  of  colic,  increased  peristalsis,  loud  gurgling  at  or 
near  the  seat  of  pain,  with  the  constitutional  signs  of  malignant  disease, 
suggest  strongly  the  possibility  of  organic  stricture.  In  some  cases  the 
bowel  above  the  stricture  will  be  so  thickened  that,  when  distended,  a 
rounded,  resistant,  and  tympanitic  tumor  will  be  felt.  Subsidence  of 
this  tumor  after  the  passage  of  yeasty  faeces  indicates  a  letting  up  of  the 
constriction.  Repeated  attacks  of  this  kind  point  conclusively  to  an 
organic  stricture.  In  chronic  obstruction  from  any  cause,  especially  if 
attended  by  emaciation,  violent  efibrts  at  peristalsis  can  be  seen  through 
the  abdominal  walls.  Some  authorities  regard  this  as  a  sure  sign  of 
chronic  obstruction. 

Chronic  intussusception  as  a  cause  of  obstruction  has  been  observed. 
In  such  cases  gangrene  of  the  intussusceptum  does  not  take  place,  nor 
is  the  lumen  of  the  intestine  entirely  closed. 

Symptoms  of  Acute  Obstruction. — Pain,  the  first  and  most  im- 
portant symptom  of  acute  obstruction,  comes  on  suddenly  in  violent 
paroxysms.  Vomiting  begins  early.  At  first  the  vomitus  consists  of  the 
contents  of  the  stomach  only ;  later,  if  unrelieved,  it  contains  bile  and 
the  regurgitated  contents  of  the  small  intestine ;  finally,  if  the  obstruc- 
tion is  in  the  large  intestine,  the  vomiting  may  become  distinctly  fecal. 
The  dark  fluid  so  often  vomited  in  acute  obstruction,  as  well  as  in  gen- 
eral peritonitis,  is  not  necessarily  stercoraceous,  though  often  so  described. 
Distention  of  the  abdomen  begins  soon  after  the  onset  of  pain  and  vomit- 
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ing,  and  it  is  at  times  excessive.  Tenderness  is  usually  present — at  first 
local  and  later  general.  Obstipation  is  complete,  though  flatus  and 
faeces  may  pass  from  the  bowel  below  the  stricture  in  the  early  hours 
of  an  acute  obstruction,  and  thus  give  rise  to  error.  After  one  or  two 
evacuations  of  this  kind  nothing  whatever  will  be  passed  by  rectum. 
With  the  onset  of  the  acute  symptoms  collapse  out  of  all  proportion  to 
the  severity  of  the  lesion  may  take  place,  in  some  cases  making  in  a  few 
hours  surgical  interference  practically  hopeless.  In  other  cases  a  week 
even  may  elapse  without  grave  systemic  depression.  In  those  forms  of 
obstruction  which  are  accompanied  by  extensive  sloughing  of  the  bowel 
and  by  rapid  peritoneal  infection  early  and  severe  constitutional  symp- 
toms may  be  explained ;  so,  too  the  slight  systemic  depression  after 
complete  obstruction  without  necrosis,  as  in  the  pressure  of  a  tumor  or 
the  constriction  by  a  band.  Yet  even  in  the  former  condition  the  gen- 
eral symptoms  may  be  slight,  and  in  the  latter,  contrary  to  expectation, 
they  may  be  severe.  Hence  inferences  based  upon  an  excellent  general 
condition  are  not  always  reliable.  In  one  case  exploration  under  the 
most  encouraging  circumstances  will  disclose  a  local  lesion  practically 
hopeless ;  in  another  operation  under  most  unfavorable  and  desperate 
conditions  will  reveal  a  trivial  cause. 

In  certain  cases  physical  examination  may  show  a  definite  tumor. 
In  volvulus,  for  instance,  the  affected  coil  may  be  felt  as  an  ill-defined 
resistance  through  the  abdominal  walls ;  in  intussusception,  as  a  sausage- 
shaped  tumor ;  in  other  cases  nothing  beyond  a  general  distention  can 
be  detected.  Though  most  surgeons  justly  contend  that  refinements  in 
diagnosis  are  unnecessary  when  acute  abdominal  symptoms  exist  which 
demand  immediate  interference,  yet  it  is  obviously  desirable  before  ope- 
ration to  ascertain  as  exactly  as  possible  the  seat  and  nature  of  the  lesion 
present.  This,  however,  must  not  be  done  at  the  expense  of  valuable 
time.  When  symptoms  are  present  which  indicate  clearly  the  necessity 
of  exploration,  one  must  be  prepared  to  meet  any  of  the  formidable 
abdominal  emergencies. 

The  greater  the  violence  of  the  onset,  the  more  acute  the  pain,  the 
earlier  the  appearance  of  vomiting  and  distention,  the  more  likely  it  is 
that  the  seat  of  the  trouble  is  in  the  small  intestine.  Fecal  vomiting  is 
often  absent ;  even  when  present  and  persistent  it  is  not  pathognomonic 
of  acute  obstruction,  for  it  may  result  from  the  paresis  of  a  general  peri- 
tonitis. The  temperature  is  usually  normal  or  subnormal.  Local  dis- 
tention is  a  sign  of  great  diagnostic  value,  as  shown  by  Obalinski  ^  in  an 
analysis  of  110  cases.  The  value  of  increased  peristalsis  as  a  diagnostic 
sign  has  recently  been  emphasized  by  all  writers  upon  intestinal  obstruc- 
tion. This  symptom,  however,  is  not  pathognomonic  of  acute  or  of 
chronic  obstruction,  for  it  is  frequently  seen  when  no  obstruction  what- 
ever exists.  Violent  peristalsis  is  more  conspicuous  in  chronic  obstruc- 
tions than  in  acute,  for  in  the  former  the  bowel-wall  is  thickened  and 
strengthened  and  the  abdominal  walls  are  thinned.  In  many  acute 
forms  peristalsis  is  absent,  the  intestines  being  over-distended  and  par- 
alyzed. 

Diagnosis. — For  all  practical  purposes  the  only  diagnosis  necessary 
is  that  an  acute  obstruction  exists,  and  that  interference  is  or  is  jiot  indi- 
^  Archivf.  klin.  Chir.,  vol.  xlviii.,  1894. 
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cated.  An  exact  distinction  between  the  different  lesions  which  demand 
immediate  treatment  is  not  only  unnecessary,  but  is  often  impracticable. 
Nevertheless,  it  is  essential  to  make  out  as  clearly  as  possible  the  lesion 
present,  that  a  necessary  operation  may  be  hastened,  an  unnecessary  and 
harmful  one  avoided.  The  diagnosis,  therefore,  between  enteritis  and 
peritonitis  on  the  one  side  and  acute  mechanical  obstruction  on  the  other 
is  of  extreme  importance.  Enteritis  in  the  phlegmonous  or  ulcerative 
form  occasionally  resembles  closely  acute  obstruction.  In  the  former 
fever  is  present,  with  general  tenderness.  The  collapse  is  not  extreme, 
nor  is  the  obstruction  total.  No  tumor  can  be  felt.  Moreover,  the 
history  is  of  great  significance,  the  symptoms  appearing  slowly  and 
gradually  increasing  to  their  full  development.  Between  acute  general 
peritonitis  and  acute  obstruction  the  diagnosis  is  sometimes  impossible. 
Acute  general  peritonitis  is  always  preceded  by  some  exciting  cause  con- 
nected with  the  abdominal  viscera,  from  which  inflammation  extends 
into  the  general  peritoneal  cavity.  (See  Peritonitis.)  If  such  causative 
lesions  are  present,  differentiation  is  usually  easy ;  if  they  are  absent, 
the  local  and  constitutional  signs  of  general  peritonitis  may  simulate  so 
closely  obstruction  that  a  correct  diagnosis  is  impossible.  Indeed,  even 
when  a  definite  cause  for  peritonitis  is  known  to  exist  it  may  be  at  times 
impossible  to  differentiate  between  these  two  conditions. 

In  the  first  hours  acute  obstructions  present  only  the  signs  of  stop- 
page— pain,  distention,  vomiting,  and  obstipation,  with  perhaps  symptoms 
pointing  toward  the  causative  lesion.  At  this  stage  acute  general  peri- 
tonitis is  accompanied  by  marked  constitutional  signs — rise  of  pulse  and 
temperature.  Stasis  of  intestinal  contents  takes  place  later,  for  paralysis 
of  peristalsis  comes  on  gradually.  Auscultation  from  time  to  time  in 
mechanical  obstruction  shows  increasing  peristaltic  action;  in  peritonitis, 
diminishing  or  absent.  After  the  lapse  of  a  few  hours  some  forms  of 
obstruction  result  necessarily  in  general  peritonitis,  in  which  the  svmp- 
toms  of  the  original  lesion  are  completely  masked.  In  other  forms, 
general  infection  not  arising,  the  diagnosis  of  mechanical  obstruction 
becomes  apparent. 

Practically,  the  opportunity  for  a  close  distinction  between  these  dis- 
eases seldom  arises  until  the  signs  of  both  are  obscured  by  an  excessive 
distention.  The  chief  symptoms  in  the  case  are  at  this  time  almost 
identical,  the  minor  differences  being  wholly  obscured.  The  patient, 
excessively  distended,  vomits  or.  regurgitates  constantly  a  dark,  thin 
fluid  ;  obstipation  is  complete ;  the  pulse  high ;  the  temperature  high  or 
unaffected  ;  systemic  depression  marked.  A  case  seen  at  this  time  pre- 
sents the  greatest  obstacles  to  the  formation  of  a  correct  opinion.  No 
wonder  that  the  mistake  is  often  made  of  calling  a  general  peritonitis  an 
acute  obstruction  ;  it  is  by  no  means  confined  to  the  inexperienced. 

In  some  cases  the  diagnosis  can  be  made  by  rectal  injections  or  insuf- 
flations ;  in  others  by  a  suggestive  history ;  in  others  by  the  physical 
signs  of  active  peristalsis ;  in  others  by  a  slight  preponderance  of  signs 
toward  the  one  or  the  other  disease ;  in  all,  fortunately,  it  can  and  should 
be  made  without  unnecessary  delay,  by  exploration. 

In  the  medical  treatment  of  acute  obstructions  no  cathartic  should 
be  used  ;  opium  should  be  given  in  sufficient  quantities  to  control  peri- 
stalsis.    Active  medical  treatment  consists  in  rectal  injections  of  gas  or 


SURGERY  OF  THE  INTESTINES.  309 

of  fluid  and  in  abdominal  massage.  The  former  are  not  to  be  thought 
of  except  in  intussusception  and  volvulus,  and  even  in  those  diseases 
they  are  often  not  only  ineffective,  but  productive  of  harm.  Massage 
is  applicable  especially  to  impactions  from  gall-stones,  enteroliths,  fecal 
masses,  and  foreign  bodies.  It  is  especially  efficacious  in  conjunction 
with  rectal  injections  with  the  patient  inverted.  The  chief  objection  to 
the  use  of  massage  lies  in  the  danger  of  hastening  an  extravasation  in 
those  obstructive  lesions  which  compromise  the  life  of  the  bowel. 

The  weight  of  opinion  is  decidedly  against  prolonged  non-operative 
methods  of  treatment.  If  not  successful  immediately,  they  should  be 
abandoned,  for  the  time  lost  in  their  employment  cannot  he  spared  in 
most  of  the  lesions  which  produce  acute  obstruction. 

Operative  Treatment  of  Acute  Obstruction. — The  operations  that  may 
be  indicated  in  acute  intestinal  obstruction  are  as  follows  : 

Reduction  of  an  invagination  ; 

Untwisting  of  a  volvulus; 

Cutting  of  a  band ; 

Intestinal  resection  and  end-to-end  suture ; 

Lateral  anastomosis ; 

Formation  of  an  artificial  anus  ; 

Enteroplasty ; 

Enterotomy. 
(For  the  description  of  these  operations  see  subsequent  sections.) 

In  practically  all  cases  of  acute  obstruction  laparotomy  is  called  for 
after  the  failure  of  palliative  measures.  Unfortunately,  most  cases  of 
acute  obstruction  come  to  operation  so  late  that  no  radical  measures  can 
possibly  be  attempted.  When  the  patient's  condition  is  good  enough 
to  permit  the  immediate  removal  of  the  exciting  cause,  that  method  of 
procedure  should  be  selected  which  the  seat  and  nature  of  the  lesion,  as 
determined  by  exploration,  demand.  One  of  the  chief  immediate  dan- 
gers in  both  palliative  and  in  radical  operations  is  the  constant  regur- 
gitation of  liquid  from  the  stomach  during  anaesthesia,  especially  when 
there  is  great  distention.  On  account  of  this  fact  some  surgeons  deem 
it  important  to  empty  and  wash  out  the  stomach  before  aneesthesia. 
Though  this  procedure  may  be  of  advantage  in  those  cases  in  which 
the  strength  is  sufficient  to  justify  the  delay,  in  urgent  cases  the  doubtful 
benefit  derived  makes  the  loss  of  time  inadvisable.  Moreover,  as  fast 
as  the  stomach  is  emptied  it  will  be  refilled  by  regurgitation  from  the 
small  intestines,  so  that  the  objection  to  operating  when  the  stomach  is 
distended  will  not  be  obviated.  This  symptom  is  a  grave  one,  and  not 
infrequently  compromises  seriously  the  success  of  the  operation.  In 
some  instances,  when  the  patient  is  fully  anaesthetized,  a  flood  of  liquid 
will  suddenly  be  regurgitated  from  the  stomach,  filling  the  pharynx, 
mouth,  and  nose,  and  endangering  the  patient's  life.  Even  if  the  sur- 
geon is  on  the  lookout  for  this  symptom,  it  will  sometimes  be  very  dif- 
ficult, if  not  impossible,  to  prevent  death  upon  the  table.  One  anaes- 
thetic seems  to  be  as  good  as  another  in  these  cases,  for  the  vomiting  is 
due  to  the  obstruction.  Much  more  important  than  the  anaesthetic  itself 
is  the  care  used  in  its  administration.  Anaesthesia  should  never  be  so 
profound  that  the  patient  cannot  himself  keep  his  throat  clear. 

Unless  there  is  some  definite  reason  for  a  special  incision,  the  median 
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line  should  be  selected  in  all  forms  of  obstruction.  It  may  be  made 
above  or  below  the  umbilicus  according  to  the  preponderance  of  the 
symptoms.  If  very  extensive  exploration  is  necessary,  the  incision 
may  be  carried  both  above  and  below  the  navel  in  order  to  permit 
inspection  of  the  whole  alimentary  canal.  The  cut  through  the  perito- 
neum should  be  small  at  first,  in  order  to  determine  the  existence  of  an 
acute  lesion,  for  in  all  acute  obstruction — and,  in  fact,  in  all  serious 
abdominal  lesions  in  which  peritoneum  is  involved — free  fluid  will 
escape  from  the  opening.  The  character  of  the  fluid  will  indicate  in  a 
general  way  the  nature  of  the  lesion.  In  non-septic  cases  it  will  be 
clear ;  in  septic,  turbid  or  purulent ;  in  hemorrhages,  bloody.  The 
escape  of  fluid  of  any  kind  not  only  justifies  the  steps  thus  far  taken,  but 
demands  further  investigation.  The  situation  of  the  commoner  lesions 
producing  symptoms  of  obstruction  should  first  be  explored — in  the 
male  the  vermiform  appendix,  in  the  female  the  pelvis ;  next,  in  both, 
the  sigmoid  flexure,  the  ileo-csecal  valve,  the  splenic  and  hepatic  flex- 
ures of  the  large  intestine,  the  coils  of  the  large  and  small  intestine, 
and,  finally,  the  gall-bladder  and  stomach.  In  by  far  the  larger  num- 
ber of  cases  manual  exploration  performed  in  this  manner  will  demon- 
strate the  seat,  if  not  the  nature,  of  the  lesion.  The  incision  may  then 
be  extended  to  suit  the  exigencies  of  the  case.  If  the  patient's  strength 
does  not  justify  the  prolonged  manipulations  necessary  for  the  radical 
cure  of  the  disease  or  even  for  its  demonstration,  an  artificial  anus  may 
be  made  by  fastening  the  bowel  securely  into  the  wound  above  the  con- 
striction. In  this  manner  the  patient  may  be  tided  over  the  existing 
emergency,  and  radical  operation  may  be  performed  later  under  more 
favorable  circumstances. 

Exploration  and  operation  are  often  much  impeded  by  the  excessive 
distention  generally  present  in  acute  obstructions.  Even  if  it  is  possi- 
ble to  demonstrate  the  lesion,  radical  operation  may  not  only  be  seriously 
embarrassed,  but  practically  prevented,  by  this  condition.  Under  such 
circumstances  it  may  be  advisable,  in  spite  of  the  dangers  of  infection,  to 
incise  and  collapse  one  or  more  coils. 

The  demonstration  of  a  distended  coil  and  of  a  collapsed  one  in  the 
field  of  exploration  is  absolutely  indicative  of  an  obstruction  somewhere 
between  the  two.  If  the  collapsed  portion  is  above  the  ileo-csecal  valve, 
it  shows  that  the  obstruction  is  in  the  small  intestine.  A  distended 
small  intestine  and  a  collapsed  large  one  will  place  the  lesion  not  far 
from  the  ileo-csecal  valve.  The  surgical  procedure  indicated  depends 
upon  the  seat  and  nature  of  the  lesion  and  the  patient's  condition. 

Manual  exploration  of  the  abdomen  in  eases  of  intussusception  will 
reveal  a  sausage-shaped  tumor  in  some  portion  of  the  abdominal  cavity. 
The  most  characteristic  sign  is  the  tense  band  of  mesentery  drawn  into 
the  intussuscepiens  with  the  intussuscepted  portion.  In  volvulus  a  local- 
ly-distended and  tense  coil  will  be  found.  (Vide  Intussusception  and 
Volvulus.)  The  local  condition  most  frequently  resembling  a  volvulus 
is  mesenteric  thrombosis,  with  the  changes  in  the  intestinal  coil  incident 
to  this  lesion.  The  sensations  to  the  fingers  are  very  similar.  The 
affected  coil  is  paralyzed,  distended,  and  resistant,  heavy,  in  color  hemor- 
rhagic, dark,  and  even  gangrenous.  The  necrotic  peritoneum  is  often 
split  by  distention,  and  here  and  there  abraded,  the  muscular  coat  show- 
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ing  through.  If  the  necrosis  has  gone  far  enough,  minute  perforations 
will  be  found  through  which  contiguous  coils  will  have  been  infected. 
Bands  can   be  easily  recognized  when  they  are  felt. 

If  the  patient's  condition  is  good,  the  operator  may  proceed  to  radi- 
cal measures.  In  intussusception  gentle  efforts  should  be  made  to  reduce 
the  invagination.  Too  much  force  must  not  be  applied  for  fear  of  rup- 
turing the  presumably  necrotic  bowel.  If  reduction  cannot  be  accom- 
plished, resection  of  the  affected  coil  should  be  made  at  the  point  of 
constriction.  In  this  manner  the  necrotic  portion  of  the  bowel  may  be 
removed  and  the  continuity  of  the  intestine  restored  either  by  end-to- 
end  suture  or  by  lateral  anastomosis.  If  this  cannot  be  accomplished, 
an  artificial  anus  should  be  made  above  the  point  of  constriction.  In 
volvulus  the  incision  must  be  enlarged  until  the  whole  coil  can  be  dis- 
tinctly recognized.  The  affected  portions  should  then  be  untwisted.  If 
the  integrity  of  the  bowel- wall  is  impaired  or  if  an  extensive  thrombosis 
is  present,  resection  must  be  performed  with  end-to-end  suture  or  lateral 
anastomosis.  When  the  bowel  is  in  a  doubtful  condition  the  twist  may 
be  reduced,  and  the  coil  may  be  left  in  situ  with  provisional  packing  to 
guard  against  possible  sloughing.  Should  this  occur,  an  artificial  anus 
will  in  this  manner  be  formed  which  can  be  treated  subsequently.  (See 
Intussusception  and  Volvulus,  pp.  452,  459.) 

Bands  require  simply  incision  for  their  complete  relief.  The  pro- 
longed pressure  of  a  cord  upon  the  intestinal  wall  may  have  resulted  in 
an  annular  necrosis.  This  condition  I  have  met  with  several  times  in 
internal  strangulation,  and  very  frequently  in  external  strangulated 
hernia.  If  the  integrity  of  the  bowel  at  the  ring  of  constriction  is  doubt- 
ful, it  is  not  necessary  to  resect  at  this  point ;  the  peritoneum  above  and 
below  may  be  brought  in  contact  over  the  ring  and  sutured  there. 
This  is  practically  an  end-to-end  suture  without  resection.  The  effect 
of  this  procedure  will  be  a  ring  projecting  into  the  lumen  of  the 
intestine.  This,  however,  will  not  interfere  with  the  passage  of  the 
fecal  stream. 

Foreign  bodies  detected  by  exploration  in  the  manner  described 
above  can  be  removed  by  simple  linear  enter otomy,  with  subsequent 
suture. 

In  most  of  the  lesions  causing  acute  obstruction  resection  of  the  gut 
may  be  required  ;  hence  the  question  when  to  do  immediate  primary 
suture  and  when  to  make  an  anastomosis  becomes  an  important  one. 
The  opinion  of  the  writer  is  very  strongly  in  favor  of  immediate 
end-to-end  suture  when  the  patient's  strength  justifies  the  time  neces- 
sary for  its  performance.  Contraindications  to  end-to-end  suture  do 
not  depend  entirely  upon  the  question  of  speed,  for  lateral  anastomo- 
sis, even  with  the  aid  of  plates,  does  not  offer  any  advantages  in  this 
respect  over  the  end-to-end  methods  with  similar  contrivances.  Lateral 
anastomosis  without  mechanical  aid  requires  fully  as  much  time  as  end- 
to-end  suture  without  mechanical  aid.  Lateral  anastomosis  should  be 
performed  when  for  any  reason  an  end-to-end  suture  cannot  be  applied ; 
the  former  procedure  has  not  been  satisfactorily  shown  to  be  superior  to 
the  end-to-end  method  either  in  its  immediate  feasibility  or  in  its  remote 
results.  Lateral  anastomoses  are  usually  advised  when  haste  is  neces- 
sary ;  end-to-end  suture,  when  abundant  time  is  at  the  operator's  disposal. 
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Surgeons  are  divided  in  their  opinions,  some  advocating  the  formation 
of  an  artificial  anus  with  secondary  suture,  others  demanding  immediate 
suture.  The  mortality  in  cases  of  immediate  suture  is  very  large.  In 
primary  resection  and  suture  of  the  large  intestine  Weir,  in  a  collection 
of  35  cases,  found  a  mortality  of  100  per  cent.  Reichel  ^  gives  the  mor- 
tality at  75  per  cent,  in  primary  suture  and  37  per  cent,  in  secondary 
resections.     (See  Intestinal  Hesection.) 

Results  of  Operation  for  Acute  Obstruction. — The  results  of  opera- 
tion for  acute  obstruction  will  show  a  very  large  mortality,  though  the 
prognosis,  is  more  encouraging  from  year  to  year.  Before  the  antiseptic 
era  the  gross  mortality  was  75  per  cent.;  since  then,  according  to  Senn's 
investigations,  it  has  been  about  58  per  cent.  Curtis  ^  collected  328  cases 
operated  on  since  1873,  with  a  mortality  of  68.9  per  cent.  In  101  cases 
the  patient  was  practically  moribund  when  the  operation  was  performed. 
In  45  of  his  cases  there  was  excision  and  suture,  with  a  mortality  of  86.6 
per  cent.  In  190  cases  in  which  the  operation  consisted  in  relieving  the 
constriction  the  mortality  was  57  per  cent. 

The  above  statistics  throw  undeserved  odium  upon  surgical  inter- 
ference, for  the  enormous  mortality  means,  in  the  vast  majority  of  cases, 
a  delayed  operation.  Many  cases  are  practically  hopeless  under  any 
method  of  treatment.  They  mean  an  operation  performed  as  a  last 
resort,  with  the  possibility  that  the  patient  may  not  come  out  of  the 
ansesthetic  alive.  The  results  after  attempts  at  relief  in  these  distress- 
ing cases  make  one  fact  glaringly  plain  :  that  the  excessive  mortality  is 
clearly  preventable — that  even  the  most  radical  measures  can  be  success- 
fully applied  in  the  earliest  stages  of  the  obstruction.  The  etiology  and 
the  pathology  of  acute  obstruction  show  that  these  lesions  in  most  cases 
are  not  incompatible  with  a  favorable  prognosis.  The  excessive  mortal- 
ity is  not  necessarily  the  result  either  of  lesion  or  of  operation  :  delay 
on  the  part  of  the  patient,  of  the  physician,  or  of  the  surgeon  is  the 
responsible  cause  for  the  want  of  success  thus  far  obtained.  The  future 
in  this  most  important  branch  of  surgery  is  promising.  It  wdll  depend, 
however,  uj)on  a  general  dissemination  of  knowledge  by  which  the  prac- 
titioner may  be  able  to  recognize  the  ominous  symptoms  of  impending 
calamity  in  the  first  hours  of  the  attack.  The  failure  of  the  patient  to 
call  medical  aid  will  of  course  always  result  in  a  large  number  of  prac- 
tically hopeless  cases. 

Methods  of  Intestinal  Suture. — The  methods  of  intestinal 
suture  may  be  described  as  ancient  and  as  modern.  Wounds  of  the 
intestine  were  treated  by  the  ancient  surgeons,  but  without  confidence. 
Intestinal  suture  is  mentioned  by  Celsus,  A.  d.  20,  and  also  by  Abul 
Kasem,  a.  d.  1000.  The  first  definite  writings. on  the  subject  are  the 
work  of  Italian  surgeons  in  the  Middle  Ages.  Guilielmus  de  Saliceto 
(about  1500)  is  said  to  have  used  a  segment  of  dried  intestine,  suturing 
the  bowel  over  it.  He  and  his  contemporaries  used  also  the  trachea 
of  a  goose  to  keep  the  lumen  of  the  bowel  open,  suturing  over  this 
with  four  interrupted  sutures.  This  last  method  was  the  suture  of  the 
"  Four  Masters  "  (Fig.  201).  The  suture  of  the  "  Four  Masters,"  used 
extensively  in  the  Middle  Ages,  was,  however,  so  soon  forgotten  that 

^  Deut.  Zeitschr.f.  Chir.,  vol.  xix.,  No.  2. 
'^  Annals  of  Surgery,  May,  1888. 
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Du  Verger,  at  the  beginning  of  the  last  century,  used  practically  the 
same  method  and  reg^arded  it  as  orio^inal. 

The   simple  glover's   stitch  was   unquestionably  one   of  the  earliest 
sutures  used  in  intestinal  wounds.      In  1686,  Richard  Wiseman  urged 


•Fig.  201. 


Suture  of  the  "  Four  Masters." 


that  wounds  of  the  small  intestine  ought  not  to  be  closed  at  all,  but 
advised  suturing  those  of  the  large  intestine  with  the  glover's  stitch. 
Heister,  in  1739,  said  that  although  there  was  very  little  use  in  attempt- 
ing suture  of  intestinal  wounds,  the  glover's  stitch,  if  it  was  done,  was 
the  one  to  be  preferred.     The  prevailing  sentiment  in  regard  to  intes- 


FiG.  202. 


Petit's  sutura  transgressira. 


tinal  suture  during  the  last  century  and  into  the  early  years  of  the 
present  was  that  wounds  of  the  small  intestine  ought  liever  to  be 
sutured ;  wounds  of  the  large  intestine  might  be  sutured,  but  the  ope- 
ration was  comparatively  hopeless. 


314 


SURGERY  OF  THE  ALIMENTARY  CAXAL. 


After  the  first  of  the  last  century  the  majority  of  the  methods  were 
devised  to  bring  the   divided  ends   of  the  bowel  into  the  abdominal 


Fig.  203. 


Le  Dran's  suture. 


wound  and  hold  them  there  to  prevent  fecal  extravasation.  Schacher 
of  Leipsic  (in  1720)  is  said  to  have  been  the  first  one  to  do  this  suc- 
cessfully in  man. 

Fig.  204. 


Eiehter's  fixation  suture. 


The  methods  next  to  be  described  will  show  how  the  surgeons  of  the 
last  century  attempted  to  hold  the  injured  bowel  against  the  external 
wound.     Palfyn  did  not  suture  the  wound  in  the  bowel,  but  passed  a 
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single  loop  around  the  bowel  through  the  mesentery,  thus  anchoring  the 
intestinal  wound  in  the  external  abdominal  wound,  De  la  Peyronie 
modified  this  method  by  passing  a  double  thread  around  the  bowel. 
Others  fastened  the  bowel  to  the  abdominal  wall  by  a  single  stitch. 
Bell   used   a   single   interrupted  suture  on  each  side  of  the  intestinal 

Fig.  205. 


Loffler's  suture. 


wound.  Klirschner's  stitch  and  the  glover's  stitch  are  very  much  alike, 
both  going  through  all  the  coats  of  the  intestine.  They  were  used  by 
the  surgeons  of  the  sixteenth  and  seventeenth  centuries,  and  in  the  last 
century  were  used  both  to  close  the  intestinal  wound  and  to  fasten  it  in 


Fig.  206. 


Reybard's  method. 


the  abdominal  wound  by  leaving  the  ends  long.  Garengeot's  suture 
was  similar  to  the  glover,  except  that  the  stitches  were  placed  farther 
apart.  Larrey's  double  glover  suture  was  simply  a  double  row  of 
glover's  stitches.      Benjamin  Bell  modified  the  glover's  stitch  by  passing 
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a  needle  from  within  out,  cutting  the  threads  short  at  the  knots 
(Fig.  202).  The  sutura  transgressiva,  originated  by  Petit,  used  also  by 
Sabatier  and  others,  is  a  simple  quilted  suture,  as  will  be  seen  in  the 
accomj3anying  diagram.  Le  Dran's,  Richter's,  and  Loffler's  methods 
consist  in  the  application  of  one  or  more  interrupted  sutures  with  long 
ends,  used  singly  or  in  a  twisted  bunch,  by  which  the  intestine  is  brought 
up  to  the  abdominal  wall  and  fastened  there  (Figs.  203-205). 

Reybard  of  Paris  as  late  as  1827,  acting  on  the  idea  that  the  only 
value  of  intestinal  suture  was  to  bring  the  cut  surfaces  to  the  abdominal 
wall  and  to  hold  them  there,  used  a  thin  plate  of  wood  armed  with  two 
threads,  and  applied  it  as  shown  in  the  diagram  (Fig.  206).  The  mor- 
tality from  such  surgery  was  large,  and  the  cases  that  recovered  had 
fecal  iistulse ;  complete  uniting  of  the  bowel  was  therefore  attempted. 
The  first  successful  case  of  end-to-end  suture  was  that  of  Ramdohr  in 
1780,  who  invaginated  the  upper  end  of  the  divided  bowel  into  the 
lower,  and  fastened  it  with  one  stitch,  joining  the  bowel  to  the  abdom- 
inal wall  (Fig.  207).     One  case  of  his  recovered,  but  died  later  from 

Fig.  207. 


Ramdohr's  method  of  inTagination. 

some  other  disease.  The  healed  bowel  was  removed  after  death. 
Louis  shortly  afterward  modified  Ramdohr's  method  by  detaching  the 
mesentery  from  the  invaginated  portion  of  the  bowel. 

Bell  invaginated  the  bowel  over  a  solid  cylinder  of  tallow  and 
sutured  with  two  rows  of  interrupted  stitches.  Chopart  and  Desault 
used  a  cylinder  of  cardboard,  fastened  with  one  suture. 

All  these  methods  were  erroneous,  because  they  approximated  mucous 
to  serous  surfaces.  It  was  not  until  the  second  or  third  decade  of  the 
present  century  that  the  proper  method  of  intestinal  suture  began  to  be 
emjjloyed. 

Travers  in  his  experiments  found  that  sutured  intestines  in  animals, 
dropped  into  the  abdominal  cavity  and  not  fastened  to  the  abdominal 
wall,  held  firmly.  His  careful  work.  An  Inquiry  into  the  Processes  of 
Nature  in  Repairing  Injuries  of  the  Intestine,  was  published  in  1812, 
and  was  a  valuable  contribution  to  the  knowledge  of  intestinal  repair. 
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Fig.  20S. 


Modern  methods  proper  began  with  the  work  of  Lembert,  who  first 
taught  that  it  was  the  union  of  serous  surfaces  that  was  to  be  aimed  at, 
thus  revolutionizing  previous  thought.  Job- 
ert,  Faure,  and  Denans  have  laid  claim  to 
priority,  but  it  must  be  conceded  that  Lem- 
bert  deserves  the  credit,  although  the  others 
were  his  contemporaries  and  were  working 
toward  the  same  end  at  about  the  same  time 
— 1824  to  1826.  Lembert  published  his 
method  in  1825^  and  1826.^ 

In  the  discussion  of  modern  methods  in- 
testinal suture  may  be  taken  up  under  the 
following  heads : 

1.  Simple  suturing  of  the  bowel,  without 
mechanical  aid  or  invagination,   either   by  interrupted  or   continuous 
suture ; 

2.  Union  by  invagination  ; 

3.  Union  by  mechanical  aids. 
Interrupted  sutures  : 

1.  The  interrupted  Lembert  stitch  is  to-day  the  simplest  and  most 
used  form  of  suture.     The  principle  to  be  observed  in  applying  the 


The  Lembert  suture. 


Fig.  209. 


The  application  of  the  interrupted  Lembert  suture. 


suture  will  be  seen  in  the  accompanying  diagrams  (Figs.  208  and  209). 
It  must  always  be  borne  in  mind  that  the  needle  should  be  passed  in 
and  then  out  on  each  side  of  the  intestinal  wound,  without  penetrating 
the  mucous  membrane.  It  is  evident  from  the  diagram  that  in  this 
way  the  serous  coats  of  the  bowel  are  inverted  and  approximated. 

1  Bull,  de  Ther.,  vol.  ix.  p.  325. 

''  Bep.  gen.  d'Anat.  et  de  Phys.  et  pathoL,  vol.  ii,  June  3,  1826. 
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2.  Jobert's  suture,  advocated  very  soon  after  or  almost  at  the  same 
time  with  Lembert's,  involves  the  whole  thickness  of  the  intestine. 


Emmert's  method  (after  Senn). 


3.  Emmert's  suture,  first  described  in  1862,  is  merely  a  double  row 
of  Lembert  sutures  (Fig.  210). 

Fig.  211. 


Halsted's  plain  quilted  suture. 


4.  Halsted's  quilt  suture  ^  is  a  modification  of  Emmert's  suture  (Fig. 
211). 

5.  The  Czerny -Lembert  suture^  is  a  Lembert  suture  with  an  addi- 
^  Internal.  Journ.  Med.  Sci.,  Oct.,  1887.  ^  Sammlung  klin.  Vortrage,  1881,  No.  201. 
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Fig.  212. 


tional  row  uniting  the  mucous  membrane,  the  knots  of  the  inner  row 
being  turned  inward  and  these  stitches  ulcerating  into  the  bowel ;  the 
Lembert  stitches  become  encysted  (Fig.  212). 

6.  Wolfler's  suture  is  jDractically  the  same  as  the  Czerny-Lembert. 
Various  men,  among  them  prominently  Rindileisch,  recently  have 

advocated  the  use  of  the  Czerny-Lembert 
suture  on  the  ground  that  without  union  of 
the  mucous  membrane  fecal  extravasation 
may  take  place  between  the  intestinal  coats. 
It  is  doubtful  whether  the  advantages  of  such 
a  method  are  sufficiently  great  to  compensate 
for  the  increased  time  necessary  for  its  appli- 
cation. 

7.  Gussenbauer's  suture  is  the  application 
of  a  running  "  figure-of-8  "  stitch,  designed 
to  accomplish  the  same  purpose  as  the 
Czerny-Lembert. 

The  interrupted  sutures  that  have  stood  the  test  of  practical  use  are 
the  Lembert,  the  Czerny-Lembert,  and  the  Halsted.  The  Lembert 
suture  is  by  far  the  most  valuable,  because  of  the  rapidity  and  accuracy 
with  which  it  can  be  used. 

Fig.  213. 


Czerny-Lembert  suture. 


Dupuytren's  suture. 


Continuous   Sutures. — Here,    again,  the   principle   of  the   Lembert 
stitch  has  been  applied  in  various  ways. 


Fig.  214. 


""•••••........ 


The  continuous  Lembert  stitch. 


Dupuytren's  suture  is  the  simple  continuous  Lembert  stitch.  It  has 
the  advantage  of  great  rapidity.  Other  modifications  of  the  continuous 
Lembert  suture  are  seen  in  Figs.  213  and  214. 
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Gely's  suture  approximates  the  serous  membrane  by  a  cross  stitch. 
A  thread  armed  with  a  needle  at  both  ends  is  used,  and  the  stitch  is 
made  by  changing  the  needles  from  side  to  side. 


Fig.  215. 


Appolito's  suture. 


Appolito's  suture  is  a  modification  of  Gely's.^  One  needle  is  used 
with  double  threads,  and  the  suture  is  applied  as  a  right-angled  quilted 
suture,  as  shown  in  the  diagram  (Fig.  215). 


Fig.  216. 


?4H^HWfH-^' 
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Cushing's  right-angled  continuous  suture,  in  various  stages  of  formation. 

Cushing's  right-angled  suture,^  a  modification  of  ApjDolito's,  consists  in 
applying  the  Lembert  principle  to  a  right-angled  quilted  suture  (Fig.  216). 

Kummer^  excised  a  strip  of  mucous  membrane  half  an  inch  wide 
before  suturing,  thus  obtaining  an  excess  of  serous  coat,  which  is  folded 
out  and  united. 

Invagination  Methods. — Jobert's  method  is  used  only  in  end-to- 
end  resections.  It  was  first  described  in  1827.*  The  mesentery  is  dis- 
sected away  for  about  one-third  of  an  inch  from  the  cut  ends  of  the 
bowel.  Two  sutures,  one  at  the  mesenteric  border  and  one  opposite,  are 
placed  as  in  Fig.  217,  and  invagination  made.  The  sutures  are  then 
tied.     Jobert  himself  did  not  knot  the  sutures,  but  brought  them  out  of 

'  Medical  News,  1886,  No.  9.  ^  Boston  City  Hospital  Reports,  1889. 

^  Verhandl.  der  Devisch.  Gesellschaft  f.  Chir.,  1891,  p.  121. 
*  Mem.  sur  les  Plaies  du  Canal  intestin,  Paris,  1827. 
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the  abdominal  wound  and  removed  them  on  the  fifth  day.     The  folding 
in  of  the  serous  coat  is  the  important  principle  in  this  method. 

Senn's  modification  of  Jobert's  invagination-suture  consists  of  sew- 
ing with  catgut  a  thin  rubber  band  about  a  third  of  an  inch  wide  into 
the  border  of  the  upjjer  end  of  the  intestine  (Fig.  218). 


Fig.  217. 


Jobert's  invagination  method. 

Maunsell's  method'  is  probably  the  most  valuable  of  the  invagination 
methods.  The  ends  of  the  divided  bowel  are  fastened  with  two  long 
sutures,  placed  opposite  each  other,  as  shown  in  Fig.  219,  and  by  these 
drawn  together  out  of  a  slit  in  the  larger  segment,  so  that  the  peritoneal 
coats  are  in  apposition  (Fig.  220).  Sutures  are  then  inserted  rapidly, 
the  bowel  drawn  out,  and  the  temporary  cut  closed  (Fig.  221). 

Fig.  218. 


Senn's  modification  of  Jobert's  invagination  method. 

Ullmann's  modification  of  this  -  consists  in  passing  and  tying  four 
sutures  before  invaginating  through  the  extra  cut  in  the  upper  bowel. 

Mechanical  Aids  to  Intestinal  Sutuee  and  Anastomosis. 

Of  the  various  mechanical  helps  to  intestinal  suture,  the  earlier  methods 
will   be    briefly   mentioned   for    the   sake   of    historical   completeness. 

1  Amer.  Journ.  Med.  ScL,  March,  1892;  Lancet,  Feb.  13,  1892. 

2  Centralblattf.  Chir.,  Jan.  12,  189-5. 
Vol.  IV— 21 
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Denans,  a  surgeon  of  Marseilles,  devised  in  1826  a  method  which  is 
interesting  in  that  it  is  very  similar  to  the  Murphy  button  of  the  present 
time.  It  consisted  of  two  small  rings  of  zinc  or  of  silver  which  were 
inserted  into  the  ends  of  the  divided  bowel,  and  a  longer  ring  of  steel 
with  overlapping  margins  so  that  it  could  be  made  larger  or  smaller. 


Fig.  219. 


Maunsell's  method. 


After  the  two  small  rings  were  in  place  the  larger  ring  was  compressed 
by  a  pair  of  forceps  and  slipped  into  the  smaller,  where  it  held  them 


Fig.  220. 


Maunsell's  method,  second  stage. 


firmly.  The  inverted  serous  surfaces  became  adherent ;  the  rings  were 
released  by  sloughing. 

Baudens  modified  this  method  by  using  a  single  metal  ring  with  a 
transverse  groove  in  its  centre,  and  two  smaller  rubber  rings  which 
caught  in  the  groove. 

Hendoz  used  two  metal  rings  with  sharp  jDoints  and  perforations  cor- 
responding to  the  points.  The  points  transfixed  the  mucous  membrane 
and  fastened  into  the  other  rina;. 
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Amussat  in  his  invagination  method  used  a  hollow  cylinder  of  elder 
with  a  transverse  groove  in  it. 

Fig.  221. 


Maunsell's  method,  third  stage. 


Neuber  used  a  cylinder  of  decalcified  bone  with  a  deep  groove  in  the 
centre  (Fig.  222).     He  sutured  the  ends  of  the  bowel  over  this  cylinder 


Fig.  222. 


Keuber's  method. 


with  Lembert  stitches,  first  tying  a  catgut  ligature  around  to  hold  the 
divided  ends  in  th«  groove  (Fig.  223). 


Fig.  223. 


Hollow  cylinder  of  decalcified  bone. 


Recent  mechanical  aids  to  intestinal  suture  and  anastomosis  began 
with  Senn's  bone  plates  in  1887  and  1888.  The  most  important  will  be 
found  in  the  following  list : 

Senn's  bone  plates ; 

Dawbarn's  potato  plates ; 
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Von  Baracz's  turnip  plates  ; 

Littlewood's  bone  plates ; 

Robson's  bone  bobbins ; 

Sach's  bone  studs ; 

Abbe's  catgut  rings  and  Matas's  catgut  mats ; 

Brokaw's  segmented  rubber  rings ; 

Robinson's  rawhide  plates ; 

Davis's  catgut  mats ; 

Stamm's  cartilage  plates ; 

Shrively  and  Simouson's  gelatin  plates ; 

Paul's  bone  tubes ; 

Ramauge's  platinum  rings ; 

Murphy's  button. 

Sennas  Bone  Plates. — Lateral  intestinal  anastomosis,  so  widely  used 
at   the   present   day,  had   been    worked   upon   by   Maisonneuve,  Von 

Hacker,  and  Billroth  by  suture  methods, 
Fig.  224.  but  Senn  and  Connell  of  Milwaukee,  by 

their   elaborate   experiments  showed   the 
value  of  absorbable  plates.^ 

The  appearance  of  the  plate  and  the 
method  of  threading  the  needles  and  se- 
curing them  to  the  plate  is  best  seen  from 
Fig.  224.  Intestinal  anastomosis  with 
these  plates  can  be  done  very  rapidly. 
The  procedure  consists  simply  in  cutting 
a  slit  first  in  one  portion  of  the  bowel  and 
then  in  the  other,  slipping  in  the  plates, 
transfixing  the  bowel  with  the  threaded 
needles,  and  tying.  The  use  of  the  plates 
is  shown  in  Figs.  225-227.  In  most 
cases  it  will  be  found  necessary,  for  the 
sake  of  security,  to  apply  several  extra 
Lembert  stitches. 

Von  Baracz's  Turnip  Plates. — Von 
Baracz  on  the  same  general  plan  as  Senn 
fashioned  plates  from  raw  turnip,  pre- 
served in  1  per  cent,  solution  of  carbolic 
acid.^  He  reports  successful  cases,  and 
senn's  bone  plate.  strougly  advocates  the  use  of  turnips  as 

an  available  material.^ 
Dawbarn  of  New  York,  however,  did  the  first  work  on  vegetable 
plates,  using  both  potato  and  turnip  as  material,  but  preferring  the 
former.  He  published  his  experimental  work  in  1891,*  whereas  Von 
Baracz  first  reported  his  work  in  1892.  Rasumowsky  ^  has  reported 
very  recently  a  successful  case  of  potato-plate  anastomosis  after  Daw- 
barn's  method,  and  strongly  advocates  the  use  of  this  material. 

Decalcified  Bone  Contrivances. — Modifications  of  Senn's  plates  and 

1  Trans.  International  Medical  Congress,  18S7,  and  Annals  of  Surgery,  1887  and  1888. 

2  Centralhlatt  f.  Chir.,  1892,  p.  575.  =*  Ibid.,  1894,  vol.  xxi.  p.  27. 

*  iVew  York  Medical  Record,  June  27,  1891.  ^  Archivf.  Chir.,  1895,  p.  747. 
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Neuber's  hollow  cylinders  have  been  brought  forward  by  various  men 
in  the  last  few  years. 

Mayo  Robson^  uses  bone  bobbins  which  differ  from  Senn's  plates 
in  having  a  central  hollow  cylinder. 

Littlewood^  uses  a  very  similar  modification. 


Fig.  225. 


Application  of  Senn's  bone  plates. 


Sachs  ^  has  used  experimentally  bone  bobbins  in  the  form  of  shirt- 
studs. 

Bailey/  Jessett,  Paul/  and  Horrocks  ^  have  used  straight  decalcified 
bone  tubes  in  the  lumen  of  the  bowel  in  end-to-end  resection.  Paul's 
tube  has  been  used  4  times  up  to  1895,  with  3  recoveries  and  1  death. 

A  variety  of  other  substances  have  been  used  for  plates  and  rings. 

Abbe's  catgut  rings  were  rings  made  of  large-sized  catgut  wound 
over  four  or  five  strands  or  coils  of  the  same. 


1  British  Medical  Journ.,  1 893. 
3  Centralhlattf.  Chir.,  Oct.  4,  1890. 
^  Ibid.,  1894,  vol.  i.  p.  235. 


2  Lancet,  April  16,  1892. 

*  British  Medical  Journ.,  July  14, 1894. 

«  Ibid. 
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Davis,  Matas,  and  Brokaw  adopted  the  same  idea,  with  slight  modi- 
fications. 

Brokaw's  rings  were  made  of  catgut  coils  covered  with  segments  of 
rubber  tubing. 

Robinson^  of  Toledo  devised  plates  of  rawhide  to  be  used  in  the 
same  manner  as  Senn's  bone  plates,  and  also  used  a  segmented  plate  of 
hard  rubber  laid  over  a  ring  of  rawhide.  Eob- 
inson  also  used  experimentally  cartilage  plates. 
He  found  that  they  absorbed  too  quickly. 

Shrively  and  Simonson  use  chromicized  gela- 
tin plates. 

Fig.  226. 


Fig.  227. 


Completed  anastomosis  by  Senn's  plates. 


Intestine,  cancerous  stricture : 
operation  for  relief.  Senn's 
bone  plates  (Warren  Museum). 


Murphy  Button. — This  valuable  appliance  was  first  described  in 
1892.^  It  suggests  the  old  rings  of  Denan.  The  appearance  of  the 
button  and  the  principles  of  its  use  are  shown  by  Figs.  228-234.  It 
can  be  used  successfully  both  in  intestinal  resection  and  anastomosis, 
and  with  the  smallest  consumption  of  time. 

Ramauge  of  South  America,  in  a  paper  read  at  the  International 
1  Medical  News,  Mar.  14,  1891.  '  Medical  Record,  Dec.  10,  1892. 
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Fig.  228. 


Medical  Congress  of  South  America,  Jan.  20,  1893,  presented  an  alum- 
inum button  somewhat  similar  to  Murphy's,  but  without  the  spring. 

Operations  on  the  Intestine. — In- 
testinal Resection. — Resection  of  the  intestine 
is  indicated — 

(1)  Whenever  the  integrity  of  the  bowel 
is  seriously  compromised — 

(a)  By  internal  or  external  strangulation  ; 
(6)  By  mesenteric  embolism  or  thrombo- 
sis ; 
(c)  By  injuries. 

(2)  For  the  radical  restoration  of  the 
lumen  in  cases  of  benign  stricture ;  for  the 
extirpation  of  tumors  and  malignant  stric- 
tures, with  restoration  of  the  continuity ;  for 
intussusception ;  and  for  the  cure  of  fecal 
fistulas. 


Methods  of  applying  purse-string  suture  in  using  the  Murphy  button. 

Most  of  the  lesions  requiring  resection  involve  the  small  intestine. 
In  intussusception,  volvulus,  and  at  times  strangulated  hernia,  especially 
of  the  umbilical  variety,  the  large  intestine  is  usually  the  seat  of  the 
disease  requiring  operation.     Cases  of  intestinal  resection  for  external 

Fig.  229. 


Murphy  button. 


strangulations  with  gangrene  are  found  in  the  earliest  records  of  sur- 
gery. Ramdhor,  Arnaud,  and  Bey  bard  are  credited  with  successful 
operations  between  1727  and  1843.  In  recent  years  this  operation  has 
been  used   for  the  radical  relief  of  an  increasing  variety  of  intestinal 
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lesions,  until  at  the  present  time  the  field  is  a  wide  one  and  its  successes 
are  among  the  most  brilliant  in  surgical  records.  Reichel  was  able  in 
1883  to  collect  121  cases.     Billroth  himself  up  to  1890  had  performed 


Fig.  230. 


Button  held  by  purse-string  suture,  ready  for  approximation. 

145  resections,  including  those  of  the  stomach  and  of  the  intestines. 
Rosenthal  tabulates  151  cases  of  resection  performed  since  1880: 

Hernia,  42  cases ;  mortality  40.5  per  cent. 
Artificial  anus,  44  cases ;  mortality  43.2  per  cent. 
Neoplasms,  23  cases ;  mortality  46.5  per  cent. 
Obstruction,  21  cases ;  mortality  48  per  cent. 
Wounds,  16  cases  ;  mortality  37.5  per  cent. 

Fig.  231. 


Second  portion  of  button  ready  for  approximation. 

It  is  especially  desirable  in  resection  of  the  intestine  to  have  the  bowel 
empty,  not  only  because  the  manipulations  are  much  easier,  but  because 
the  danger  of  fecal  escape  and  peritoneal  infection  is  thus  reduced  to  a 
minimum.  Distention  seriously  impedes  most  operations  upon  the  intes- 
tine, and  often  compromises  success.  In  acute  emergencies  and  in  chronic 
1  Wien.  med.  Woch.,  1892,  No.  12. 
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obstructions    the   bowel  cannot  be  emptied  until   it  has  been   incised 

Fig.  232. 


,k     ' 


n 


Parts  of  button  approximated  in  end-to-end  union. 

Preliminary  washing  out  of  the  stomach  may  be  employed,  but  it  is 
of  doubtful  efficacy.     After  as  careful  preparation  of  the  field  as  time 

Ftg.  233. 


End-to-end  approximation,  button  in  position. 


allows,  a  cut   should  be   made   sufficiently  long  to  permit  free  delivery 
of  the  affected  coil.     If  this  is  brought  out  of  the  wound,  the  danger 


Fig.  234. 


End-to-end  suture  by  means  of  Murphy  button  between  a  coil  of  large  lumen  and  one  of  small. 


from  sepsis  is  very  much  lessened.     Before  cutting  into  the  bowel  gauze 
barriers  should  be  placed  with  the  greatest  care  about  the  coil.     If  the 
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distention  is  great,  the  coil  should  be  emptied  into  a  basin  through 
a  small  cut  with  as  little  spilling  as  possible.  The  gauze  immediately 
about  the  cut  should  be  renewed  as  soon  as  the  fasces  have  stopped 
flowing.  The  bowel  above  and  below  the  portion  to  be  removed  should 
now  be  compressed  by  the  fingers  of  an  assistant  or  by  means  of  me- 


FiG.  235. 


Line  of  section  used  in  a  case  of  tubercular  stricture  of  the  caecum.    The  small  intestine  is  much 
distended  and  thickened,  the  ascending  colon  collapsed. 


chanical  aids — ligature,  clamp,  etc.  If  the  clamp  is  used,  great  care 
must  be  taken  not  to  injure  the  bowel.  The  preference  of  most  sur- 
geons is  for  digital  compression.  By  means  of  scissors  the  collapsed 
coil  is  now  rapidly  cut  transversely  above  and  below  the  disease  as 
shown  in  Fig.  235.     Its  mesentery  may  be   ligated  in  sections  or  a 


Fig.  236. 


Coils  compressed  by  fingers  of  assistant.    First  three  sutures  in  position. 

V-shaped  piece  may  be  removed,  according  to  circumstances.  Slight 
fecal  escape,  possible  in  spite  of  compression,  may  be  absorbed  by  small 
pieces  of  gauze  placed  in  the  lumen  of  the  intestine  above  and  below  the 
cut.     This  procedure  is  of  doubtful  efficacy,  however,  for  the  suture 
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begins  immediately,  and  the  gauze  may  be  forgotten,  as  in  one  case  of 
my  own  which  required  removal  of  the  stitches  and  resuture.  The  first 
stitch  may  be  applied  opposite  the  mesenteric  attachment ;  the  second  and 
third,  on  either  side  of  the  mesentery  (Figs.  236-238).  The  coapta- 
tion at  the  mesenteric  border  must  be  made  with  the  greatest  care,  in 


Fig.  237. 


Fig.  238. 


First  and  second  sutures  in  position. 


First  two  sutures  tied,  tliird  ready  to  tie. 


order  that  the  joint  may  be  perfectly  tight,  for  it  is  here  that  extravasa- 
tion from  giving  way  of  the  sutures  is  most  likely  to  occur.  In  some 
instances  the  mesentery  is  heavily  loaded  with  fat,  and  its  insertion 
into  the  bowel  therefore  broad.  In  such  cases  the  mesentery  must  be 
stripped  back  a  short  distance  to  allow  the  application  of  sutures  directly 


Fig.  239. 


Method  of  applying  sutures  at  the  mesenteric  border  and  in  the  mesentery  itself. 

to  the  fibrous  wall  (Fig.  240).  The  peritoneal  surfaces  of  the  mesen- 
tery can  then  be  united  by  an  additional  line  of  suture  (Fig.  239).  The 
circle  is  completed  by  interrupted  suturing  in  both  directions.  The 
order  in  which  stitches  are  applied  is  of  no  importance,  however,  after 
the  mesenteric  border  has  been  made  secure  (Figs.  239-243).  The 
above  technique  must  be  varied  if  other  than  interrupted  sutures  are 
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preferred.  The  kind  of  suture  used  depends  upon  individual  choice. 
The  preference  of  most  surgeons  is  strongly  in  favor  of  the  interrupted 
Lembert.  A  second  row  may  be  applied  if  time  permits,  though  this 
is  not  essential  to  success.  Moreover,  a  ring  is  thus  caused  to  project 
into  the  intestine  which  may  result  in  a  secondary  and  fatal  obstruction. 


Fig.  240. 


Mesentery  loaded  with  fat  stripped  back  and  held  by  means  of  retractors  to  permit  insertion  of 

sutures  into  the  fibrous  coat. 

It  is  doubtful  whether  lateral  anastomosis  after  resection  offers  any 
advantages  over  end-to-end  suture,  even  in  speed  :  more  sutures  are 
necessary,  approximation  is  quite  as  difficult,  and  extravasation  fully  as 
frequent.  Moreover,  the  natural  course  of  peristalsis  is  interfered  with, 
and  the  opening  always  contracts.     Under  circumstances  of  extreme 

Fig.  241. 


Ends  of  sutures  left  long  to  facilitate  rotation,  to  keep  bowel  steady,  and  to  aid  in  the  application 

of  sutures. 


gravity  the  cut  ends  may  be  quickly  fastened  into  the  abdominal  wound. 
If  recovery  follows,  restoration  of  the  canal  may  be  made  later.  After 
the  completion  of  the  suture  some  provision  should  be  made  for  the 
possible  giving  way  of  a  stitch  and  consequent  extravasation.  This 
accident   is   the   principal   cause  of   death  after  resections.      A  small 
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strand  placed  at  the  line  of  suture  and  emerging  from  the  wound  will 
provide  an  outlet  for  possible  extravasation.     The  external  wound  may 


Fig.  242. 


Fig.  243. 


Union  of  a  distended  with  a  collapsed  coil.  As 
the  fecal  stream  distends  the  distal  coil  the 
sutures  become  farther  apart  and  require  the 
application  of  additional  ones. 


Suture  completed  after  distention  of  distal 
coil. 


then  be  almost  entirely  closed.     The  gauze  may  be  removed  at  the  end 
of  forty-eight  hours  (Figs.  244  and  245). 

Lateral  Anastomosis. — Lateral  intestinal  anastomosis  consists  in  the 
formation  of  a  communication  between  portions  of  the  alimentary  tract 


Fig.  244. 


Fig.  245. 


Provisional  gauze  drainage.    View  in  section. 


Method  of  provisional  gauze  drainage. 


more  or  less  remote  from  each  other.     Through  this  artificial  opening 
the  intestinal  stream  is  diverted  from  its  normal  course  and  a  short  cut 
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is  established  by  which  some  obstacle  to  the  flow  is  avoided.  The  prin- 
ciple of  anastomosis  applies  to  those  obstructive  gastric  and  intestinal 
lesions  which  do  not  permit  extirpation  with  restoration  of  the  canal. 
In  this  field  its  usefulness  and  excellence  are  unquestionable.  In  hope- 
less cases  of  malignant  obstruction  the  method  obviates  the  necessity 
of  artificial  anus  with  its  distressing  features.  In  some  instances  of 
obstruction  it  offers  the  only  possible  radical  relief.  Lateral  anastomosis 
is  indicated  whenever  the  causative  lesion  is  too  extensive  for  excision, 
when  end-to-end  suture  is  impossible,  and,  according  to  some  authorities, 
as  a  substitute  for  end-to-end  suture  (Figs.  246  and  247). 

Fig.  246. 


Kesection  with  lateral  anastomosis.    The  ends  of  the  bowel  are  inverted  and  closed ;  the  lateral 

cuts  are  sutured  posteriorly. 


The  principle  of  lateral  anastomosis,  first  suggested  by  Billroth  and 
performed  by  means  of  suture  alone,  was  taken  up  by  others,  who 
applied  mechanical  aids  to  the  perfecting  of  the  technique.  Chief 
among  these  mechanical  devices  are  the  decalcified  bone  plates  of  Senn. 
Modifications  of  Senn's  idea  were  made  by  Abbe  with  rings  of  catgut, 
and  by  Brokaw  with  rubber  tubing  strung  on  catgut.  Later,  Murphy 
with  his  ingenious  button  has  made  the  operation  of  lateral  anastomosis 
with  mechanical  aids  as  nearly  perfect  as  it  can  be,  yet  many  surgeons 
do  not  admit  that  mechanical  aids  are  essential  to  the  best  performance 
of  this  operation.  The  chief  objections  to  the  use  of  such  devices  are 
the  insufficient  size  of  the  opening,  the  probability  of  contraction,  and 
the  danger  of  the  device  itself  becoming  impacted,  especially  if  non- 
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absorbable  materials,  such  as  the  Murphy  button,  are  used.  Abbe  and 
Brokaw  have  both  abandoned  the  use  of  these  devices  in  the  performance 
of  lateral  anastomosis.  The  artificial  opening  between  the  intestinal 
<3oils  must  be  very  large  to  prevent  subsequent  contraction  from  cica- 


FiG.  247. 


Anastomosis  completed  with  continuous  Lembert  suture. 

trization.  Lateral  anastomosis  by  the  Murphy  button  can  be  performed 
with  great  rapidity,  and  technically  this  operation  is  perfect.  Unfortu- 
nately, in  the  hands  of  many  surgeons  fecal  extravasation  has  taken 
place  through  the  tissues  compressed  by  the  button.  Moreover,  in  some 
instances  the  button  itself  has  caused  subsequent  trouble. 

Intestinal  anastomosis  is  usually  made  between  coils  above  and  below 
the  lesion  without  resection  of  the  disease  itself.  The  principle  may, 
however,  be  applied  after  resection  of  the  gut  as  a  substitute  for  eud-to- 
end  suture.  The  open  ends  of  the  intestine  are  inverted  and  closed  and 
a  lateral  communication  then  made  between  the  proximal  and  the  distal 
coils.  As  soon  as  the  nature  and  the  extent  of  the  lesion  have  been  fully 
determined  the  coils  above  and  below  the  disease  are  brought  out  of  the 
wound  and  held  in  easy  approximation.  A  longitudinal  cut,  of  at  least 
three  inches,  is  then  made  in  each  opposing  coil  opposite  the  attachment 
of  its  mesentery.  The  posterior  line  of  incision  is  sewed  together  by 
continuous  stitch,  which  is  then  carried  about  the  whole  incision. 
The  needle  is  passed  through  all  the  intestinal  layers.  At  the  com- 
pletion of  this  preliminary  step  the  contiguous  coils   will  be  in  close 
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approximation,  with  a  large  opening  between  them.  This  line  of  suture, 
however,  is  not  sufficient,  for  extravasation  may  take  place  between  the 
stitches.  A  second  row,  entirely  peritoneal,  should  now  be  carefully 
placed  so  as  to  include  the  peritoneal  surfaces  approximated  by  the 
first  stitch.  Mechanical  aids — buttons,  rings,  plates,  etc. — introduced 
into  the  openings  of  the  contiguous  cells  may  be  used  for  rapidity.  In 
the  use  of  the  Senn's  plates,  for  instance,  the  operation  consists  merely 
in  the  insertion  of  the  plates,  the  transfixion  of  the  intestine  by  the 
needle,  and  the  tying  of  the  knots.  (See  p.  324.)  In  the  use  of  the 
Murphy  button  a  preliminary  purse-string  stitch  is  taken  about  the  line 
of  the  proposed  incision,  within  the  limits  of  which  the  two  portions  of 
the  button  are  slipped.  The  purse-string  is  then  tightened,  the  buttons 
pressed  together,  and  the  operation  is  completed.  The  rings  of  Abbe 
and  Brokaw  are  used  in  the  same  manner  as  the  plates  of  Senn.  By  all 
these  methods  the  chief  danger  is  extravasation  between  the  stitches. 
Most  surgeons,  therefore,  for  greater  security,  prefer  an  additional  line 
of  sutures.  When  excision  of  the  disease  is  performed  the  open  ends 
of  the  bowel  are  first  closed  by  inversion  and  suture.  The  lateral  anas- 
tomosis is  then  performed  as  described  above. 

Invagination. — Invagination  oifers  a  rapid  and  safe  method  of  restor- 
ing the  intestinal  lumen.  The  principle  was  recognized  among  the  earlier 
methods  of  circular  suture,  but  the  peritoneum  was  brought  in  contact 
with  the  mucous  surface.  The  principle  of  invagination  is  applied  by 
drawing  the  distal  into  the  proximal  bowel,  reversing  the  natural  order 
of  invagination  seen  in  disease.  If  the  proximal  is  invaginated  into  the 
distal  portion  of  the  bowel,  artificial  intussusception  may  be  produced. 
Several  methods  of  invagination  have  been  devised — Jobert's,  Senn's 
modification  of  Jobert's,  Maunsell's,  and  Ullmann's  modification  of 
Maunsell's.  (See  p.  321.)  Stitches  are  passed  through  the  divided  ends 
of  the  bowel  and  the  threads  are  cut  and  left  long.  These  threads  are 
then  passed  into  the  proximal  intestine  and  drawn  out  through  a  small 
longitudinal  incision.  The  two  ends  thus  brought  out  of  the  intestine 
lie  together  with  their  mucous  surfaces  outside  and  their  peritoneal 
inside,  the  peritoneal  surfaces  being  therefore  in  close  approximation. 
The  sutures  are  then  rapidly  applied.  Traction  on  the  invaginated  por- 
tion draws  the  inverted  bowel  back  through  the  longitudinal  cut.  The 
suture  will  then  be  found  to  be  complete  and  very  perfect.  The  longi- 
tudinal cut  is  then  closed  in  the  usual  manner.  This  method,  when  once 
understood  and  practised,  can  be  performed  rapidly  and  is  very  effectual. 

Choice  of  Methods. — The  method  to  be  used  in  restoring  the  intes- 
tinal canal  after  resection  depends  somewhat  upon  the  nature  and  extent 
of  the  lesion.  When  it  is  possible  to  bring  the  ends  easily  together  and 
make  a  good  joint,  upon  which  little  if  any  traction  is  likely  to  be 
brought,  the  end-to-end  suture  is  greatly  superior  to  any  other  method, 
because  the  peristalsis  will  follow  its  natural  course,  and  because  there  is 
little  if  any  danger  of  stricture  at  the  line  of  suture.  If  speed  is  essen- 
tial in  a  given  case,  the  Murphy  button  may  be  used.  When  the  cut 
ends  cannot  be  brought  easily  into  approximation,  they  should  be  closed 
and  the  coil  above  and  below  united  by  lateral  anastomosis.  This 
method,  however,  should  not  be  used  if  end-to-end  suture  can  be  satis- 
factorily applied. 
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The  length  of  intestine  that  can  be  removed  with  recovery  has  been  a 
question  of  great  clinical  and  experimental  interest.  A  number  of  suc- 
cessful cases  have  been  reported  in  which  more  than  a  metre  has  been 
excised,  either  with  the  formation  of  an  artificial  anus  or  by  circular 
enterorrhaphy.  Senn,  after  numerous  experiments  on  animals,  concluded 
that  in  dogs  the  excision  of  more  than  one-third  of  the  small  intestine 
is  dangerous  to  life  and  results  in  marasmus.  Trzebicky's  ^  experiments 
on  dogs  show  that  the  recovery  depends  not  always  so  much  on  the 
amount  of  intestine  removed  as  upon  its  situation.  After  resecting  por- 
tions varying  in  length  from  twenty-five  to  two  hundred  centimetres 
from  the  jejunum,  from  the  middle  of  the  small  intestine,  and  from  the 
ileum,  he  found  that  in  all  the  cases  that  recovered  there  was  a  loss  of 
weight  for  a  few  days — the  greatest  and  the  longest  in  excision  of  the 
first  part  of  the  jejunum.  No  case  died  of  inanition  until  one  hundred 
and  fifty  centimetres  had  been  taken,  including  the  first  part  of  the 
jejunum.  Two  hundred  centimetres  from  the  first  and  last  parts  of  the 
intestine  caused  death.  In  the  majority  of  cases  the  loss  of  weight 
depended  upon  the  length  of  intestine  resected.  He  found  that  in  ani- 
mals half  the  small  intestine  could  be  resected  if  the  duodenum  was 
left  intact.  When  more  than  two-thirds  of  the  small  intestine  is  re- 
moved the  animal  can  digest  nothing,  has  uncontrollable  vomiting  and 
diarrhoea,  and  emaciates  rapidly.  In  man  probably  one-half  the  mini- 
mum length  of  the  small  intestine — that  is,  two  hundred  and  eighty 
centimetres — is  all  that  can  possibly  be  removed  ;  moreover,  to  have  any 
chance  of  recovery,  the  patient  must  be  free  from  all  exhausting  compli- 
cations. Several  cases  have  been  reported  in  which  more  than  a  metre 
of  small  intestine  has  been  successfully  removed :  Billroth,^  Bruns,* 
Kocher,^  Hahn,^  Schlange,^  Baum,  all  referred  to  by  Trzebecky.''  Elliot  * 
of  Boston  has  removed  successfully  109  cm. 

Intestinal  Resection  for  Mesenteric  Embolism  and  Thrombosis. — 
Necrosis  of  the  intestine  dependent  upon  disease  of  the  mesenteric  ves- 
sels must  be  borne  in  mind  in  the  consideration  of  all  acute  abdominal 
conditions.  Patients  occasionally  present  symptoms  of  acute  obstruc- 
tion from  this  cause.  The  lesion  cannot  be  diagnosticated  with  certainty 
until  exploration  is  made. 

The  symptoms,  coming  on  suddenly,  are  those  of  acute  obstruction ; 
there  are  distention,  obstipation,  vomiting,  and  shock.  If  the  disease  is 
confined  to  one  or  two  coils,  a  tumor  can  sometimes  be  felt  through  the 
abdominal  wall.  On  exploration  the  affected  coils  will  appear  dis- 
tended, dark  in  color,  heavy,  and  sometimes  necrotic.  Without  surgical 
interference  the  lesion  is  necessarily  fatal.  In  such  cases  the  affected 
coil  should  be  removed,  the  cut  being  made  well  above  and  below  the 
diseased  portion.  The  patient's  condition  is  usually  so  serious  in  this 
lesion  that  there  is  no  time  for  a  satisfactory  suture.  The  ends  of  the 
bowel  must  therefore  be  brought  to  the  wound,  and  a  suture  can  be  per- 
formed later,  as  in  Elliot's  case.^ 

^  Archivf.  klin.  Chir.,  vol.  xlviii.  p.  54. 

^  Verhandl.  des  listen  Congresses  der  Deutschen  Gesellschaft  f.  Chir. 

^  Beitrage  zur  klin.  Chir.,  vol.  ii.  p.  495.       *  Corresp.-Blatt  f.  Schiveizer  Aertze,  1886,  No.  5. 

^  Berlin,  klin.  Woch.,  1887,  No.  25.  «  Ibid.,  1892,  No.  47. 

'  Archivf.  klin.  Chir.,  vol.  xlviii.  p.  54.  ^  Annals  of  Surgery,  Jan.,  1895. 

9  Ibid.,  Jan.,  1895. 
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The  prognosis  in  mesenteric  embolism  and  thrombosis  is  necessarily 
grave,  not  only  from  the  local  lesion,  but  from  the  remote  cause,  the 
plugging  of  the  artery  or  vein  resulting  sometimes  from  fatal  diseases 
of  other  viscera.  If  the  larger  trunks  are  affected,  the  circulation  may 
be  cut  off  from  so  much  of  the  intestinal  tract  as  to  preclude  the  possi- 
bility of  repair.  Elliot's  brilliant  success  encourages  the  hope  that  a 
certain  uumljer  of  these  cases  may  be  successfully  treated  by  immediate 
resection.  The  recognition  of  this  lesion  before  exploration  is  extremely 
difficult,  if  not  impossible.  In  all  cases  attended  by  acute  pain,  dis- 
tention, vomiting,  etc.  one  must  be  prepared  to  meet  with  this  condi- 
tion, especially  if  the  patient's  general  health  has  been  impaired  pre- 
viously, if  he  is  advanced  in  years,  or  if  he  has  presumably  an  enfeebled 
circulation  and  diseased  arteries.  Acute  abdominal  symjDtoms  suggest- 
ing embolism  or  thrombosis  develop  occasionally  in  the  course  of  severe 
injuries,  especially  in  fractures  of  the  thigh.  Occasionally  the  circula- 
tion is  affected  by  fat-embolism  and  fat-necrosis.  AVhatever  the  patho- 
logical cause  may  be,  the  outlook  is  grave. 

Enterotomy  is  a  term  usually  restricted  to  openings  made  in  the  small 
intestine.  Enterotomy  was  first  suggested  by  ]\Iannourv  in  1819,  but 
was  first  performed  by  Xelaton  in  1840,  and  it  has  therefore  been  called 
Xelaton's  operation.  Opening  the  intestine  for  the  relief  of  obstruction 
is  an  emergency  operation  usually  performed  for  the  purpose  of  tiding 
the  patient  over  the  symptoms  of  acute  obstruction.  It  is  not  resorted 
to  if  the  patient's  strength  justifies  radical  relief  of  the  lesion.  Obstruc- 
tions from  any  cause,  necrosis  of  the  bowel  or  strictures  which  cannot  be 
treated  radically,  are  the  usual  conditions  for  which  temporary  relief  is 
desirable.  The  operation  consists  merely  in  incising  the  bowel  and 
suturing  it  to  the  abdominal  wound.  The  objection  to  the  operation  is 
that  nutrition  is  interfered  with,  especially  if  the  bowel  is  opened  high 
up.  Even  if  the  incision  is  so  situated  that  nutrition  is  sure  sooner  or 
later  to  be  impaired,  the  operation  may  be  successful  in  carrying  the 
patient  through  the  immediate  dangers  of  his  condition,  and  thus  per- 
mitting secondary  restoration  of  the  canal  before  his  strength  is  seriously 
compromised.  Curtis  ^  in  an  analysis  of  62  cases  in  which  this  operation 
was  performed  for  obstruction  found  that  46  were  relieved  by  the  opera- 
tion, and  6  were  not  relieved ;  32  recovered  and  30  died.  Passage  of 
the  faeces  per  anvm  was  resumed  in  60  per  cent,  of  the  recoveries. 

If  the  obstruction  is  not  organic  and  does  not  demand  resection,  in 
the  course  of  time  the  fistula  closes  of  itself. 

Jejunostomi/  has  been  performed  occasionally  as  a  substitute  for  gas- 
trostomy. Albert "  reports  a  case  of  sarcoma  of  the  pylorus  and  neigh- 
boring structures  so  extensive  that  neither  resection  nor  anastomosis 
could  be  performed.  Under  such  conditions  the  jejunum  may  be  opened. 
The  jejunum  should  be  opened  rather  than  the  duodenum,  because  of  the 
difficulty  of  operating  upon  the  latter.  Care  must  be  taken  in  this  ope- 
ration not  to  interfere  with  the  excretion  of  the  bile  and  pancreatic  fluid. 
Jejunostomy  has  been  performed  by  Albert  (2  cases)  and  Hahn  ^  (5  cases). 
The  upper  part  of  the  small  intestine  can  easily  be  found  through  a 
median  incision  just  above  the  umbilicus.     There  is  little  difficulty  in 

1  Medical  Record,  Sevr  York,  1888. 

2  Wien.  med.  Woch.,  1894,  >'o.  2.  ^  J)^^^f   „j^^    ^'^^|^^  igg^^ 
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recognizing  the  jejunum,  though  in  lumbar  colotomy  it  has  been  mis- 
taken for  the  descending  colon.  In  such  cases  the  patient  usually  dies 
from  inanition. 

Enter oplasty  is  a  term  applied  to  operations  upon  the  intestines  by 
which  fibrous  strictures  are  remedied  without  resection.  A  longitudinal 
cut  is  made  through  the  constricted  portion  of  the  gut.  This  by  means 
of  sutures  is  made  into  a  transverse  line,  precisely  as  in  pyloroplasty. 
Allingham  ^  reports  2  successful  cases  in  which  this  operation  was  per- 
formed.    His  are  the  first,  if  not  the  only,  recorded  cases. 

Adhesions. — It  is  very  desirable  to  prevent,  if  possible,  the  formation 
of  adhesions  at  the  time  of  the  operation,  on  account  of  the  frequency 
and  severity  of  the  symptoms  which  they  cause.  Aseptic  abdominal 
operations  for  lesions  in  which  there  is  no  peritonitis  are  seldom  followed 
by  adhesions.  Even  extensive  localized  inflammations,  especially  those 
caused  by  appendicitis,  recover  frequently  with  few  if  any  adhesions. 
On  the  other  hand,  the  peritoneal  surfaces  may  become  agglutinated  so 
firmly  as  to  cause  even  complete  obstruction,  without  manifesting  at  the 
time  any  symptoms  of  peritonitis.  The  adhesions  that  do  occur  after 
laparotomies  have  been  ascribed  to  sepsis,  to  the  drying  of  the  perito- 
neum from  exposure,  to  the  use  of  antiseptics,  etc.  Walthard,^  as  the 
result  of  experiments,  concludes  that  long-continued  exposure  to  the 
atmosphere  predisposes  to  adhesions,  from  the  drying  of  the  superficial 
cells  of  the  serous  coat.  After  experimental  work  on  dogs,  cats,  and 
guinea-pigs,  in  which  the  operations  were  performed  under  varying 
conditions,  Thompson^  concluded  that  adhesions  cannot  be  prevented 
either  by  antiseptic  or  aseptic  solutions,  or  by  an  aseptic  atmosphere  at 
the  time  of  operation,  and  that  sterile  foreign  substances,  such  as  silk 
and  gauze,  become  encapsulated  and  practically  harmless. 

The  theories  advanced  to  explain  the  formation  of  adhesions  have  led 
to  various  modifications  of  technique,  among  which  are  extreme  care  in 
preventing  sepsis,  the  avoidance  of  antiseptic  solutions,  and  the  use  of 
mechanical  substances.  Senn  advises  omental  grafts  for  this  purpose. 
Morris*  suggests  an  aristol  film  ;  Baum,^  thin  plates  of  absorbable  tissue 
(catgut)  or  fresh  animal  peritoneum  sterilized.  The  use  of  any  of  these 
methods  is  of  extremely  doubtful  efficacy. 

Adhesions  between  abdominal  viscera  are  doubtless  frequently  the 
cause  of  obscure  pain.  In  such  cases  adhesions  may  be  found  gluing 
the  intestines  to  each  other  or  the  stomach  to  the  intestines;  there  may 
be  adhesions  of  the  gall-bladder,  the  liver,  or  the  abdominal  wall.  The 
frequent  presence  of  adhesions  in  cases  of  obscure  abdominal  pain,  in 
which  no  other  lesion  can  be  found,  seems  satisfactorily  to  ex^^lain  the 
symptoms  when,  after  separation,  the  patient  recovers. 

Very  little  can  be  found  in  the  literature  of  this  subject  until  very 
recently,  though  most  operators  have  probably  seen  cases  of  this  kind. 
Adhesions  are  especially  common  between  the  gall-bladder  and  the  large 
intestine.  Several  such  cases  have  occurred  at  the  jMassachusetts  Gen- 
eral Hospital,  in  which  recovery  has  followed  an  exploration  with  sepa- 
ration  of  adhesions.     At  the   Sixteenth    Surgical   Congress   (German) 

^  Lancet,  June  23,  1894.         ^  CorresjMiidenzblattfur  Schiveizer  Aertze,  1893,  Xo.  15. 

^  Centralblatt  fur  Gyndhologie,  Jan.  31,  1891. 

*  Amer.  Journ.  Gynaecol.,  Oct.,  1891.  *  Amer.  Journ.  Med.  ScL,  Aug.  11,  1894. 
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Crede  contributed  3  cases  of  this  kind.  A  similar  case  is  reported  by 
Maydl.^  Lauenstein  reports  10  cases  of  long-continued  pain  connected 
with  the  gastro-intestinal  tract  in  which  adhesions  between  different 
abdominal  viscera  were  found.  Long-continued  and  disabling  pain, 
definitely  located,  though  at  times  doubtless  of  nervous  origin,  suggests 
the  possibility  of  adhesions  between  viscera  and  justifies  sooner  or  later 
an  exploration. 

Peritonitis. — Inflammation  of  the  peritoneum  is  now  regarded  as 
always  septic  in  its  origin.  Idiopathic  peritonitis — peritonitis  caused 
neither  by  the  presence  of  germs  nor  associated  with  them — probably 
does  not  exist.  Micro-organisms  from  some  source  or  other  gain  access 
to  the  peritoneal  cavity.  The  infection  may  be  direct  from  contiguity 
with  a  septic  focus,  or  indirect  as  the  result  of  a  chemical  or  a  toxine. 
In  the  former  case  the  germ  makes  its  way  directly  into  the  peritoneal 
cavity ;  in  the  latter,  toxines  or  chemical  products  generated  more  or 
less  remotely  affect  the  peritoneum  through  the  circulation.  In  most 
forms  of  peritonitis  the  source  of  the  infection  is  obvious ;  in  others  it 
cannot  be  made  out.  In  some  instances  the  micro-organisms  can  be 
easily  cultivated  and  isolated  ;  in  other  cases  the  cultures  are  sterile.  In 
all  forms  the  gross  lesions  of  inflammation  are  evident.  Failure  to 
detect  micro-organisms  in  certain  unmistakable  peritoneal  inflammations 
is  due  undoubtedly  to  some  germ  which  does  not  grow  in  the  ordinary 
culture-media. 

The  commonest  form  of  peritonitis  is  that  caused  by  infection  from 
some  portion  of  the  alimentary  canal.  This  may  occur  in  the  course  of 
those  diseases  which  by  necrosis  may  perforate  the  intestinal  wall,  such, 
for  instance,  as  inflammations  of  the  vermiform  appendix,  acute  obstruc- 
tions, intussusceptions,  strangulations,  and  the  various  forms  of  ulcer. 
The  common  micro-organism  present  in  peritonitis  resulting  from  all 
these  causes  is  the  bacillus  coli  communis.  Infections  caused  by  the 
rupture  of  abscesses,  by  imperfect  asepsis  during  surgical  operations, 
and  by  extension  from  the  genital  tract,  etc.  are  associated  with  the 
common  forms  of  pus-cocci.  More  rarely  acute  peritonitis  occurs  in 
the  course  of  acute  and  chronic  diseases  themselves  dependent  upon  a 
germ.  Among  such  forms  is  that  in  which  the  pneumococcus  is  found. 
Other  indefinite  peritoneal  infections  may  be  due  to  such  uncertain  irri- 
tants as  syphilis,  rheumatism,  and  gonorrhoea,  in  many  of  which  the 
presence  of  a  germ  has  not  been  demonstrated.  In  this  class  belongs 
the  peritonitis  sometimes  seen  in  the  new-born,  though  in  some  instances 
the  invasion  takes  place  through  an  infected  navel.  Finally,  peritonitis 
may  be  of  tubercular  origin.     (See  Tubercular  Peritonitis.) 

The  great  extent  of  the  peritoneum,  with  its  enormous  powers  of 
absorption,  accounts  for  the  rapid,  profound,  and  usually  fatal  systemic 
toxaemia  seen  when  a  considerable  portion  of  the  membrane  is  affected. 
The  fact  that  peritonitis  is  generally  fatal  from  septic  absorption  was 
recognized  by  Wagner^  in  1876,  before  the  germ  theory  had  been  fully 
developed.  The  absorption  of  ptomaines  is  sometimes  so  rapid  that 
death  takes  place  before  the  usual  signs  of  suppuration  are  evident.  In 
a  large  proportion  of  cases  at  autopsy  no  distinct  pus-formation  is  found. 
In  some  the  change  in  the  peritoneum  is  hardly  noticable,  even  though  the 

^  Wien.  med.  Zeitung,  1889,  Nos.  8  and  9.  ^  Archivfur  klin.  Chit.,  1876. 
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presence  of  an  acute  general  infection  is  unmistakable.  In  other  cases  the 
whole  peritoneal  cavity  is  found  flooded  with  pus.  The  intensity  of  the 
inflammation,  the  rapidity  of  its  course,  and  the  depth  of  the  systemic 
depression  may  be  entirely  out  of  proportion  to  the  local  signs.  In  one 
case  a  micro-organism  of  little  toxsemic  power  will  be  found,  in  another, 
one  of  great  activity  and  intense  virulence.  In  57  deaths  from  perito- 
nitis at  the  London  Hospital  the  exudate  was  purulent  in  only  15;  in 
31  there  was  no  sign  of  pus. 

Different  portions  of  the  peritoneum  seem  to  present  different  degrees 
of  vulnerability  to  sepsis.  The  most  sensitive  region  is  that  over  the 
small  intestine  ;  the  parietal  peritoneum  is  much  less  susceptible  to  infec- 
tion. Local  peritonitis  is  generally  found  over  the  liver,  in  the  pelvis, 
or  about  the  vermiform  appendix. 

Of  all  the  forms  of  peritonitis,  the  most  virulent  is  generally  that  in 
which  the  contamination  starts  from  the  intestine.  Yet  certain  infections 
from  other  sources  pursue  quite  as  fulminating  a  course.  Such,  for 
example,  are  those  from  faulty  asepsis  in  which  a  virulent  germ  is  intro- 
duced by  instruments  or  l)y  the  Angers.  It  has  been  noted,  also,  that 
the  contents  of  the  uterus  at  times  possess  an  extreme  virulence.  A 
fulminating  peritonitis  may  be  produced  by  certain  forms  of  salpingitis, 
by  certain  inflanmiations  of  the  liver  or  gall-bladder,  and  by  the  rupture 
of  abscesses  in  various  localities.  In  these  forms  the  micro-organism  is 
generally  the  streptococcus.  In  rare  instances  some  of  the  milder  pus- 
cocci  seem  to  have  an  unusual  virulence.  As  a  rule,  however,  peritonitis 
caused  by  infection  from  the  intestine  is  the  most  rapid  in  its  progress 
and  the  most  fatal  in  its  results. 

The  bacillus  coli  communis,  first  described  by  Escherich^  in  1885,  is 
the  chief  microbe  found  in  a  septic  infection  starting  from  the  intestine. 
Its  definite  pathogenic  qualities  were  not  recognized  until  1889.  They 
have  been  described  by  Roux,^  Rodet,  Laruelle,^  Park,^  Mascaigne,^ 
and  Welch, ** 

Notwithstanding  the  fact  that  Sternberg  gives  a  list  of  48  micro-or- 
ganisms which  have  been  found  in  the  human  intestine,  cultures  taken 
from  cases  of  intestinal  extravasation  generally  result  in  pure  colonies 
of  the  colon  bacillus.  This  is  probably  due  to  its  great  powers  of  rapid 
reproduction,  through  which  other  less  active  organisms  are  crowded  out 
of  existence.  On  the  other  hand,  it  has  been  stated,  as  a  result  of  experi- 
mental work,  that  the  influence  of  the  colon  bacillus  has  been  very  much 
exaggerated  ;  that  pure  cultures  of  the  micro-organism  have  been  dis- 
seminated throughout  the  peritoneal  cavity  of  animals  without  bad 
effect ;  and  that  the  chief  factor  of  the  infection  is  a  more  virulent 
though  less  conspicuous  germ.  Whether  the  growth  of  the  colon  bacil- 
lus is  an  effect  rather  than  a  cause  cannot  be  demonstrated.  Its  constant 
presence  in  all  cases  of  peritonitis  of  intestinal  origin  justifies  the  opin- 
ion that  it  has  a  great  influence  as  a  causative  factor. 

The  colon  bacillus  has  been  thought  to  form  95  per  cent,  of  the 
organisms  met  with  in  the  human  bowel.     In  many  ways  it  resembles 

1  ForUchritte  der  Med.,  1885.         ^  Lyons  med.,  1889.         '^  La  Cellule,  1889,  vol.  v. 

*  Trans.  American  Surgical  Association,  1893. 

^  Le  Bad.  Coli  Commune,  son  Role  duns  la  Pathologic,  Paris,  1892. 

^  Trans.  Congress  Amer.  Phys.  and  Surgs.,  vol.  ii. 
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the   typhoid   bacillus,  and   its   distinguishing  features   have  been  fully 
described  by  Trambnsti,   Pere,  and  Wurtz.^ 

Twenty  varieties  of  this  bacillus  have  been  described,  all  more  or 
less  virulent.  Zeigler  and  Arndt  have  shown  experimentally  that  the 
colon  bacillus  shows  no  tendency  to  penetrate  the  healthy  intestinal  Avail, 
but  when  the  intestinal  wall  is  diseased  the  microbe  penetrates  it,  and  is 
found  in  great  numbers  in  the  surrounding  tissues.  Cultures,  even  from 
remote  organs,  after  death  frecj[uently  show  the  presence  of  this  bacillus. 
In  internal  strangulations,  in  strangulated  hernias,  in  twists,  in  mesen- 
teric embolism  and  thrombosis,  this  micro-organism  is  found  very  early 
in  the  surrounding  tissues.  Boennecken^  in  13  out  of  15  cases  of  hernia 
found  this  bacillus  in  the  sac.  Mascaigne  gives  35  cases  of  peritonitis 
in  which  the  colon  bacillus  was  the  only  organism.  Barbacci  ^  states 
that  it  is  the  only  micro-organism  found  in  perforative  peritonitis  in  man. 
In  an  analysis  of  23  cases  of  intestinal  perforation  and  peritonitis  Tavel 
and  Lanz^  found  no  organism  in  3,  but  in  19  found  the  colon  bacillus 
either  alone  or  with  other  organisms.  Darling  '"  reports  the  almost  con- 
stant presence  of  this  organism  in  cases  of  appendicitis.  Park,  Bignami, 
Bastienelli,  Le  Sage,  and  ]Mascaigne  have  shown  the  presence  of  the 
colon  bacillus  in  inflammations  of  the  biliary  passages.  It  has  also 
been  found  after  laparotomies  in  which  every  aseptic  detail  has  been  car- 
ried out.  This  fact  has  been  noted  particularly  by  Welch.  In  such 
instances  the  bowel-wall  has  probably  been  so  injured  as  to  permit  the 
passage  of  the  bacillus  through  it.  The  colon  bacillus  has  also  been 
found  in  the  lungs  and  in  the  pleurae  in  cases  of  pneumonia  following 
peritonitis.  From  all  the  evidence  thus  far  obtained  the  colon  bacillus 
must  be  regarded  as  of  the  utmost  importance  in  the  etiologv  of  peri- 
toneal infections.  Its  influence  in  the  production  of  peritonitis  is  con- 
spicuous iu  all  lesions  of  the  intestine  in  which  the  circulatory  activity 
of  the  bowel  is  impaired. 

Infections  not  dependent  upon  extravasation  from  the  alimentary 
canal  are  due  to  the  various  forms  of  pus-organism,  the  usual  sources  of 
which  are  the  pelvic  organs  in  the  female,  the  liver,  the  gall-bladder, 
and  the  kidneys,  abscesses  and  inflammations  of  the  abdominal  wall, 
wounds  and  operative  infections.  The  staphylococcus  is  not  infre- 
quently present,  though  rarel}'  alone.  In  peritonitis  of  uterine  or  tubal 
origin,  whether  puerperal  or  not,  the  streptococcus  is  usually  found. 
Infections  after  salpingectomies  and  after  hysterectomies  show  almost 
invariably  the  malign  influence  of  this  germ.  In  rare  instances  erysip- 
elas in  the  face  or  in  other  regions  remote  from  the  abdomen  has  been 
followed  by  a  streptococcus  infection  of  the  peritoneum,  the  infection 
taking  place  undoubtedly  through  the  circulation.  Streptococcus  infec- 
tions are  usually  cfuite  as  fatal  as  those  caused  by  the  colon  bacillus.  At 
times,  though  rarely,  some  forms  of  the  staphylococcus  have  a  similar 
virulence.  As  a  rule,  a  peritonitis  caused  by  the  commoner  forms  of 
pus-cocci  pursues  a  less  rapid  and  fatal  course  than  one  dependent  upon 
the  colon  bacillus  or  the  streptococcus.     The  success  which  at  times  fol- 

^  CentralbkiH  fiir  allgemeine  Path.,  May  1, 1892 ;  Ann.  de  I'Instit.  Pasteur,  July  25, 1893 ; 
Arch,  de  Med.  exper.  et  d'Aimt.  path.,  Jan.  1,  1893;  Tavel  and  Lanz,  Ueber  die  Aetioloqie 
der  PerUoniti",  1893. 

^  Virch.  Arch.,  vol.  cxx.  p.  7.  ^  CentralblaU  fiir  Path.  Anat,  Oct.  21,  1893. 

*  Loc.  cit.  =  Boston  Med.  and  Surg.  Journ.,  1894,  vol.  cxxxi.  p.  479. 
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lows  the  drainage  of  extensive  pus-collections  is  probably  clue  to  this 
fact.  Yet  even  in  infections  of  this  kind  the  mortality  is  excessive. 
Pawlowsky^  found  that  death  resulted  in  18  out  of  20  cases  in  which 
the  staphylococcus  was  introduced  into  the  peritoneal  cavity  of  animals. 
Though  the  course  of  staphylococcus  infections  is  comparatively  slow, 
in  most  instances  death  results.  Early  operations,  however,  hold  out 
great  promise  of  success. 

The  existence  of  peritonitis  due  to  the  pneumococcus  is  not  as  yet 
beyond  dispute.  This  microbe  has  been  found  in  the  peritoneum  of  a 
large  number  of  cases  of  fatal  pneumonia,  though  the  peritoneum 
appeared  sound.  ISTevertheless,  cases  of  peritonitis  in  which  the  pneumo- 
coccus was  beyond  a  reasonable  doubt  the  cause  of  the  trouble  have 
been  reported  by  Weichselbaum,  Curtois-Suffit,  Seavestre,  Nelaton,  and 
Galliard.  From  all  the  evidence  it  seems  that  this  microbe  at  times  is, 
and  at  times  is  not,  injurious  to  the  peritoneum.  Morisse^  collected 
8  cases  of  peritonitis  in  which  the  pneumococcus  was  the  only  organism  ; 
in  7  of  these  there  was  either  pneumonia  or  pleurisy ;  6  cases  died ;  and 
2,  both  of  whom  had  been  operated  upon,  recovered. 

Occasionally  a  fatal  peritonitis  occurs  under  circumstances  which  the 
post-mortem  examination  fails  to  explain.  At  the  Massachusetts 
General  Hospital  two  instances  of  this  have  recently  occurred  in  which 
no  cause  for  peritonitis  could  be  found  at  autopsy.  In  the  literature 
of  the  last  few  years  are  found  reports  of  such  cases,  which,  for  want 
of  a  better  name,  have  been  called  idiopathic,  rheumatic,  chemical. 
Irritants  have  been  supposed  to  be  a  possible  cause  for  this  form  of  peri- 
tonitis, though  opinions  differ  widely  on  this  point.  Bumm  ^  concludes 
from  experimental  work  tliat  a  plastic  non-infective  peritonitis  can  be 
caused  by  irritants — chemical,  mechanical,  or  thermal.  Other  investi- 
gators have  produced  in  the  same  way  a  certain  form  of  inflammation  in 
animals.  In  the  early  exudate  of  this  inflammation  neither  pus  nor 
micro-organisms  could  be  found,  though  later,  in  some  instances,  it 
would  be  filled  with  micro-organisms.  Thompson  *  found  that  a  gauze 
wad  wet  in  a  1  :  1000  solution  of  corrosive  sublimate  caused  in  some 
animals  a  fatal  peritonitis.  It  has  been  observed  not  infrequently  that 
pieces  of  gauze  left  accidentally  in  the  abdominal  cavity  have  remained 
for  a  long  time  absolutely  sterile.  In  other  instances  this  accident  has 
been  followed  by  a  fatal  peritonitis.  In  these  cases,  however,  it  is  quite 
likely  that  the  pressure  of  a  sterile  wad  sooner  or  later  injures  the  intes- 
tinal wall  sufficiently  to  permit  the  escape  of  the  colon  bacillus. 
Jelaguier  ^  found  that  a  sterile  pad  can  remain  and  become  encapsulated 
without  causing  trouble.  In  the  experiments  of  Ziegler,  Pawlowsky, 
and  Reichel  sterilized  fseces  have  had  no  bad  effect.  Bile  is  said  to  be 
sterile  if  it  contains  a  normal  amount  of  the  biliary  acids,  yet  the  injec- 
tion of  unsterilized  bile  into  the  abdominal  cavity  of  animals  may 
cause  peritonitis.  Though  blood  and  urine  are  usually  regarded  as 
sterile,  they  both  make  favorable  media  for  germ-growth.  On  the 
whole,  however,  it  is  ,  probably  true,  as  stated  by  Treves  and  many 
others,  that  in  all  forms  of  peritonitis  a  micro-organism  is  the  active 

^  Centralblatt  filr  Chir.,  1388.  '■*  Periioniie  d  Pneimioeoccu.i. 

^  Miln.  med.  'Woch.,  1889,  Xo.  42.  *  Centralblatt  f.  GyndkoL,  Jan.  31,  1891. 

5  Gaz.  hebdom.,  1892,  p.  161. 
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cause  of  the  inflammation  ;  that  the  different  substances  introduced  into 
the  abdominal  cavity  at  operations  or  by  extravasations  are  not  abso- 
lutely sterile  ;  that  certain  micro-organisms  are  present  which  in  the 
course  of  time  develop  in  sufficient  numbers  to  cause  a  distinct  infection. 
Spillman  and  Ganizetty  have  collected  15  cases  of  so-called  rheumatic 
peritonitis,  with  9  deaths.  The  evidence,  however,  upon  which  such  a 
diagnosis  is  based,  as  Treves  remarks,  is  generally  unsatisfactory.  In 
the  absence  of  any  demonstrable  source  of  the  inflammation  the  tendency 
to  ascribe  it  to  rheumatism  or  to  some  other  indefinite  cause  is  great. 
Peritonitis  in  connection  with  gonorrhoea  has  been  observed,  though 
absolute  proof  is  wanting.  .  The  association  in  such  cases  may  be  a  coin- 
cidence, or  the  disease  may  favor  the  development  of  germs  from  other 
sources.  Bright's  disease,  syphilis,  and  alcoholism  are  likewise  favoring 
agents.  Peritonitis  in  the  new-born  is  due  to  infection  from  the  cord  or 
to  rupture  of  the  bowel  either  during  delivery  or  above  an  imperforate 
anus. 

Hartmann  and  Morax,^  in  allusion  to  Bumm's  statement  that  there 
can  be  a  simple,  general,  non-infecting  peritonitis,  report  the  cases  of 
two  women  operated  upon  by  them,  in  one  of  whom  a  general  sero- 
fibrinous and  purulent  peritonitis  was  found ;  in  the  other,  a  general 
injection  of  the  intestine  with  adhesions.  In  both  cases  the  cultures 
were  sterile,  and  in  both  recovery  followed.  They  think,  therefore, 
that  recovery  after  operation  in  general  peritonitis  is  due  to  the  absence 
of  micro-organisms.  In  one  case  of  strangulation  by  a  band  general 
peritonitis,  with  fluid,  was  found,  but  the  cultures  were  sterile — the  so- 
called  "  chemical  peritonitis."  In  a  case  of  Harrington's,  not  pub- 
lished, there  was  a  general  infection  with  exudation  of  serum,  lymph- 
flakes,  congestion,  and,  in  fact,  all  the  local  and  general  signs  of  perito- 
nitis, but  the  cultures  were  absolutely  sterile.  In  this  and  in  similar 
forms  the  peritonitis  would  probably  be  regarded  as  of  the  so-called 
"  chemical "  origin.  A  more  rational  explanation  lies  in  the  probability 
either  that  the  growth  of  the  germ  was  inhibited  by  some  undetected 
cause,  or  that  it  was  one  impossible  of  culture  on  ordinary  media.  In 
such  cases  the  burden  of  proof  rests  with  those  who  deny  the  existence 
of-  micro-organisms,  for  it  is  probably  true  that  many  germs  will  not 
grow  under  any  known  method  of  cultivation. 

An  accurate  knowledge  of  the  exact  nature  of  the  peritoneal  infection 
can  be  determined  neither  from  the  history  nor  from  the  gross  appear- 
ances :  it  is  wholly  dependent  upon  a  careful  bacteriological  examination. 
Without  such  evidence  no  case  can  be  accepted  as  one  of  peritonitis. 
Doubtless  many  operative  cures  have  been  reported  in  which  no  real 
infection  existed.  On  the  other  hand,  the  absence  of  macroscopic  signs 
of  peritonitis  cannot  be  accepted  as  proving  its  non-existence.  It  is 
therefore  essential  in  speaking  of  peritonitis  to  give  in  every  instance 
the  exact  bacteriological  elements  in  the  case.  When,  for  instance,  at 
autopsies  after  abdominal  operations  there  are  no  macroscopical  indica- 
tions of  peritonitis,  cultures  are  essential  to  demonstrate  this  fact. 
Doubtless  in  some  fatal  forms  of  peritonitis  absorption  is  so  rapid  that 
death  takes  place  before  the  usual  signs  have  had  time  to  appear.  This 
is  undoubtedly  true  of  the  more  virulent  forms  of  peritonitis.     Those 

^Annals  de  Gynecol.,  vol.  xli.  p.  193,  1894. 
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due  to  the  milder  microbes  unquestionably  present,  long  before  death, 
the  characteristic  signs  of  peritonitis. 

The  commonest  cause  of  peritonitis  in  males  is  disease  of  the  vermi- 
form appendix ;  in  females,  disease  of  the  Fallopian  tubes. 

Symptoms. — The  symptoms  of  peritonitis  vary  in  their  onset  with 
the  nature  of  the  exciting  cause,  appearing  suddenly  and  violently  when 
the  invasion  of  the  peritoneum  is  rapid,  slowly  and  uncertainly  when  the 
infection  is  moderate.  When  the  disease  is  caused  by  a  sudden  perfora- 
tion of  the  alimentary  canal  or  by  the  rupture  of  a  large  abscess,  by  which 
the  whole  peritoneal  cavity  is  suddenly  infected,  the  first  symptoms  are 
those  of  shock.  Shock  is  soon  followed  by  collapse.  The  amount  of 
the  shock  and  the  profundity  of  the  collapse  vary  with  individuals  and 
with  the  extent  and  rapidity  of  the  infection.  Inflammations  which 
spread  slowly  from  a  small  focus  of  infection  are  not  usually  attended 
by  shock ;  in  rapid  and  extensive  contamination  this  condition  is  pro- 
found. One  of  the  earliest  symptoms  of  peritonitis  is  pain.  When  the 
extravasation  is  extensive,  pain  is  severe  and  lasting ;  when  slight,  mod- 
erate and  transitory.  It  is  generally  localized  in  the  beginning,  but 
soon  becomes  general.  Pain  is  always  associated  with  tenderness. 
Nausea  and  vomiting  rapidly  follow  the  onset  of  pain ;  they  are  rarely 
if  ever  absent.  The  vomitus,  in  the  beginning  consisting  of  the  con- 
tents of  the  stomach,  soon  shows  its  intestinal  origin,  first  by  the  appear- 
ance of  bile,  and  later  by  the  presence  of  the  contents  of  the  small 
intestine.  In  most  instances  the  material  vomited  is  dark  in  color, 
almost  black,  suggesting  coffee-grounds.  This  appearance  is  due  to  hem- 
orrhage from  the  mucous  membrane  of  the  small  intestine.  When  the 
vomitus  is  of  this  color  the  outlook  is  extremely  grave.  Vomiting,  at 
first  difficult,  soon  becomes  easy  and  the  patient  regurgitates  constantly 
without  eifort.  In  favorable  cases  the  vomiting  gradually  ceases  until 
convalescence  is  established. 

In  some  instances  septic  absorption  is  so  rapid  that  death  takes  place 
in  a  few  hours,  long  before  the  characteristic  signs  of  the  disease  are 
manifest  in  the  peritoneum.  In  such  cases  the  systemic  depression  is 
early  and  profound.  The  pulse  rises  rapidly  to  120,  140,  160.  The 
temperature  rises  excessively,  is  unaflFected,  or  is  even  subnormal.  The 
usual  signs  of  collapse  become  rapidly  developed  to  an  extreme  degree. 
Meanwhile  the  intellect  is,  as  a  rule,  unimpaired. 

In  less  fulminating  cases  the  pulse  and  temperature  at  the  outset  are 
moderately  disturbed.  As  the  disease  progresses  both  may  be  aifected 
even  to  an  extreme  degree.  The  character  of  the  pulse  indicates  the 
patient's  general  condition  better  than  any  other  symptom.  The  tem- 
perature may  vary  between  extreme  limits.  In  some  cases  of  fatal 
infection  the  temperature  is  normal  or  even  subnormal ;  in  other  cases  it 
rises  to  104°  or  105° — though  most  commonly  not  above  102°  in  the 
morning  and  103°  in  the  evening.  Just  before  death  the  temperature 
may  rise  to  106°  or  107°,  or  it  may  fall  below  the  normal  point.  Chill, 
in  the  writer's  experience,  is  seldom  observed  in  any  form  of  septic 
peritonitis. 

The  condition  of  the  bowels  is  of  great  importance  in  general  peri- 
tonitis. When  the  infection  is  extensive,  peristalsis  is  completely  over- 
come, and  the  resulting  symptoms  are  those  of  an  acute  obstruction. 
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Except  in  the  very  beginning  of  the  infection  no  gurgling  or  other  evi- 
dence of  peristalsis  will  be  heard.  Yet  in  some  forms  of  general  peri- 
tonitis peristaltic  movements  take  place  throughout  the  course  of  the 
disease.  Under  such  circumstances  the  infection  is  probably  one  of  the 
milder  forms,  and  the  prognosis  is  not  absolutely  hopeless.  When  the 
intestinal  wall  is  completely  paralyzed  an  excessive  general  distention 
results.  The  skin  is  tight  and  shining ;  the  resonance  everywhere  tym- 
panitic. In  some  of  the  milder  infections  the  first  and  chief  symptom 
is  distention  without  pain,  fever,  or  shock.  The  course  is  usually  a  slow 
one,  the  infection  spreading  from  coil  to  coil.  Rigidity  of  the  abdomi- 
nal muscles  is  an  important  symptom  in  the  early  hours  of  peritoneal 
infections.  In  general  inflammations  it  is  general ;  in  local,  it  is  limited 
to  the  side  affected.  It  is  especially  conspicuous  in  extravasations. 
Rigidity  is  usually  overcome  by  distention,  and  is  therefore  of  value  in 
the  early  stages  only  of  peritonitis.  Lividity  of  the  skin  over  the  abdo- 
men is  often  present.  It  is  dependent  upon  enfeebled  circulation  with 
profound  sepsis,  and  is  a  most  ominous  sign. 

In  the  early  stages  of  practically  all  cases  of  general  peritonitis  there 
is  a  serous  exudation.  If  the  patient  lives  long  enough,  this  exudate 
becomes  purulent.  The  fluid,  whether  serum  or  pus,  is  rarely  sufficient 
in  amount  to  give  definite  signs  on  percussion.  In  exceptional  cases 
dulness  will  be  noticed  in  the  flanks. 

Diagnosis. — The  symptoms  of  general  peritonitis,  taken  together, 
are  very  characteristic,  yet  no  disease  shows  greater  variation  from  a 
typical  course.  Any  of  the  cardinal  symptoms  may  be  absent  or  all  of 
them.  It  is  therefore  possible  that  at  times  the  identity  of  the  dis- 
ease will  not  be  established  until  the  autopsy  is  made.  When  there 
is  reason  to  fear  a  general  infection,  a  significant  symptom  is  vomit- 
ing. This  may  be  the  first  symptom,  and  throughout  the  course  of 
the  disease  the  most  persistent  and  distressing  one  :  the  j)atient,  too 
weak  to  clear  his  pharynx,  may  even  die  strangled  in  his  own  vomit. 
The  value  of  pain  as  a  diagnostic  symptom  must  not  be  overrated. 
Though  it  is  generally  present,  at  times  it  will  not  even  be  men- 
tioned. Pain,  even  severe  in  character,  does  not  necessarily  indicate 
peritonitis,  nor  does  it  follow  that  peritonitis  does  not  exist  because 
pain  is  absent.  Nevertheless,  complaints  of  pain  should  always  sug- 
gest the  possibility  of  an  incipient  infection.  When  at  the  same  time 
there  is  distention  and  vomiting,  wdth  general  tenderness,  the  diagnosis 
is  almost  certain.  If,  in  addition,  the  constitutional  effects  of  sepsis  are 
evident  in  the  pulse  and  in  the  temperature,  the  presence  of  the  disease 
is  clearly  established.  Nevertheless,  all  these  symptoms  may  exist  with- 
out a  general  infection.  The  pain  may  be  peristaltic  ;  the  distention 
maybe  from  gas  and  transitory;  the  vomiting,  the  rise  of  pulse  and 
of  temperature  may  be  dependent  upon  other  causes ;  and  the  consti- 
pation may  be  due  to  opium.  The  diagnosis  at  times  cannot  be 
fully  determined  until  impending  death  proves  the  existence  of  a 
hopeless  infection. 

The  symptoms  and  diagnosis  of  general  peritonitis  cannot  be  thor- 
oughly understood  until  the  subject  has  been  much  more  fully  studied. 
No  disease  presents  such  varying  features,  for  it  may  depend  upon  any 
one  of  a  great  variety  of  micro-organisms,  each  differing  from  the  others 
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in  physical  characteristics  and  poisonous  qualities.  Some  of  them  are  as 
yet  but  imperfectly  understood.  Doubtless  many  of  them  are  still  undis- 
covered. Moreover,  the  symptoms  are  influenced  by  the  powers  of  resist- 
ance in  the  patient^  the  peritoneum  having  in  some  individua,ls  a  greater 
tolerance  than  in  others.  In  one  case  absorption  is  rapid,  in  another  slow  ; 
in  one  its  effects  are  immediate,  in  another  remote.  Whatever  the  nature 
of  the  micro-organism  and  the  strength  of  the  patient,  a  general  perito- 
nitis, once  fully  under  way,  shows  itself  by  signs  which  can  rarely  be 
mistaken.  Functional  disturbances  of  the  intestines,  accompanied  by  pain, 
distention,  and  vomiting,  may  be  mistaken  for  the  beginning  of  a  general 
peritonitis,  although  the  absence  of  constitutional  symptoms  will  usually 
prevent  a  mistaken  diagnosis  of  peritonitis.  Moreover,  the  favorable 
course  of  functional  disorders  will  soon  determine  the  nature  of  the 
affection.  Between  acute  general  peritonitis  and  acute  intestinal  ob- 
struction the  distinction  is  much  more  difficult,  for  the  symptoms  of  the 
two  conditions  do  not  differ  widely.  In  both  there  are  pain,  distention, 
and  vomiting.  The  bowels  are  constipated  from  the  beginning  in  acute 
obstruction.  When  the  lesion  is  above  the  ileo-ceecal  valve,  however,  the 
contents  of  the  large  intestine  may  be  evacuated  and  give  rise  to  error. 
In  peritonitis  fecal  movements  may  take  place  in  the  early  stages,  and 
in  rare  instances  throughout  the  course  of  the  disease.  As  a  rule,  con- 
stipation is  absolute  in  both  diseases.  The  pain  of  acute  peritonitis 
depends  upon  a  different  cause  than  that  of  acute  obstruction.  In  the 
former  it  is  severe  and  persistent ;  in  the  latter,  violent  and  paroxysmal. 
In  peritonitis  it  usually  starts  in  the  epigastric  or  in  the  umbilical  regions, 
and  becomes  general  later.  In  obstruction  it  is  referred  to  the  vicinity 
of  the  lesion.  It  is  intermittent  and  paroxysmal,  gradually  increasing  in 
severity.  In  the  early  stages  bf  acute  obstruction  the  temperature  is  not 
affected ;  in  peritonitis  it  is  generally  elevated ;  in  both  conditions  the 
pulse  is  accelerated.  When  a  general  peritonitis  follows  an  acute  obstruc- 
tion a  differential  diagnosis  is  often  impossible,  although  the  history  may 
point  strongly  to  the  cause  of  the  general  infection.  Many  of  the  lesions 
of  acute  obstruction  in  themselves  produce  a  general  peritoneal  inflam- 
mation— lesions  which  result  in  necrosis  of  the  intestinal  wall.  In  cases 
which  have  not  been  observed  in  their  early  stages  the  original  symp- 
toms of  obstruction  become  marked  by  those  of  peritonitis.  Under  such 
circumstances  it  is  often  impossible  to  determine  the  original  lesion. 
General  peritonitis,  slowly  developing  from  a  local  focus,  is  much 
more  easily  differentiated  from  acute  obstruction  than  those  cases  de- 
pendent upon  intestinal  perforation  or  rupture  of  abscesses.  Most 
forms  of  acute  obstruction  come  on  suddenly.  Their  symptoms,  there- 
fore, do  not  differ  from  those  of  a  general  peritonitis  from  intestinal 
perforation.  In  addition  to  the  early  signs,  above  mentioned,  by 
which  acute  obstruction  is  distinguished  from  general  infection,  the 
different  causes  of  obstruction  present  at  times  signs  sufficiently 
characteristic  for  their  recognition.  In  intussusception  we  find  a 
tumor  with  bloody  stools )  in  volvulus,  in  mesenteric  thrombosis,  and 
in  embolisms,  in  obstruction  from  bands,  new  growths,  and  hernias,  we 
frequently  find  distended  coils.  Yet  in  all  these  forms  of  acute  obstruc- 
tion tumors,  resistant  coils,  and  other  physical  signs  may  be  masked  by 
distention.      Under  such  perplexing  conditions  surgery  offers,   fortu- 
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nately,  a  means  of  exact  diagnosis.  Little  time  need  be  lost  in  idle 
speculations  when  acute  abdominal  symptoms,  whatever  their  cause, 
clearly  demand  intelligent  exploration. 

Treatment  of  Acute  General  Peritonitis. — The  medical  treatment 
of  acute  general  peritonitis  depends  chiefly  upon  the  use  of  opium  or 
of  cathartics.  Until  recently  oj^ium  has  been  the  remedy  most  fre- 
C|uently  employed  in  the  treatment  of  this  formidable  disease.  The 
benefits  secured  by  its  use  are  the  lessening  of  pain  and  the  occasional 
control  of  vomiting.  A  further  advantage  formerly  claimed  for  the  use 
of  opium  was  the  state  of  rest  which  it  gave  the  inflamed  intestinal  sur- 
faces. As  long  as  the  idea  prevailed  that  active  peristalsis  increased  the 
spread  of  inflammation  the  use  of  opium  was  certainly  indicated.  AVith 
the  recognition  of  the  fact  that  the  chief  danger  in  this  disease  is  depend- 
ent not  upon  the  local  inflammation,  but  upon  the  absorption  of  its  prod- 
ucts, the  theory  of  providing  by  abundant  cathartics  an  immediate 
outlet  for  these  products  through  the  intestinal  canal  found  a  successful 
application.  The  use  of  cathartics  that  produce  abundant  watery  evacu- 
ation would  relieve  distention,  promote  absorption  of  peritoneal  exuda- 
tions, and  eliminate  ptomaines ;  the  use  of  opium  would  increase  disten- 
tion, prevent  absorption  of  exudates  and  the  elimination  of  ptomaines. 
The  theory  of  intestinal  drainage,  carried  out  by  Tait  some  years  ago, 
has  found  a  general  acceptance  throughout  the  surgical  world.  AVith  cer- 
tain limitations  this  method  seems  the  most  rational  and  efficacious  of  all 
the  medical  means  thus  far  employed.  In  some  forms  of  peritoneal 
inflammation,  especially  in  the  early  stages  before  vomiting  has  become 
uncontrollable,  free  cathartics  will  often  relieve  the  incipient  distention 
and  have  a  beneficial  effect  upon  the  course  of  the  disease.  On  the  other 
hand,  in  fully-established  general  peritonitis  with  distention  and  vomit- 
ing salines  nauseate  the  patient,  reduce  his  strength,  fail  to  produce 
catharsis,  and,  in  fact,  do  more  harm  than  good.  Indeed,  most  observers 
doubt  whether  salines  have  any  beneficial  effect  upon  the  course  of  a 
fully-established  general  peritoneal  infection.  Furthermore,  when  the 
symptoms  of  an  impending  affection  disappear  rapidly  and  entirely  after 
free  saline  catharsis,  they  question  whether  any  infection  really  existed. 
Of  the  two  methods,  however,  that  of  free  catharsis  seems  the  more  rea- 
sonable and  the  more  efficacious.  Its  use  should  be  limited  to  those 
cases  in  which  no  perforation  of  the  intestinal  canal  is  probable,  for  if  a 
perforation  exists  the  extravasation  of  liquid  fseces  is  increased,  and  an 
infection  up  to  that  point  local  may  become  general. 

Many  surgeons  condemn  the  use  of  opium  in  all  forms  of  peritonitis. 
This  rule  seems  too  sweeping.  Opium  is  of  great  service  at  times,  espe- 
cially after  laparotomy.  The  pain  so  common  after  abdominal  opera- 
tions by  preventing  sleep  rapidly  reduces  the  patient's  strength.  A 
small  dose  of  opium  will  not  only  stop  the  pain,  but  will  quiet  the 
patient  and  promote  sleep.  At  times  moderate  doses  of  morphia  will 
control  vomiting  when  nothing  else  will.  The  use  of  opiates  should  be 
confined  to  these  indications.  Saline  or  other  cathartics,  to  cover  the 
theoretical  grounds  of  their  use,  should  be  given  with  the  first  evidence 
of  infection,  and  before  vomiting  becomes  prominent.  Drachm-doses  of 
saturated  solution  of  Epsom  salts  may  be  given  every  hour  until  abun- 
dant watery  evacuations  are  produced.    When  in  a  general  infection  there 
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is  constant  regurgitation  salines  are  of  no  avail.  In  their  place  small 
doses  of  calomel,  frequently  repeated  (one-fifth  of  a  grain  every  hour), 
will  sometimes  produce  free  catharsis  without  increasing  the  vomiting. 
Moreover,  the  calomel  often  has  a  soothing  effect  upon  the  stomach 
itself. 

.  In  the  consideration  of  the  surgical  treatment  of  acute  general  peri- 
tonitis indications  for  interference  are  much  more  difficult  to  deter- 
mine than  methods.  A  rule  requiring  operation  in  every  case  is  very 
simple  and  easy  to  follow.  Unfortunately,  many  cases  come  under 
observation  in  which  a  laparotomy  takes  away  the  slight  chance  remain- 
ing of  recovery.  With  rare  exceptions,  all  cases  of  acute  general  peri- 
toneal infection  are  fatal,  whether  treated  by  opiates,  by  salines,  or  by 
irrigation.  Yet  at  rare  intervals  free  incisions  and  abundant  irrigation 
are  followed  by  recovery.  Doubtless  the  surgeon's  personal  experience 
influences  him  greatly  in  deciding  the  question  of  interference.  When 
he  has  seen  fifty  or  a  hundred  cases  of  general  peritonitis  prove  fatal,  no 
matter  what  the  treatment,  he  looks  upon  the  value  of  active  interference 
with  grave  doubt ;  he  is  inclined  to  discontinue  surgical  efforts  in  the 
treatment  of  the  disease  and  to  resort  to  those  measures  which  simply 
relieve  suffering. 

Although  laparotomy  with  irrigation  is  so  hopeless  a  procedure  in 
fully-established  peritoneal  inflammation,  it  cannot  be  said  that  it  is  of  no 
use  in  the  early  stages  of  the  disease.  Unfortunately,  circumstances 
beyond  the  control  of  the  surgeon  prevent  him  from  applying  early  the 
proper  remedy.  Valuable  time  is  doubtless  lost  by  treating  peritonitis 
medically,  and  the  surgical  remedy  is  consequently  postponed  until  its 
chances  of  success  are  gone.  If  the  abdominal  cavity  could  be  opened 
at  the  very  beginning  of  general  infections,  the  results  would  doubtless 
be  much  more  encouraging  than  they  are  now. 

Besides  the  indications  for  interference  seen  in  general  infection, 
most  of  the  causative  lesions  in  themselves  demand  surgical  treatment 
at  the  earliest  possible  moment.  AVith  some  of  these  lesions  a  general 
infection  is  coincident ;  with  others  it  appears  at  the  end  of  a  few  days. 
The  former  class,  to  which  belong  sudden  intestinal  extravasations  and 
ruptured  abscesses,  demands  treatment  for  the  peritonitis  as  well  as  for 
the  causative  lesion.  The  latter,  comprising  intussusceptions,  twists, 
internal  strangulations,  thromboses,  and  embolisms,  presents  character- 
istic indications  for  operation  some  days  or  hours  before  the  develop- 
ment of  a  general  infection.  Both  classes  require  early  interference  to 
be  successful ;  in  fact,  operative  measures  cannot  be  applied  too  early. 
Hence  the  indications  in  favor  of  immediate  operation  are  clear,  even  if 
the  diagnosis  between  an  acute  general  infection  and  a  mechanical  lesion 
is  uncertain.  All  acute  abdominal  lesions  justify  exploration  ;  many  of 
them   demand  it. 

In  general  infections  following  abdominal  operations  the  wisdom  of 
interference  has  been  questioned.  In  point  of  fact,  surgical  treatment 
is  as  strongly  indicated  in  operative  infections  as  in  infections  from  other 
causes.  Moreover,  the  common  objections  to  opening  the  abdomen  do 
not  apply.  Here,  again,  the  hopelessness  of  general  peritonitis  probably 
influences  many  operations  against  renewed  explorations.  Homans  has 
washed  out  the  abdomen  in  such  cases  many  times  unsuccessfully,  and 
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regards  the  procedure  useless.  Many  other  operators  have  had  a  simi- 
lar experience,  yet  there  seems  to  be  no  good  reason  why  the  same  attempts 
at  surgical  relief  which  are  applied  to  peritonitis  from  other  causes  should 
not  be  applied  also  to  peritonitis  of  operative  origin. 

A  serious  objection  to  surgical  interference  in  the  early  stages  of 
infections  of  doubtful  extent  is  that  by  stirring  up  the  intestinal  coils, 
which  perhaps  have  already  formed  effective  barriers  against  further 
spread  of  the  disease,  the  surgeon  converts  a  local  into  a  general  peri- 
tonitis. The  force  of  this  objection  is  illustrated  in  the  early  hours  of 
an  acute  appendicitis,  when  it  is  uncertain  whether  the  infection  is  local- 
ized or  is  spreading.  If  the  extension  of  the  disease  has  been  checked 
by  the  efforts  of  the  peritoneum — a  condition  at  times  hard  to  determine 
— interference  breaks  down  the  feeble  barriers  and  converts  a  local  into 
a  general  infection.  In  doubtful  cases  the  danger  from  the  rupture  of 
adhesions  is  overbalanced  by  the  danger  from  delayed  exploration.  In 
cases  of  uncertainty,  therefore,  the  indications  favor  exploration.  When 
the  infection  is  evidently  local  and  its  constitutional  effects  moderate, 
delay  is  not  only  justifiable,  but  on  the  whole  preferable. 

When  the  whole  abdominal  cavity  is  so  seriously  affected  that  the 
outlook  seems  hopeless  the  wisdom  of  interference  may  well  be  doubted. 
Though  the  case  may  seem  beyond  relief,  there  yet  remains  a  chance 
which  the  slightest  surgical  manipulation  will  take  away.  Under  such 
circumstances  a  policy  of  non-interference  is  strongly  indicated,  as  giving 
the  patient  his  only  chance  of  recovery,  small  though  it  may  be. 

The  statistics  bearing  upon  the  question  of  operative  interference  vary 
between  such  extreme  limits  that  their  value  is  often  questioned.  Gen- 
eral peritonitis  is  essentially  so  hopeless  a  disease  that  a  large  percentage 
of  recoveries  under  any  form  of  treatment  raises  doubt  as  to  the  correct- 
ness of  diagnosis.  Koerte  ^  believes  that  most  of  the  brilliant  statistics 
of  cures  of  acute  general  peritonitis  by  operation  are  false — that  on 
analysis  they  prove  to  be  mainly  cases  of  local  abscess.  Stuehlen,  for 
example  (Strasburg,  1890),  collected  78  cases  with  50  recoveries;  Zanz 
(Berlin,  1891),  30  cases  with  f  0  recoveries.  W^hen  general  peritonitis  in 
the  hands  of  experienced  men  proves  almost  invariably  fatal  under 
every  known  method  of  treatment,  such  percentages  of  recovery  as 
those  just  given  seem  incredible.  Mikulicz  before  the  Eighteenth  Con- 
gress of  German  Surgeons  reported  14  cases  of  peritonitis  with  only  3 
recoveries;  Koerte,  19  cases  with  6  recoveries.  Krecke,^  commenting 
on  a  collection  of  119  cases  with  only  68  deaths,  shows  that  such  statis- 
tics are  false,  and  that  the  diagnosis  in  most  cases  is  not  correct.  Hal- 
sted  expresses  the  same  views  and  regards  the  disease  as  excessively  fatal. 
My  personal  experience  with  peritonitis  has  been  so  unfavorable  that 
even  the  statistics  of  Mikulicz  (3  recoveries  in  14  cases),  of  Koerte  (6 
recoveries  in  19  cases),  of  Halsted  (only  2  recoveries  at  the  Johns  Hop- 
kins), seem  very  encouraging.  In  a  large  number  of  cases  of  general 
peritonitis,  verified  by  bacteriological  demonstration,  the  result,  with 
hardly  an  exception,  has  been  fatal  in  my  hands  under  any  method  of 
treatment. 

The  operation  for  general  peritonitis  consists  in  free  incision  and 

^  Archivf.  klin.  Ghir.,  vol.  xliv.  p.  612. 

2  Miinch.  med.  WocL,  1891,  Nos.  33  and  34. 
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drainage,  Avitli  or  without  irrigation.  The  abdomen  should  be  opened  in 
the  median  line  below  the  umbilicus,  unless  some  other  seat  of  incision 
is  indicated  by  the  original  lesion.  For  drainage  alone  the  cut  should  be 
short ;  for  thorough  irrigation  it  should  be  long.  Satisfactory  drainage 
of  the  peritoneal  cavity  is  practically  impossible,  especially  when  the 
intestines  are  distended.  The  most  efficient  method  is  by  means  of  gauze 
wicks  placed  in  the  pelvis  and  in  each  flank.  Glass  or  rubber  tubes 
may  also  be  used  in  combination  with  the  gauze.  Dependent  drainage 
is  best  secured  by  incision  through  each  flank. 

Irrigation  should  be  used  in  all  general  peritoneal  infections  if  the 
patient's  strength  permits.  Irrigation  is  recommended  by  some,  even  if 
the  general  condition  is  bad,  on  the  ground  that  the  warmth  of  the  solu- 
tion relieves  shock  and  revives  the  strength. 

Various  solutions  have  been  recommended  for  irrigation.  The  weight 
of  authority  is  in  favor  of  sterilized  warm  water  or  of  salt  solution. 
Peroxide  of  hydrogen  is  strongly  recommended  by  Senn  and  ]\Iorris. 
Sterilized  water  or  salt  solution  at  the  temperature  of  the  body  should  be 
used  in  large  quantities.  It  may  be  carried  to  the  remotest  corners  of 
the  abdominal  cavity  by  means  of  a  perforated  glass  tube  Avith  blunt 
end,  through  which,  attached  to  a  rubber  tube  and  funnel,  unlimited 
quantities  of  fluid  may  be  passed. 

After  thorough  irrigation  the  dependent  parts  of  the  peritoneal 
cavity — the  pelvis  and  the  flanks — should  be  carefully  dried  by  means 
of  gauze.  Capillary  drainage  may  be  employed  through  gauze  wicks 
placed  in  the  pelvis  and  in  each  flank,  and  brought  out  either  through 
the  abdominal  wound  or,  by  incision,  through  the  back. 

Some  surgeons  maintain  that  irrigation  only  spreads  the  infection. 
Reichel  opposes  the  method  for  this  reason,  and  also  because  it  is  impos- 
sible to  cleanse  thoroughly  the  intestines.  In  experiments  on  dogs  with 
t€n  to  fifteen  litres  of  water  he  found  it  impossible  to  wash  the  intestines 
clean.  Though  it  is  doubtless  true,  as  Halsted  has  observed,  that  thor- 
ough drainage  and  disinfection  of  the  abdominal  cavity  is  impossible, 
yet  imperfect  drainage  and  disinfection  is  certainly  better  than  none  at 
all.  The  objection  on  the  ground  that  irrigation  spreads  the  infection 
holds  in  cases  of  localized  peritonitis,  but  not  in  cases  in  which  a  general 
infection  already  exists.  Another  objection  to  prolonged  irrigation  is 
that  the  natural  absorptive  power  of  the  peritoneum  is  thereby  destroyed. 
It  is  impossible  to  say  how  much  scientific  foundation  there  is  in  this 
objection,  but  from  a  practical  point  of  view  it  would  seem  that  the 
natural  powers  of  the  peritoneum  would  suffer  quite  as  much  from  the 
continued  presence  of  a  poisonous  exudation  as  from  a  bland  and  sterile 
solution. 

Anatomically,  it  is  practically  impossible  to  drain  thoroughly  the 
peritoneal  cavity.  The  spaces  between  the  numerous  intestinal  coils 
cannot  be  reached  with  the  irrigating  fluid,  especially  when  distention 
exists.  The  most  that  is  accomplished  is  the  superficial  cleansing  of  the 
presenting  coils,  with  drainage  of  the  pelvis  and  the  flanks.  On  the 
other  hand,  if  it  is  difficult  to  reach  remote  recesses  of  the  peritoneum  to 
complicated  coils,  it  is  also  difficult  for  the  infection  to  extend  to  these 
remote  places.  Irrigation,  therefore,  cleanses  those  regions  of  the  abdo- 
men most  liable  to  be  contaminated,  and,  althoug-h  it  does  not  wash  off" 
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everv  coil,  it  removes  eifectively  the  septic  exudation  which  gravitates 
into  the  flanks  and  into  the  pelvis. 

Objections  have  been  raised  to  every  method  of  treatment,  medical 
and  surgical,  in  general  peritonitis.  They  are  all  founded  upon  the 
hopelessness  of  the  disease.  Our  efforts  should  not  be  relaxed,  however, 
because  of  the  essentially  fatal  nature  of  this  affection.  Early  recogni- 
tion, early  operation,  and  improved  technique  will  undoubtedly  result  in 
a  greatly  lowered  mortality. 

Our  knowledge  of  acute  and  general  peritonitis  and  of  its  treatment 
is  still  very  incomplete,  especially  as  to  the  influence  of  micro-oi'ganisms 
upon  its  course.  Statistics  in  this  disease  are  of  little  value  if  they  do 
not  rest  upon  competent  bacteriological  examination. 

The  prognosis  in  general  peritonitis,  under  any  method  of  treatment, 
is  extremely  grave,  as  has  been  already  stated  in  connection  with  symp- 
tomatology and  treatment. 

Perfoeatiox  of  Typhoid  Ulcer. — Among  the  forms  of  general 
peritonitis  hitherto  regarded  as  hopeless  are  perforations  of  ulcers  in 
typhoid  fever.  This  form  of  extravasation,  occurring  in  the  course  of  a 
formidable  coustittitional  disease,  adds  so  grave  a  complication  that  sur- 
gical interference  has  been  deemed  out  of  the  question.  Under  such 
circumstances  the  only  chance  of  recovery  has  been  universally  supposed 
to  lie  in  the  formation  of  adhesive  barriers  by  the  spontaneous  efforts  of 
the  peritoneum.  In  recent  years,  however,  attempts  have  been  made  to 
remedy  by  early  exploration  this  deplorable  condition. 

Intestinal  perforation  in  typhoid  fever  is  of  very  rare  occurrence. 
Fitz^  found  in  4680  cases,  collected  from  various  sources,  a  mortality  of 
6.58  per  cent,  from  perforation.  The  accident  occurs  most  frequently  in 
men,  rarely  in  children.  Perforation  may  take  place  at  any  time  from 
the  first  to  the  sixteenth  week.  The  seat  is  in  the  ileum  in  81.4  per 
cent.,  in  the  large  intestine  in  12.9  per  cent.  In  167  cases  Fitz  found 
that  5  Ave  re  perforation  of  the  vermiform  appendix,  4  perforation  of 
Meckel's  diverticulum,  and  2  perforation  of  the  jejunum.  In  19  cases 
there  were  two  perforations,  in  3  there  were  five,  in  1  there  were  four; 
in  1  case  there  were  twenty-five  to  thirty  holes  ;  in  another  there  were 
thirty. 

There  seems  to  be  no  definite  relation  between  the  severity  of  the 
fever  and  the  occurrence  of  perforation.  In  one-fourth  of  nearly  two 
hundred  cases  the  course  of  the  disease  was  stated  as  mild. 

Perforations  in  the  course  of  typhoid  fever  may  be  unrecognized, 
and  therefore  unrecorded,  for  the  symptoms  are  often  obscure.  On  tlie 
other  hand,  peritonitis  from  other  causes  occurring  during  the  course  of 
typhoid  fever  has  been  erroneously  attributed  to  the  latter.  Fitz  men- 
tions other  causes  of  peritonitis  in  typhoid  :  (1)  acute  intestinal  obstruc- 
tion, (2)  softened  infarcts  of  the  spleen,  (3)  softened  glands,  (4)  abscesses 
in  the  wall  of  the  bladder,  (5)  ovarian  abscesses,  (6)  perforating  ulcers 
of  the  gall-bladder,  (7)  abscesses  of  the  liver,  (8)  rupture  of  the  spleen, 
(9)  salpingitis,  (10)  endometritis.  Moreover,  fatal  cases  of  peritonitis  in 
the  course  of  typhoid  fever  are  numerous  in  which  no  local  lesion  is 
found. 

Peritonitis  from  the  perforation  of  typlnjidal   ulcers  does  nut  ditt'er 

1  Trans.  Assoc.  Amer.  Physician.?,  1889-91,  jx  200. 


SURGERY  OF  THE  INTESTINES.  353 

materially  from  peritonitis  dependent  upon  other  intestinal  perforations. 
The  original  disease  is  quickly  masked  by  the  peritoneal  complication. 
Hence  other  intestinal  lesions  have  been  mistaken  for  typhoid  fever, 
especially  in  cases  that  come  under  observation  later.  Appendicitis 
has  probably  been  many  times  erroneously  regarded  as  typhoid  fever. 

The  local  conditions  seen  in  typhoid  ulcerations  do  not  differ  mate- 
rially from  those  in  ulcerations  in  the  alimentary  tract  from  other  causes, 
except  in  the  rapidity  of  their  course.  As  the  ulcerative  process  approaches 
the  peritoneum  adhesive  inflammation  makes  barriers  against  extravasa- 
tion, so  that  a  general  peritonitis  is  prevented  and  recognition  of  the 
lesion  is  impossible.  Doubtless  many  perforations  which  are  never  even 
suspected  take  place  from  one  coil  into  another.  In  other  cases  barriers 
against  extravasation  are  feeble  and  ineffectual.  Even  if  firm  enough, 
under  ordinary  circumstances,  to  restrain  extravasation,  they  may  give 
"svay  under  an  unusual  intestinal  or  bodily  strain.  If  due  to  excessive 
distention,  the  extravasation,  aided  by  coughing  or  vomiting,  is  likely  to  be 
excessive  and  flood  immediately  the  peritoneal  cavity.  Perforations  from 
simple  extension  of  the  ulcerative  process  are  slower  and  more  likely  to 
be  eifectively  barricaded. 

The  mortality  in  typhoidal  perforations  depend  upon  the  rapidity  and 
the  extent  of  the  extravasation,  the  competence  of  the  resisting  barriers, 
the  severity  of  the  constitutional  disturbance,  the  strength  of  the  patient, 
and  the  method  of  treatment.  Extravasations  so  moderate  that  the  peri- 
tonitis is  local,  and  possibly  unrecognized,  frequently  recover  with  the 
formation  of  permanent  adhesions.  When  the  fecal  extravasation  is 
rapid  and  abundant  the  resulting  general  infection  is  also,  without  ex- 
ception, fatal  under  palliative  treatment.  A  few  brilliant  operative  suc- 
cesses in  these  general  infections,  though  not  materially  affecting  the  gen- 
eral prognosis,  make  the  outlook  less  discouraging. 

Prognosis. — If  our  knowledge  in  this  direction  can  be  extended,  so 
that  either  the  impending  accident  may  be  anticipated  or  its  actual  occur- 
rence immediately  recognized,  surgical  interference  in  the  first  hours  may 
result  in  a  decided  improvement  in  the  prognosis. 

The  severity  of  the  original  disease  also  influences  profoundly  the 
prognosis.  When  constitutional  depression  is  severe  the  outlook  is  espe- 
cially bad.  In  mild  cases  the  gravity  of  the  exploratory  operation  is  not 
greater  than  in  many  other  abdominal  conditions  hitherto  regarded  as 
hopeful.  Comparatively  simple  operations,  undertaken  in  the  course  of 
a  severe  constitutional  disease  like  typhoid  fever,  have  a  mortality  out  of 
all  proportion  to  that  of  the  operation  itself  under  favorable  conditions. 
Cheever,  in  a  discussion  on  Mears'  paper  on  this  subject  before  the 
American  Surgical  Association,  vol.  xi.  p.  433,  1888,  with  great  clear- 
ness called  attention  to  this  point. 

Symptoms. — The  symptoms  of  perforation  are  often  so  obscure  that 
it  is  impossible  to  recognize  definitely  the  condition.  AVhen  perforation 
takes  place  so  slowly  that  adhesive  barriers  prevent  a  general  extension 
of  the  inflammation,  symptoms  are  either  wanting  or  are  those  of  distinct 
localization.  The  symptoms  of  a  gradual  perforation  are  often  masked 
by  those  of  the  fever  itself.  Pain  and  tenderness  of  moderate  severity, 
occurring  suddenly  in  the  course  of  typhoid  fever,  without  shock  or  dis- 
tention, vomiting  or  obstipation,  should  always  suggest  the  limited  peri- 
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tonitis  of  a  slight  extravasation,  especially  if  the  pain  and  tenderness  are 
localized  and  if  the  circumscribed  tumor  with  dulness  or  tenderness  can 
be  detected.  Though  we  should  not  be  expected  to  see  in  perforation  of 
this  kind  the  systemic  depression  of  a  general  peritoneal  invasion,  yet  we 
should  doubtless  find  an  acceleration  of  pulse  and  a  rise  of  temperature. 
The  symptoms  of  perforations  with  extensive  infections  in  typhoid  fever 
are  those  of  general  peritonitis  from  other  lesions  attended  by  fecal  ex- 
travasation. Intestinal  perforations  occurring  in  the  course  of  an  acute 
septic  disease  are  attended  by  immediate  systemic  depression  of  an 
extreme  type.  In  cases  of  mild  typhoid,  however,  the  immediate  con- 
stitutional effects  of  the  extravasation  may  not  exceed  those  occurring  in 
the  course  of  other  septic  diseases — e.  g.  in  the  rupture  of  abscesses,  in 
perforations  of  the  vermiform  appendix,  and  in  the  rupture  of  septic  and 
inflamed  viscera.  In  rapid  extravasations  the  symptoms  of  general  peri- 
tonitis already  described  will  be  present — local  pain  and  tenderness  rap- 
idly becoming  generalized,  distention,  vomiting,  constipation,  with  shock 
and  collapse. 

Prognosis. — Distinctly  localized  inflammations  may  disappear  spon- 
taneously or  they  may  result  in  circumscribed  abscesses.  Spontaneous 
cure  of  abscesses  may  take  place  by  rupture  into  the  intestine.  They 
may  break  into  the  general  peritoneal  cavity  and  cause  a  general  peri- 
tonitis ;  they  may  become  encajDsulated  and  by  degrees  be  absorbed ; 
evacuated  surgically,  they  may  follow  the  usual  course  of  abdominal 
abscesses ;  finally,  without  either  spontaneous  or  artificial  opening,  they 
may  cause  death  by  exhaustion. 

Cases  of  fully-established  general  peritonitis  from  the  perforation  of 
typhoid  ulcers  are  almost  without  exception  fatal  under  any  treatment, 
medical  or  surgical.  The  prognosis  in  general  infections  treated  by 
prompt  and  thorough  operation  is,  to  say  the  least,  encouraging. 

The  treatment  of  typhoidal  perforations  may  be  palliative  or 
radical.  Our  knowledge  of  the  subject  up  to  the  present  time  justifies 
immediate  laparotomy  in  certain  forms,  and  contraindicates  interference 
in  others. 

General  perforative  peritonitis  of  typhoidal  origin  should  be  treated 
on  the  same  principle  as  general  infections  from  other  sources.  Explo- 
ration should  be  made  only  when  the  constitutional  condition  is  promis- 
ing. When  shock  is  great  and  collapse  profound  surgical  interference 
is  not  warranted.  In  doubtful  cases  the  inclination,  for  the  present  at 
least,  should  be  on  the  side  of  conservatism.  Operative  treatment  offers 
the  best  chance  when  applied  in  the  first  hours  of  the  infection  if  shock 
is  mild  and  if  the  general  strength  is  unimpaired.  Even  if  the  occur- 
rence of  perforation  and  extravasation  is  doubtful,  symptoms  strongly 
suggesting  this  accident  in  a  vigorous  patient  justify  exploration. 

If  a  perforative  peritonitis  of  typhoidal  origin  is  recognized  while 
the  patient's  strength  is  good,  surgery  undoubtedly  offers  the  best  chance 
for  recovery,  slight  though  it  may  be  ;  hence  the  first  distinct  symptoms 
of  perforation  that  appear  in  the  course  of  typhoid  fever  demand 
immediate  exploration.  All  authorities  agree  that  surgical  interference, 
to  be  of  avail,  must  be  practised  immediately,  without  waiting  for  the 
appearance  of  a  general  infection. 

Localized  abscesses  of  typhoidal  origin  should  be  treated  by  incision, 
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irrigation,  and  drainage,  like  abdominal  abscesses  from  other  causes. 
Great  care  must  be  taken  that  the  adhesive  barriers  are  not  broken  down 
by  the  manipulations  of  this  oj^eration,  to  avoid  converting  a  local  into 
a  general  infection. 

When  the  infection  is  general  the  incision  should  be  made  over  the 
seat  of  the  initial  pain,  if  that  can  be  accurately  determined.  A\"hen 
the  signs  do  not  point  to  a  definite  spot,  the  cut  must  be  made  in  the 
median  line,  above  or  below  the  umbilicus  according  to  the  predomi- 
nance of  symptoms.  The  general  principles  of  exploration  in  perito- 
nitis should  be  followed.  The  opening  must  be  large  enough  for  rapid 
and  easy  examination  and  for  effective  irrigation.  By  a  brief  manual 
examination  the  seat  of  the  lesion  may  generally  be  determined ;  if  not, 
the  coils  should  be  rapidly  and  systematically  inspected.  As  soon  as  the 
perforation  is  found  it  should  be  closed  by  infolding  the  peritoneal 
surfaces,  by  excision  of  the  ulcer,  or  by  resecting  the  coil.  The  whole 
affected  region  should  be  examined,  for  more  than  one  perforation  may 
exist.  When,  by  one  means  or  another,  all  the  lesions  have  been 
repaired,  a  general  irrigation  with  warm  water  or  with  normal  salt  solu- 
tion should  be  employed.  Abbe  in  his  successful  case  used  a  hot  solu- 
tion of  corrosive  sublimate,  1  :  20,000.  Tampons  of  iodoform  gauze 
were  left  in  the  abdominal  wound.  Drainage  may  be  made  through  the 
flanks  as  well  as  through  the  abdominal  wound.  If  the  distention  is 
excessive  and  the  patient's  condition  good,  the  intestinal  coils  may  be 
punctured  or  incised.  In  most  instances,  however,  the  shock  from  the 
additional  manipulation  will  more  than  balance  any  good  to  be  expected 
from  it.  When  the  patient's  condition  is  so  bad  that  a  prolonged  opera- 
tion is  likely  to  be  fatal,  the  edges  of  the  perforation  may  be  stitched  to 
the  abdominal  wound,  as  recommended  by  Bland  Sutton.^ 

Statistics  of  Operative  Cases. — Mears^  in  reviewing  this  subject 
found  14  cases  operated  upon  up  to  1888.  Bland  Sutton^  reports  a  case 
in  a  man  of  twenty-five  with  perforation  on  the  twenty-fourth  day  in  a 
mild  attack  of  typhoid.  The  ulcer  was  excised  five  and  a  half  hours 
after  the  perforation,  the  wound  closed,  and  the  peritoneal  cavity  thor- 
oughly irrigated.  The  patient  recovered  from  the  operation  and  died  in 
a  typhoid  state  on  the  sixth  day.  Sutton  says  that  in  another  case  he 
would  hastily  wash  out,  and  stitch  the  edges  of  the  perforated  ulcer  to 
the  abdominal  wound,  because  a  long  operation  influences  the  prognosis 
very  unfavorably.  Allingham,  in  the  discussion  of  Sutton's  paper,  re- 
ported a  case  of  his  own  in  which  death  took  place  in  twenty-four  hours. 

The  cases  of  operation  for  typhoid  perforation  up  to  the  present  time 
have  been  collected  by  Abbe,  as  follows  : 

1884.  Mikulicz,  4  cases;  1  recovery;  diagnosis  doubtful. 

1885.  Leucke,  1  case  ;  resection  ;  death. 

1886.  Escher,  1  case ;  recovery ;  probably  appendicitis. 
1886.  Greig-Smith,  1  case ;  death  ;  doubtful  diagnosis. 

1886.  Bartlet,  1  case  ;  death;  regarded  as  doubtful  by  Fitz. 

1887.  Bontecou,  1  case;  death. 
1889.  Senn,  1  case  ;  death. 

1889.  Hahn,  2  cases;  death. 

1890.  Kimura,  1  case ;  death. 

'^Lancet,  March  17,  1894.  '^  Trans.  Amer.  Surg.  Assoc,  vol.  vi.  ^  Loe.  cit. 
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1890.  Taylor,  1  case ;  recovered. 

1891.  Van  Hook,  3  cases;  2  deaths;  1  recovery. 
1894.  Bland  Sutton,  1  case ;  death. 

1894.  Allingham,  1  case;  death. 

1894.  Netschagaw,  1  case  ;  recovery. 

1894.  Abbe,  1  case;  recovery. 

1894.  Alexandroff,  1  case  ;  death. 

1895.  Watson,  1  case;  recovery. 

If  we  accept  all  these  cases,  we  have  23,  with  7  recoveries.  If  we 
eliminate  the  doubtful  cases,  we  have  18  up  to  December,  1894,  with  4 
recoveries. 

Ulcer  of  the  Duodenum. — The  surgical  importance  of  this  dis- 
ease has  been  recognized  and  emphasized  only  within  recent  years. 
Prompt  interference  in  perforating  ulcer  of  the  duodenum,  on  theoretical 
grounds,  promises  an  occasional  brilliant  result.  The  chief  difficulties 
hitherto  encountered  have  been  due  to  the  impossibility  of  early  diag- 
nosis and  to  the  inherent  obstacles  to  successful  operation.  In  compari- 
son with  perforating  ulcer  of  the  stomach  it  is  a  rare  occurrence  :  the 
ratio,  according  to  Ewald,  is  6  :  225.  The  post-mortem  records  of  St. 
Bartholomew's  Hospital,  covering  a  period  of  sixteen  years  from  1867 
to  1882,  show  only  3  cases  of  perforating  ulcer  of  the  duodenum.^ 
According  to  Shields,^  an  analysis  of  8192  cases  from  the  post-mortem 
records  of  St.  George's  Hospital,  covering  a  period  of  thirty-one  years, 
shows  116  deaths  from  intestinal  perforation,  and  of  this  number  but 
12  were  cases  of  perforating  duodenal  ulcer — 0.14  per  cent,  of  all  the 
deaths  and  10.34  per  cent,  of  all  intestinal  perforations.  Of  the  12 
cases,  10  were  males  :  this  predominance  in  the  male  sex  is  seen  in  all 
available  statistics.  It  is  about  three  times  as  common  in  men  as  in 
women,  and  is  usually  an  affection  of  young  adult  life.  The  etiology 
and  the  pathology  of  this  disease  may  be  said  to  be  in  general  similar  to 
gastric  ulcer.  Recent  writers  have  called  attention  to  the  fact  that  in 
many  cases  it  has  been  associated  with  albuminuria  and  nephritis.  Perry 
and  Shaw,^  in  their  paper  on  duodenal  ulcers,  found  12  cases  out  of  70 
associated  with  Bright's  disease.  Older  writers  and  pathologists  laid 
great  stress  on  scalds  and  burns  as  a  cause  of  duodenal  ulcers,  but  the 
opinion  of  recent  observers  seems  to  attach  much  less  importance  to  this 
factor.  Perry  and  Shaw*  out  of  149  cases  of  burns  found  only  5  com- 
plicated with  duodenal  ulcers.  It  has  been  suggested  by  Shields  ^  that 
the  explanation  can  be  found  in  the  prevention  of  sepsis  under  modern 
methods  of  treatment,  and  that  the  association  of  the  two  lesions  fre- 
quently noted  in  earlier  years  was  due  to  septic  embolism  originating  in 
an  extensive  suj)erficial  infection.  Ulceration  of  the  duodenum  in  con- 
nection with  malignant  disease  is  very  rare. 

Chronic  duodenal  ulcers  may  terminate  in  a  variety  of  ways  other 
than  by  perforation.  Erosion  of  the  pancreas  or  a  large  vessel  may 
result  in  fatal  hemorrhage ;  cicatrization  of  the  ulcer  may  result  in  stric- 
ture.    Adhesions  to  neighboring  parts  may  cause  internal  fistul^e. 

Diagnosis. — It  can  hardly  be  possible  to  make  a  positive  diagnosis  of 
duodenal  ulcer  before  perforation  takes  place.     The  majority  of  duodenal 

^  Moore,  Path.  Soc.  Tram^.,  vol.  xxxiv.  p.  98.       ^  International  Med.  Mag.,  Jan.,  1895. 
*  Quy''s  Hoapital  Reports,  1894.  *  Loc.  cit.  ^  Loc.  cit. 
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perforations  have  been  diagnosticated  and  treated  as  perforations  at  other 
points  in  the  intestinal  tract.  As  diagnostic  evidence  available  in  some 
cases  Ewald  mentions  epigastric  pain  coming  on  some  time  after  eating, 
tenderness  decidedly  to  the  right  of  the  median  line,  and  possibly  profuse 
bloody  stools  with  hsematemesis.  In  some  cases,  as  also  in  gastric  nicer, 
there  may  have  been  no  symptoms  before  sudden  perforation  and  death. 
All  the  cases  in  which  surgical  treatment  has  been  adopted  have  been 
operated  upon  under  an  erroneous  diagnosis.  Shields  ^  reports  two  fatal 
cases,  both  in  young  males,  operated  on  for  perforation  of  the  appendix ; 
in  both  the  lesion  was  a  duodenal  perforation  which  was  not  found  until 
after  death.     Lockwood  has  cited  two  cases  similar  in  every  feature. 

In  perforative  peritonitis  it  may  be  concluded  that  no  symptoms 
point  definitely  to  the  duodenum,  but  the  possibility  of  the  cause  being 
a  perforating  duodenal  ulcer,  especially  if  the  case  is  in  a  young  adult 
male,  must  be  borne  in  mind.  Shields  states  that  if,  after  opening  the 
abdomen  in  a  case  of  peritonitis  from  unknown  cause,  the  exudation  is 
non-feculent,  and  especially  if  it  is  acid,  the  stomach  and  the  duodenum 
should  always  be  explored. 

The  treatment  of  duodenal  ulcers  on  theoretical  grounds  does  not 
differ  from  that  of  ulcers  of  the  stomach  and  ulcers  of  the  intestine 
iq.  v.).  The  anatomical  position  of  the  duodenum,  with  the  situation  of 
the  ductus  choledochus  Gommunis,  makes  operative  interference  unusu- 
ally difficult,  ^o  cases  of  radical  surgical  treatment  for  this  condition 
have  been  thus  far  recorded. 

Tubercular  Peritonitis. — Tubercular  peritonitis,  until  recently 
regarded  as  a  hopeless  affection,  is  by  no  means  uncommon,  though  one 
of  the  more  infrequent  diseases  of  the  peritoneum.  It  is  frequently  met 
with  in  children,  though  it  is  most  common  between  the  ages  of  twenty 
and  forty.  Statistics  from  post-mortem  reports  prove  that  this  disease 
is  more  frequent  in  males,  but  the  majority  of  cases  operated  upon  are 
females.  Of  134  operated  cases  collected  by  Konig,'  120  were  women 
and  only  11  men.  Of  107  cases  discovered  on  the  post-mortem  table, 
89  were  men  and  18  women.  The  predominance  of  this  disease  in  the 
female  sex  has  been  explained  by  the  tendency  to  tuberculosis  of  the 
genital  organs,  and  especially  of  the  Fallopian  tubes ;  also  by  the  fact 
that  women  in  general  come  to  operation  earlier  and  more  frequently 
than  men. 

Surgical  interest  in  tubercular  peritonitis  began  in  1862  with  the 
celebrated  case  of  Sir  Spencer  Wells.  In  this  case  the  abdomen  was 
opened  under  a  mistaken  diagnosis,  tubercular  peritonitis  was  found,  and 
the  incision  was  closed.  The  recovery  of  this  patient  after  a  simple 
exploratory  operation  instituted  the  surgical  treatment  of  the  disease. 
Petri  in  1874  performed  similar  operations,  and  Konig  in  1884  reporting 
3  cases  advocated  laparotomy  as  a  routine  method  of  treatment. 

Although  tuberculosis  may  occasionally  be  primary  in  the  peritoneum, 
in  the  majority  of  cases  it  is  secondary  to  tubercle  elsewhere — in  the 
pleura,  the  lungs,  the  intestines,  the  reproductive  organs,  the  mesen- 
teric and  retroperitoneal  glands.  According  to  Sicks'  statistics,^  in  2500 
autopsies  25  per  cent,  of  the  cases  of  tubercular  peritonitis  were  found 
to  be  secondary  to  tubercular  disease  of  the  genital  tract,  in  comparison 
1  Centmlblatt.  fur  Chir.,  1890,  p.  657.  2  j^^^^^  1393^  p_  447^ 


358  SURGERY  OF  THE  ALIMENTARY  CANAL. 

with  65  per  cent,  from  the  intestinal  tract.  In  children  the  main  source 
of  infection  is  the  mesenteric  glands  themselves,  usually  infected  through 
intestinal  absorption. 

The  best  classification  of  tubercular  peritonitis  is  that  of  Aldibert/ 
according  to  Avhom  there  are  three  forms  of  the  disease  :  (1)  the  ascitic^ 
(2)  the  fibrous,  and  (3)  the  ulcerous  form. 

1.  The  ascitic  form  is  by  far  the  most  common.  It  occurs  rarely  as 
an  acute  miliary  tuberculosis  of  the  whole  peritoneum,  usually  being  a 
subacute  or  chronic  process.  The  ascitic  fluid  is  abundant,  is  rarely  sero- 
purulent,  and  sometimes  is  blood-stained.  Strong  adhesions  are  seldom 
present. 

2.  The  fibrous  form  of  the  disease  has  been  regarded  as  a  process 
toward  recovery.  Ascites  may  be  present,  but  it  is  not  excessive ;  the 
fluid  is  clear  and  rarely  sero-purulent.  In  the  dry  variety  large  tuber- 
cles are  found  scattered  over  the  peritoneum,  without  ascites  and  without 
adhesions.  In  the  adhesive  variety  of  the  fibrous  form  firm  bands  and 
masses  of  adhesions  mat  together  the  coils  of  intestine. 

3.  The  ulcerous  form  is  caused  by  the  breaking  down  of  the  tubercular 
foci.  Two  varieties  are  described  by  Aldibert,  the  dry  and  the  suppura- 
tive, each  representing  different  stages  of  the  necrotic  process.  The  sup- 
purative form  may  be  general  or  encysted. 

Though  it  is  possible  to  differentiate  pathologically  the  different  forms 
of  tubercular  peritonitis,  a  clinical  diagnosis  without  exploratory  opera- 
tion can  only  be  suspected.  The  onset  and  clinical  course  are  often  insid- 
ious. In  some  cases  the  only  symptoms  are  digestive  disturbances,  pro- 
gressive emaciation,  and  slight  swelling  of  the  abdomen,  with  almost  no 
pain ;  in  others  the  pain  is  severe,  the  abdomen  extremely  swollen  and 
very  tender.  The  onset  at  times  resembles  typhoid  fever.  In  a  large 
projDortion  of  the  cases  no  positive  diagnosis  can  be  made  in  the  absence 
of  ascites  or  of  an  abdominal  tumor.  It  is  much  easier  to  make  a  diae:- 
nosis  in  the  ascitic  form  of  this  disease  than  when  the  lesion  manifests 
itself  by  invading  the  mesentery,  the  omentum,  or  the  lymph-glands,  or 
by  matting  together  the  coils  of  intestine.  Tumors  of  the  kidney,  can- 
cer of  the  omentum  and  peritoneum,  appendicular  abscesses,  internal 
hernias,  salpingitis,  and  tumors  of  the  abdominal  wall  may  all  be  simu- 
lated by  this  form  of  tubercular  peritonitis.  The  ascitic  cystic  form  of 
the  disease  must  be  differentiated  from  cysts  of  the  ovary,  of  the  mes- 
entery, and  of  the  liver.  In  many  cases  a  diagnosis  without  exploratory 
operation  is  impossible.  Extreme  variations  of  the  temperature  suggest 
tuberculosis.  When  there  is  neither  general  abdominal  enlargement  with 
ascites  nor  a  localized  tumor  the  diagnosis  is  still  more  difficult  and  can 
only  be  suspected. 

Aldibert  has  classified  the  clinical  features  of  the  disease  as  follows : 
In  the  ascitic  form  the  usual  symptoms  are  malaise,  fever,  headache, 
vomiting,  and  constipation,  with  progressive  wasting,  a  tender  and  dis- 
tended abdomen,  and  ascites ;  in  the  fibrous  form,  an  insidious  onset,  no 
great  impairment  of  health,  and  no  constant  symptom  except  moderate 
fever ;  in  the  ulcerous  form,  emaciation,  fever,  night-sweats,  vomiting,  and 
diarrhoea,  an  enlarged  abdomen,  with  varying  areas  of  dulness  and  reso- 
nance, and  with  hard  masses  in  some  portions  and  fluctuation  in  others. 

1  Th^e  de  Paris,  March,  1892. 
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Aldibert^  collected  308  cases  of  tubercular  peritonitis  treated  by 
laparotomy,  with  the  following  results  : 

1.  The  ascitic  form  : 

(a)  Acute  cases,  2  ;  both  ending  fatally. 

(6)  Subacute  cases,   18  ;  7   deaths;    mortality,  38.8  per  cent.; 
recoveries,  61.2  per  cent. 

(c)  Generalized,  chronic,  64  cases ;  1 5  deaths ;  mortality,   23.4 

per  cent. ;  recoveries,  73.4  per  cent. 

(d)  Encysted,  chronic,  65  cases ;  7  deaths  ;  mortality,  10.7  per 

cent. ;  recoveries,  80  per  cent.,  of  which  38.4  per  cent. 
were  permanent  cures. 

Summary  of  149  examples  of  the  ascitic  form  :  Deaths,  31  ;  improved, 
2;  stationary,  6  ;  recoveries,  110;  total,  149. 

General  mortality,  20.8  per  cent. ;  mortality  due  directly  to  the  ope- 
ration, 2.6  per  cent.  ]Most  of  the  deaths  followed  several  days  or  weeks 
after  the  operation  and  were  due  to  general  tuberculosis  or  to  intercur- 
rent disease  ;  general  percentage  of  recoveries,  73.8,  of  which  35.4  can  be 
regarded  as  complete  cures;  26.17  per  cent,  of  all  the  cases  operated  on 
remained  well  after  one  and  two  years,  and  are  regarded  as  definite  cures. 

2.  The  fibrous  form  : 

(«)  Dry  variety,  1  case,  which  recovered. 

(6)  Adhesive  variety,  25  cases ;  5  deaths. 
General  mortality  in  the  26   cases,  19.2  per  cent. ;  percentage  of 
recoveries,  80.8,  of  which  about  40  per  cent,  may  be  regarded  as  com- 
plete cures. 

3.  The  ulcerative  form  : 

(a)  Dry  variety,  4  cases  ;  3  deaths. 

(6)  Suppurative,  general,  6  cases  ;  2  deaths. 

(e)  Suppurative,  encysted,  12  cases  ;  4  deaths. 

General  mortality  in  the  22  cases,  40.9 ;  percentage  of  recoveries, 
59.1,  of  which  about  a  fourth  may  be  classed  as  complete  cures. 

4.  Tubercular  peritonitis  arising  from  the  genital  organs :  41  cases, 
14  deaths. 

General  mortality,  34.1  per  cent. ;  recoveries,  not  estimating  4  sta- 
tionary cases,  56  per  cent.,  of  which  perhaps  a  fourth  should  be  regarded 
as  definite  cures. 

To  the  above  238  were  added  70  cases  published  without  details ; 
among  the  70  were  15  deaths. 

General  summary  : 

Cases  treated  by  operation 308 

Deaths 74 

Total  mortality 24  per  cent. 

Mortality  directly  due  to  operation 2.5  per  cent. 

Recoveries 234 

Percentage  of  recoveries 69.7 

of  which  33.4  per  cent,   (or  23.05  per  cent,  of  all  the  cases)  may  be 
regarded  as  permanent  cures. 

In  50  of  the  above  308  cases  tubercle  was  demonstrated,  either  his- 
tologically or  bacteriologically.  Among  these  are  7  deaths,  39  cures, 
and  4  examples  of  non-improvement. 

1  Gaz.  hebdom.  de  MM.  etde  Chir.,  1892,  ^'o.  19,  p.  218. 
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Roersch  ^  to  this  series  of  308  cases  has  added  50,  giving  a  complete 
analysis  of  358  cases.  Of  these,  70  per  cent.  (250)  are  reported  as 
cured;  53  remained  cured  for  over  two  years,  79  for  one  year,  and  118 
for  half  a  year ;  34  remain  unaccounted  for.  There  were  only  20  deaths 
from  the  immediate  effects  of  the  operation,  10  of  which  were  from  sep- 
tic peritonitis ;  51  cases  died  in  a  few  months  from  some  tubercular 
affection.  Frees  has  reported  18  cases  operated  on  since  1888.  The 
diagnosis  of  the  disease  was  made  from  microscopic  examination  of  the 
nodes.  All  the  cases  w^ere  of  the  ascitic  form.  The  immediate  mortal- 
ity Avas  0 ;  6  of  the  18  cases  have  remained  well ;  9  died  before  the  end 
of  the  first  year. 

Frees  ^  insists  that  a  diagnosis  of  tubercular  peritonitis  should  never 
be  made  without  the  microscope.  In  support  of  this  he  cites  two  cases 
which  proved  to  be  non-tubercular ;  one  was  simple  fibrous  peritonitis, 
the  other  cancer  of  the  peritoneum. 

Medical  and  palliative  treatment  is  necessary  in  the  presence  of 
hopeless  lesions,  whether  tubercular  or  not,  in  other  parts  of  the  body. 
The  operation  is  also  inadvisable  when  the  disease  exists  in  an  acute 
miliary  form.  When  there  is  localized  peritoneal  infection  and  a  general 
matting  together  of  the  intestinal  viscera,  with  external  and  internal 
fistulffi,  operation  is  not  indicated,  especially  if  the  patient's  general  con- 
dition is  bad.  In  the  palliative  treatment  of  tubercular  peritonitis  reli- 
ance must  be  placed  upon  the  food,  tonics,  changes  of  climate,  etc.  The 
operative  treatment  must  vary  with  the  form  of  the  disease.  Repeated 
aspirations  of  the  abdomen  are  not  only  of  little  avail,  but  are  not  with- 
out danger  of  hemorrhage  and  extravasation.  The  simple  ascitic  form, 
the  most  frequent  and  probably  the  most  important,  should  be  treated  by 
free  incision  and  thorough  removal  of  the  abdominal  fluid.  The  incision 
should  be  made  in  the  median  line,  between  the  umbilicus  and  the  pubes, 
and  should  be  large  enough  to  permit  free  exploration  and  efficient 
drainage.  When  distinct  changes  are  noticed  in  the  peritoneum,  further 
incision  must  be  made  with  the  greatest  care  to  avoid  cutting  directly 
into  the  adherent  bowel.  This  accident,  by  no  means  infrequent,  adds 
a  serious  complication  to  the  operation. 

The  fluid  should  be  entirely  removed ;  that  which  cannot  be  pressed 
out  should  be  removed  by  means  of  gauze  sponges.  If  drainage  is 
employed,  openings  may  be  made  in  each  flank  as  well  as  in  front.  As 
soon  as  the  ascitic  fluid  has  been  evacuated  the  abdominal  cavity  may 
be  irrigated  with  water  or  with  chemicals.  Many  authorities,  however, 
oppose  both  irrigation  and  drainage  on  the  ground  that  the  former  is 
Unnecessary,  the  latter  impossible,  and  that  statistics  show  in  this  form 
of  tubercular  peritonitis  more  favorable  results  from  simple  incision  and 
evacuation.  According  to  Aldibert,  this  variety,  treated  by  irrigation, 
shows  72.5  per  cent,  of  cures ;  not  treated  by  irrigation,  74.3  per  cent. 
Relapses  are  as  common  in  the  cases  drained  as  in  those  not  drained. 
Drainage,  if  employed,  should  be  by  means  of  gauze  rather  than  of 
drainage-tubes,  for  the  latter  may  by  ulceration  into  the  bowel  cause 
fecal  fistula. 

Sterilized  water,  salt  solution,  carbolic  acid,  iodoform,  and  iodine  have 
been  used  for  irrigation,  but  the  best  results  on  the  whole  have  followed 

1  Revue  de  Chir.,  1893,  No.  7.  =  J)g^^^^  ^^^^  Woch.,  1894,  No.  45,  p.  849. 
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simple  incision  without  either  flushing  or  drainage.  If  drainage  is  used, 
it  should  be  removed  within  a  few  days  to  prevent  the  formation  of  a 
sinus.  After  the  closure  of  the  wound  a  tight  abdominal  bandage  should 
be  put  on. 

The  encysted  variety  of  tubercular  peritonitis  requires  simple  incision 
and  evacuation  without  drainage.  According  to  Aldibert's  statistics,  in 
149  cases  of  operation  for  the  ascitic  form  there  were  14  relapses :  3 
were  in  children,  and  were  ultimately  cured  ;  1 1  were  in  adults,  of 
whom  ]  died,  3  remained  stationary,  and  7  recovered.  The  percentage 
of  relapses,  therefore,  in  the  total  (149)  is  only  9.4.  In  5  of  the  relaps- 
ing cases  in  adults  a  second  laparotomy  was  performed.  Of  this  number 
1  died,  2  were  cured,  and  2  remained  unrelieved. 

Tubercular  peritonitis,  without  ascitic  fluid,  in  which  there  are  adhe- 
sions, demands  interference  as  strongly  as  the  ascitic  form.  Many  sur- 
geons oppose  operation  on  the  ground  that  the  disease  is  progressing 
toward  a  spontaneous  cure.  On  the  other  hand,  exploration  may  reveal 
localized  collections  of  fluid,  the  removal  of  which  may  hasten  cure. 
Great  care  must  be  taken  in  operating  upon  this  form  not  to  break  down 
the  adhesions.  In  that  form  of  the  disease  in  which  the  intestines  are 
matted  together  and  in  which  there  are  numerous  foci  of  pus,  the  opera- 
tion is  generally  contraindicated  on  account  of  the  great  danger  from  the 
extensive  manipulations  necessary.  Such  localized  collections  of  pus,  if 
they  can  be  made  out,  should  be  drained.  The  indications,  however, 
should  depend  upon  the  circumstances  of  each  case.  Tuberculosis  local- 
ized to  special  regions  of  the  intestinal  tract,  as  the  ileo-csecal  coil  and 
retroperitoneal  glands,  may  be  treated  by  operation  or  not  according  to 
the  general  condition.  Tuberculous  infiltrations  causing  stricture  require 
excision  and  suture  or  the  formation  of  an  artificial  anus.  When  the 
mesenteric  or  retroperitoneal  glands  are  extensively  infected,  attempts 
should  be  made  to  remove  them.  Very  few  operations  of  this  kind  have 
been  performed  :  4  have  already  been  referred  to ;  a  fifth  case,  in  my 
own  experience,  has  thus  far  resulted  favorably.  In  this  case  a  large 
mass  of  tubercular  glands  was  found  in  the  mesocaecum,  extending  up 
toM^ard  the  spine  in  nodes  gradually  decreasing  in  size.  There  were 
irregular  fever,  abdominal  uneasiness,  diarrhoea,  moderate  distention,  and 
a  localized  tumor  supposed  to  be  appendicular.  This  form  of  peritoneal 
tuberculosis,  usually  regarded  as  practically  hopeless,  offers  apparently  a 
rich  field  for  investigation.  The  removal  of  tubercular  glands  of  the 
mesentery  by  laparotomy  in  some  cases  is  not  difficult.  A  local  and 
defined  mesenteric  infection,  threatening  a  general  tubercular  peritonitis 
or  tubercular  metastases,  can  be  entirely  removed  by  an  operation  which 
at  the  same  time  may  afford  relief  in  the  obscure  way  seen  in  cases  of 
the  ascitic  variety  treated  by  simple  incision. 

Pic  ^  has  made  the  following  estimate  of  the  prospects  of  a  patient 
suffering  from  the  ulcerous  variety  of  tubercular  peritonitis  :  Of  chil- 
dren treated  without  operation,  one-third  recover ;  of  adults  treated  with- 
out operation,  one-fifth  recover ;  of  the  cases  treated  by  operation,  four- 
fifths  recover. 

Many  theories  have  been  advanced  to  account  for  the  recoveries  in 
tubercular  peritonitis  after  simple  incision.     The  cures  that  followed  in 

^  These  de  Lyons,  1890. 
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the  beginning  of  simple  explorations  were  as  much  a  matter  of  surprise 
as  they  are  now  a  matter  of  conjecture.  Some  think  that  recovery  is 
due  to  the  combined  action  of  light  and  absence  of  moisture ;  others, 
that  the  entrance  of  air  into  the  abdominal  cavity  accomplishes  the  cure. 
On  the  latter  theory  some  cases  have  been  reported  as  cured  by  sterilized 
air  pumped  into  the  peritoneal  cavity.  Some  think  that  recovery  is  due 
to  the  escape  of  ptomaines  and  of  the  products  of  bacterial  growth ; 
others,  that  the  relief  of  intra-abdominal  pressure  promotes  more  rapid 
circulation  and  germ-absorption.  Whatever  the  cause  may  be,  it  is 
essential  that  a  free  incision  should  be  made  for  the  admission  of  air 
and  of  light,  and  for  the  free  escape  of  fluid. 

The  permanence  of  reported  cures  after  free  incision  in  tubercular 
peritonitis  is  often  questioned,  the  good  results  being  regarded  by  many 
as  of  temporary  duration.  Though  many  of  the  recorded  cases  are  so 
recent  that  it  is  impossible  to  say  that  recovery  is  permanent,  the  weight 
of  evidence  points  strongly  to  a  large  percentage  of  permanent  cures, 
especially  in  the  ascitic  form,  after  an  operation  the  mortality  of  which 
in  itself  is  trivial. 

Surgery  of  the  Pancreas. 

"Wounds  and  Injuries. — The  pancreas,  deeply  situated  in  the  abdo- 
men, is  rarely  the  seat  of  injuries  except  from  penetrating  wounds. 
Moreover,  the  pancreas  is  seldom  injured  without  serious  complications 
to  contiguous  important  viscera.  It  has  never  been  found  ruptured  from 
abdominal  contusions  without  accompanying  rupture  of  the  liver  and 
kidneys.  Prolapse  of  the  pancreas  through  penetrating  abdominal 
wounds  has  undoubtedly  occurred.  A  case  of  this  kind  has  been  men- 
tioned by  Nussbaum.^  A  similar  one  has  been  reported  also  by  Labor- 
derie,^  in  which  recovery  followed  excision  of  the  prolapsed  portion. 
Senn^  adds  five  other  cases. 

The  diagnosis  of  injury  to  the  pancreas  can  usually  be  made  only  by 
laparotomy.  Violence  sufficient  to  cause  definite  injury  to  the  pancreas 
is  so  complicated  by  grave  lesions  of  other  organs  that  a  diagnosis  of 
general  abdominal  injury  is  the  only  one  that  can  be  made.  Though 
contusion  and  laceration  of  the  pancreas  itself  are  not  necessarily  fatal, 
as  Senn  has  shown  in  his  experiments,  yet  the  accompanying  injuries  in 
man  usually  cause  death. 

Treatment. — Hemorrhage  must  be  treated  by  ligation  of  bleeding- 
vessels,  by  gauze-packing,  or  by  both.  When  from  contusion  or  lacera- 
tion the  vitality  of  the  gland  is  questionable,  gauze-packing  and  drainage 
are  essential  as  a  temporary  measure  of  safety.  Necrotic  portions  of  the 
gland  should  be  removed.  When  the  pancreas  has  prolapsed  through 
the  abdominal  wound  it  may  be  replaced  and  held  in  position  by  means 
of  gauze.  If  the  vitality  of  the  prolapsed  part  is  compromised,  it  must 
be  removed. 

Inflammation  of  the  jKincreas  may  be  acute  or  chronic.  Acute  pan- 
creatitis may  be  hemorrhagic,  suppurative,  or  gangrenous.  Chronic 
inflammations  of  the  pancreas  are  usually  interstitial.     Acute  hemorrha- 

^  Die  Verletzungen  des  Unterleihes,  1880.  *  Gaz.  des  Hopiiaux,  1856,  No.  2. 

^  Trans.  Amer.  Surg.  Assoc,  1886,  vol.  iv. 


PLATE  III. 
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Disseminated  Fat  Necrosis  in  the  Mesentery  of  the  Small  Intestine.   (This 
illustration  is  taken  from  the  same  patient  as  that  of  Plate  IV.) 


HLAlli    IV. 


Hemorrhagic  Pancreatitis,  from  a  woman  fifty-two  years  old.  Death 
after  a  few  days'  illness.  Chief  sympto«is  were  epigastric  pain,  vomiting, 
and  digestive  disturbances.  In  addition  to  the  extensive  inflammation  and 
hennorrhage,  as  shown  in  the  plate,  there  were  extensive  foci  of  fat  ne- 
crosis about  the  pancreas,  and  small  disseniinated  areas  throughout  the 
peritoneum,  especially  along  the  border  of  the  mesentery  at  its  attach- 
ment to  the  intestine.     (See  Plate  Til.) 
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gic  pancreatitis  is  of  great  surgical  interest,  because  at  times  it  gives  rise 
to  symptoms  which  are  mistaken  for  those  of  perforative  peritonitis  or 
of  acute  intestinal  obstruction.  Our  knowledge  of  this  disease  is  mainly 
due  to  Fitz/  It  is  very  seldom  possible  to  make  the  diagnosis  before 
death,  though  the  lesion  has  been  demonstrated  by  exploration  under- 
taken under  a  mistaken  diagnosis,  as  in  Kraft's  ease,^  in  which  a  gastric 
ulcer  was  supposed  to  exist.  In  one  case  a  correct  diagnosis  was  made 
by  Fitz  shortly  after  the  publication  of  his  Middleton-Goldsmith  Lec- 
tures on  the  subject.  The  symptoms  of  acute  hemorrhagic  pancreatitis 
are  those  of  acute  intestinal  obstruction  or  of  acute  general  perito- 
nitis— sudden  violent  pain  coming  on  without  known  cause,  persistent 
and  continuous  vomiting,  distention,  general  tenderness,  and  constipation. 
Fever  may  be  absent  in  all  the  conditions  mentioned,  but,  when  present, 
both  acute  obstruction  and  pancreatic  hemorrhage  may  usually  be  elimi- 
nated. The  diagnosis  can  generally  be  made  only  after  exploration  or 
post-mortem  examination.     (Plates  III.  and  IV.) 

Fitz^  collected  22  cases  of  suppurative  pancreatitis,  the  majority  of 
which  occurred  in  adults  under  forty.  In  this  disease  multiple  abscesses 
may  be  scattered  through  the  pancreas,  or  the  gland  may  degenerate  into 
a  sac  of  pus  which  may  burst  into  the  duodenum  or  the  peritoneal 
cavity.  Only  cases  of  acute  suppuration  resulting  in  abscess  or  in 
gangrene  offer  any  hope  from  surgical  interference.  The  first  symptom 
of  acute  suppurative  pancreatitis  is  severe  gastric  or  abdominal  pain, 
followed  by  vomiting  and  great  prostration.  The  attack  may  begin 
with  diarrhoea,  though  the  bowels  are  usually  constipated.  Fever  is 
generally  slight.  Chills,  if  present,  begin  about  the  third  day.  Later 
the  abdomen  becomes  moderately  swollen  and  tympanitic.  Hiccough  is 
a  frequent  symptom.  If,  in  addition  to  the  above  symptoms,  a  tumor  is 
found  in  the  epigastrium,  the  diagnosis  is  strongly  confirmed.  Death 
may  occur  at  the  end  of  the  first  week.  The  usual  course,  however,  is 
that  of  progressive  emaciation  and  exhaustion,  death  taking  place  at  the 
end  of  three  or  four  weeks.  In  the  cases  collected  by  Fitz  up  to  1889  a 
tumor  was  found  in  but  one.  Out  of  3  cases,  Elliot^  recognized  a 
tumor  in  2.  He  collected  10  in  which  a  tumor  was  present.  In  3  of 
these  10  cases  the  swelling  was  epigastric ;  in  3  it  extended  from  the 
epigastrium  along  the  border  of  the  ribs  to  the  left  side ;  in  3  it  was  in 
the  left  upper  abdomen  below  the  ribs ;  and  in  1  it  was  on  the  right  side 
below  the  liver.  The  tumor  was  observed  in  from  three  and  a  half 
days  to  one  month  after  the  initial  symptom.  Koerte  ^  reports  3  cases 
in  which  a  tumor  was  found.  Inflammations  of  the  pancreas  are  prob- 
ably of  septic  origin.  Trauma  and  calculi  are  predisposing  agencies. 
It  has  been  suggested  that  intestinal  worms  may  give  rise  to  the  disease. 
Abscess  may  come  by  extension  from  other  structures  or  it  may  result 
from  the  infection  of  a  cyst.  A  case  of  cystic  infection  is  reported  by 
the  writer  in  the  Boston  Medical  and  Surgical  Journal  for  May,  1892. 
A  large  pancreatic  cyst  had  been  successfully  treated  by  incision  and 
drainage.  Reaccumulation  of  the  fluid,  some  years  later,  caused,  by 
pressure  on  the  duodenum,  the  symptoms  of  acute  obstruction.     At  the 

1  "Middleton-Goldsmith  Lectures,"  New  York  Med.  Record,  vol.  i.,  1889. 

2  Centmlhlatt  fiir  Chir.,  1894,  p.  1215.  ^  Loc.  cil. 

*  Boston  Med.  and  Surg.  Journ.,  April  11, 1895.         ^  Archivfiir  klin.  Chir.,  1894,  Heft  4. 
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autopsy  the  contents  of  the  cyst  were  found  infected  by  direct  commu- 
nication with  the  stomach. 

Pus  may  arise  from  a  peripancreatitis,  a  parapancreatitis,  or  from 
multiple  abscesses  in  the  gland  itself.  The  inflammatory  process  may 
begin  at  any  time  and  in  any  portion  of  the  pancreas.  In  the  early 
stages  the  pus  is  generally  retroperitoneal,  and  often  remains  so.  It 
may  break  into  the  peritoneal  cavity  or  it  may  burrow  extensively  be- 
hind the  peritoneum. 

The  symptoms  in  nearly  every  case  point  at  first  to  the  stomach  or 
to  the  liver.  Fever  is  not  constant.  Jaundice  may  result  from  pressure 
on  the  common  duct.  The  urine  may  contain  sugar,  as  in  a  case  referred 
to  by  Senn.  Ascites  and  oedema  have  been  observed  in  some  cases. 
To  determine  the  situation  of  the  tumor  with  reference  to  the  stomach 
the  latter  may  be  inflated.  Tympanitic  resonance  over  the  tumor,  with 
or  without  distention  of  the  stomach  or  transverse  colon,  points  to  a 
retroperitoneal  cyst  somewhere  in  the  region  of  the  pancreas. 

The" diagnosis  is  usually  difficult :  it  depends  upon  the  evidence  of 
general  sepsis,  with  localized  pain  and  tenderness  in  the  epigastrium, 
generally  associated  with  a  tumor  in  the  region  of  the  pancreas.  Though 
the  exact  seat  of  the  lesion  cannot  perhaps  be  definitely  determined 
beforehand,  the  evidence  is  generally  sufficient  to  warrant  an  exploration. 

The  prognosis  in  this  form  of  pancreatic  disease  is  distinctly  bad. 
The  patient  may  die  from  sepsis,  from  complications  in  neighboring  vis- 
cera, from  general  peritonitis,  or  from  exhaustion  after  extensive  bur- 
rowing of  pus  in  the  retroperitoneal  space.  In  the  most  acute  cases 
death  occurs  in  a  few  days.  When  the  pus  escapes  into  the  intestinal 
tract  a  spontaneous  cure  may  result.  One  case  of  this  has  been  reported. 
Rupture  into  the  peritoneal  cavity  results  in  a  general  inflammation  and 
death.  The  presence  of  large  veins  in  close  relation  with  the  pancreas 
causes  at  times  fatal  complications.  The  prognosis  will  doubtless  prove 
more  favorable  with  increased  knowledge  and  experience  in  the  surgical 
treatment  of  this  afl'ection. 

The  treatment  of  abscess  of  the  pancreas  on  theoretical  grounds 
does  not  differ  from  that  of  other  abscesses  in  intimate  relation  with  the 
abdominal  cavity.  If  the  products  of  inflammation  could  be  drained  as 
easily  in  the  pancreatic  region  as  in  some  others,  surgical  interference 
would  offer  excellent  prospects  of  relief.  Anatomically,  incision  and 
drainage  in  this  region  are  not  very  difficult.  Abscesses  of  the  joancreas 
have  thus  far  resulted  unfavorably  because  the  condition  has  not  been 
promptly  recognized  and  surgical  treatment  has  been  too  late.  Senn  was 
the  first  to  suggest  operation  in  this  condition.  Successful  cases  have 
occurred  in  the  hands  of  Koerte  and  Walsh.^  Elliot  reports  a  fatal  case, 
and  refers  to  Koerte's  as  the  only  successful  one. 

The  indications  for  operation  in  inflammation  of  the  pancreas  are 
limited  by  the  signs  of  pus-collection.  Interference  in  the  acute  stage 
is  opposed  by  Fitz,  Koerte,  Senn,  and  others.  Operative  measures 
thus  far  have  been  limited  to  the  incision  and  drainag'e  of  abscess- 
cavities. 

The  surgeon's  chief  care  in  operations  upon  abscesses  of  the  pancreas 
has  been  to  prevent  contamination  of  the  general  peritoneal  cavity.     If 

1  Med.  News,  Dec.  30,  1893. 
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the  structures  in  front  of  the  tumor  are  not  adherent  to  each  other  and 
to  the  abdominal  wall,  incision  may  result  in  extensive  peritoneal  infec- 
tion. The  cut  should  be  made  in  the  median  line,  between  the  umbilicus 
and  the  eusiform  cartilage,  over  the  most  prominent  portion  of  the  tumor, 
or,  if  no  distinct  mass  is  present,  over  the  seat  of  the  predominating 
symptoms.  The  stomach  and  transverse  colon  may  overlie  the  abscess, 
and  great  care  must  be  taken  to  avoid  these  structures.  The  layers  of 
the  omentum  must  be  incised  or  torn  to  reach  the  pancreatic  space.  To 
be  sure  of  the  diagnosis  it  is  well  to  explore  the  tumor  with  a  small 
trocar  before  free  incision.  Before  the  tumor  is  either  separated  or 
incised  the  surrounding  viscera  must  be  carefully  protected  on  all  sides 
by  means  of  gauze.  The  tumor  may  now  be  explored  by  free  incision. 
It  is  better,  however,  to  remove  through  an  aspirating  needle  the  greater 
portion  of  the  contents  of  the  abscess.  The  tumor  is  thus  collapsed, 
subsequent  manipulations  facilitated,  and  the  danger  of  contaminating 
the  surrounding  viscera  lessened.  After  free  incision  the  abscess-cavity 
should  be  thoroughly  irrigated  and  drained.  The  tubes  may  be  changed 
in  two  or  three  days  and  the  gauze  removed.  Drainage  will  be  neces- 
sary as  long  as  discharge  continues.  Closure  of  the  wound  after  too 
early  removal  of  the  tube  may  result  in  the  reaccumulation  of  pus. 

Pus  starting  from  the  pancreas  and  burrowing  retroperitoneally  may 
make  its  appearance  as  a  fluctuating  tumor  in  the  flank.  In  such  cases 
drainage  should  be  established  by  incision  from  behind. 

Gangrene  of  the  pancreas  is  one  of  the  results  of  acute  pan- 
creatitis. Spontaneous  cures  of  this  condition  have  been  reported  in 
which  the  viscus  has  sloughed  into  the  intestines  and  been  dis- 
charged.    Senn  refers  to  6  cases  of  gangrene ;   Fitz  has  collected  15. 

Inflammations  of  the  pancreas  resulting  in  gangrene  pursue  a  ful- 
minating course.  Surgical  interference,  therefore,  to  be  of  use,  must  be 
very  early.  Theoretically,  there  is  no  reason  that  a  gangrenous  pan- 
creas should  not  be  drained,  or,  by  free  incision  and  exploration,  the 
dead  structures  removed.  In  this  disease  it  is  essential  to  make  an  early 
diag-nosis,  for  interference  to  be  of  avail  must  be  in  the  earliest  hours  of 
the  disease. 

Chronic  pancreatitis  or  sclerosis  consists  in  an  increase  of  the 
connective  tissue,  which  may  affect  the  whole  organ,  though  it  is  gener- 
ally limited  to  the  head  of  the  gland.  In  the  early  stages  the  pancreas 
is  enlarged  and  vascular ;  later  it  is  atrophied  and  contracted.  This  form 
of  inflammation  of  the  pancreas,  like  carcinoma  of  the  head  of  the  gland, 
is  of  surgical  interest,  because  of  the  obstruction  to  the  biliary  flow 
through  pressure  upon  the  common  duct. 

The  etiology  of  chronic  pancreatitis  is  obscure.  It  is  frequently 
associated  with  diabetes.  It  may  be  caused  by  antecedent  inflammations 
in  adjacent  structures  or  by  pancreatic  calculi.  Persistent  jaundice,  with 
emaciation  and  with  absence  of  pain,  suggests  obstruction  to  the  biliary 
flow  through  the  head  of  the  pancreas.  This  may  be  due  to  the  condi- 
tion under  consideration  or  to  the  presence  of  an  impacted  stone  or  to 
the  contraction  of  the  foramen  of  exit  into  the  duodenum. 

The  indications  for  operative  treatment  are  those  of  stricture  of  the 
common  duct  with  retention  of  pancreatic  fluid  or  of  bile.  Retention 
of  pancreatic  fluid  may  result  in  the  formation  of  a  cyst  from  dilatation 
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of  the  canal  of  Wirsung.  Obstruction  to  the  biliary  flow  results  in  dila- 
tation of  the  bile-clucts  or  of  the  gall-bladder,  with  cholsemia  and  general 
enlargement  of  the  liver.  The  only  permanent  relief  from  this  form 
of  biliary  obstruction  is  by  cholecystenterostomy,  as  first  suggested  by 
Senn.  Reelus  of  Paris  ^  advocates  for  this  condition  and  for  cancer  of 
the  pancreas  cholecystenterostomy  whenever  it  can  be  done. 

Hemoeehage  of  the  Panceeas, — In  this  disease  death  may  take- 
place  suddenly  from  extensive  hemorrhage  into  the  gland  and  into  the 
surrounding  spaces.  The  disease  is  not,  therefore,  to  be  confounded  with 
hemorrhagic  pancreatitis.  Five  cases  of  this  accident  have  been  reported 
by  Draper.^     Hemorrhagic  cyst  may  result  from  this  lesion. 

Panceeatic  calculi  consist  of  phosphate  or  carbonate  of  lime, 
and  are  usually  small,  multiple,  and  white.  They  are  found  in  the  canal 
of  Wirsung  or  some  of  its  branches.  In  rare  instances  a  single  large 
stone  has  been  found,  as  in  Shipman's  case,  in  which  the  weight  of  the 
stone  was  two  hundred  grammes.  Rarely,  irregular  racemose  calculi 
have  been  found.  Pancreatic  calculi  have  no  surgical  interest  except  in 
connection  with  cysts  and  with  chronic  pancreatitis.  The  presence  of  a 
stone  can  only  be  suspected  as  a  cause  of  obstruction  to  the  pancreatic 
and  biliary  flow  or  as  a  possible  cause  of  acute  pancreatitis. 

Cysts  of  the  panceeas  result  (1)  from  obstruction  by  calculi, 
with  attendant  changes  in  the  gland-parenchyma ;  (2)  from  obstruction 
by  cicatricial  contraction  of  the  duct ;  (3)  from  obstruction  by  displace- 
ment of  the  pancreas  ;  and  (4)  from  trauma. 

The  cause  of  pancreatic  cysts  cannot  always  be  made  out  even  after 
exploration.  A  calculus,  in  rare  instances,  may  be  found  and  removed. 
In  most  cases,  however,  the  exploration  gives  no  clue  to  the  cause.  The 
fact  that  cysts  of  the  pancreas  disappear  after  incision  and  drainage 
throws  some  doubt  upon  the  statement  that  cysts  are  always  caused  by 
obstructions  ;  for  if  this  were  true  a  permanent  pancreatic  fistula  would 
result  in  those  cases  in  which  the  cause  is  not  removed.  The  wall  of 
the  cyst  may  be  thick  when  the  obstruction  has  existed  for  a  long  time, 
or  it  may  be  thin  in  cysts  which  develop  rapidly.  Senn  maintains  that 
dilatations  do  not  take  place  until  the  gland  is  atrophied.  In  rare  cases 
the  cyst-wall  may  become  cartilaginous  or  ossified.  Cysts  of  the  pan- 
creas vary  in  size  and  shape  ;  they  are  usually  globular  and  may  attain 
the  size  of  a  man's  head.  Though  generally  round,  these  cysts  may  be 
racemose.  An  accessory  pancreas  may  be  the  starting-point  of  the  cyst. 
Whatever  the  situation  of  the  obstruction,  the  cyst  soon  fills  more  or 
less  space  in  front  of  the  pancreas. 

Though  cysts  of  the  pancreas  are  comparatively  rare,  Senn  has 
reported  18  cases.  Since  1893  reports  of  12  operative  cases  have  been 
published,  besides  3  cysts  of  the  abdomen  in  which  the  diagnosis  between 
cysts  of  the  peritoneum  and  cysts  of  the  pancreas  was  doubtful.  Of 
these  12  cases,  1  was  by  the  writer.^  Three  other  cases  operated  upon 
by  myself  since  1892  make  the  number  of  true  cysts  of  the  pancreas  14, 
besides  4  in  which  pancreatic  origin  was  questionable.  Out  of  the 
14  cases,  12  recovered.  Enucleation  was  performed  in  2  cases ;  all 
the  others  were  drained.     In  the  case  of  my  own,  of  questionable  origin,* 

^  Semaine  med.,  1893,  vol.  xiii.  p.  569.  ^  Trans.  Assoc.  Amer.  Phys^.,  vol.  i. 

^  Boston  Med.  and  Surg.  Journ.,  March  21, 1895.        *  Trans.  Amer.  Surg.  Assoc.,  1882. 


SURGERY  OF  THE  PANCREAS.  367 

a  cyst  occupying  the  exact  region  of  the  pancreas  was  removed  from  a 
child  of  nine  months,  the  cyst  weighing  nine  pounds.  Thin  pancreatic 
tissue  covered  the  surface  of  tlie  cyst.  Recovery  followed,  and  the  child 
has  been  well  ever  since.  Whether  the  tumor  originated  in  the  pancreas 
or  whether  it  was  congenital  or  of  retroperitoneal  origin  could  never  be 
made  out. 

Two  cases  of  enucleation  have  recently  been  reported,  1  by  Starkey 
and  Glutton  ^  and  1  by  Zweifel.^  Zweifel  found  in  all  the  literature  31 
cases  treated  by  incision  and  drainage  and  12  by  extirpation.  Of  the 
former,  2  died  ;  a  fistula  existed  in  19,  resulting  fatally  in  5.  Of  the  12 
cases  of  extirpation,  1  died  from  hemorrhage  (case  of  Veit-Ludolph), 
though  the  hemorrhage  in  Zweifel's  case  was  very  alarming.  In  3  of 
the  genuine  cases  collected  since  1893  the  origin  was  traumatic.  Diabetes 
was  noted  in  only  3  cases ;  in  1  it  persisted;^  in  Zweifel's  case  it  finally 
disappeared.  Weir  *  reports  a  case  of  pancreatic  cyst  caused  by  a  cal- 
culus and  cured  by  abdominal  massage,  by  which  the  stone  was  dislodged. 
Durante  ^  reports  a  case  caused  by  impaction  of  an  intestinal  round-worm 
in  the  duct.     The  operation  was  successful. 

The  symptoms  of  pancreatic  cyst  are  chiefly  local.  Indefinite  pain 
or  discomfort  may  call  attention  to  the  epigastrium  even  before  a  swelling 
is  perceptible.  Pancreatic  calculi,  with  the  resulting  cyst,  may  cause  no 
subjective  symptoms.  Intestinal  digestion  may  be  somewhat  interfered 
with  if  the  pancreatic  fluid  is  entirely  shut  oif  from  the  duodenum.  In 
some  cases  the  presence  of  sugar  in  the  urine  tends  to  confirm  the  pan- 
creatic origin  of  an  epigastric  cyst.  The  tumor  itself  is  characteristic. 
It  fills  more  or  less  the  space  occupied  by  the  pancreas.  Pushing  forward 
the  stomach,  omentum,  and  transverse  colon,  it  causes  a  round,  symmetri- 
cal swelling  in  the  epigastrium.  In  such  cases  the  stomach  is  above  the 
cyst ;  at  times  the  cyst  appears  above  the  lesser  curvature  and  presses 
the  stomach  downward.  The  tumor  is  often  so  tense  as  to  seem  solid. 
In  one  of  my  cases  the  diagnosis  of  malignant  growth  was  made  before 
incision.  In  all  the  cases  that  have  come  under  my  observation  the 
fluid  has  been  confined  under  great  pressure.  Firmness  and  tension  are 
more  characteristic  of  a  cyst  connected  with  the  pancreas  than  of  any 
other  fluid  collection  in  this  region.  Extravasation  filling  the  lesser 
omental  cavity  and  sanguineous  cysts  do  not  possess  the  characteristic 
feature  of  tension  seen  in  cysts  of  the  pancreas  in  which  the  fluid  is 
firmly  grasped  by  the  hypertrophied  fibrous  walls  of  the  dilated  canal. 

Diagnosis. — To  determine  the  nature  of  the  tumor  aspiration  may  be 
employed.  This  procedure,  however,  is  not  without  danger,  for  the 
needle  may  perforate  the  stomach  or  the  transverse  colon  before  entering 
the  cyst.  The  contents  of  the  latter  are  under  such  pressure  that  extrav- 
asation will  follow  the  use  of  even  the  smallest  trocar.  Dilatation  of 
the  stomach  by  means  of  air  will  often  show  the  retroperitoneal  situation 
of  the  tumor. 

Sanguineous  cysts  of  the  peritoneum  are  often  confused  with  pan- 
creatic cysts.     Brown  ^  reports  a  case  of  abdominal  trauma  in  which  the 

^  St.  Thomas's  Hospital  Reports,  vol.  xxi.  p.  271,  1893. 

^  Centralblatt  fur  Gyndkologie,  1894,  p.  641. 

^  McBurney,  Annals  of  Surgery,  1894,  p.  492.  *  3Ied.  Record,  Dec.  23,  1893. 

^  Centralblatt  fur  Chir.,  1894,  p.  424.  «  Lancet,  Jan.  6,  1894.  p.  21. 
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cyst-fluid,  at  first  non-pancreatic,  later  became  pancreatic.     Lloyd  calls 
attention  to  this  also,  and  Fitz  refers  to  it. 

Treatment. — The  most  important  consideration  connected  with  the 
treatment  of  pancreatic  cysts  is  the  decision  between  total  extirpation 
and  drainage.  The  removal  of  the  entire  cyst,  if  it  Avere  possible,  would 
be  the  ideal  operation  for  the  relief  of  this  condition.  In  most  instances^ 
however,  the  cyst,  being  practically  nothing  but  the  thickened  walls  of  a 
dilated  pancreatic  duct  intimately  connected  Avith  and  adherent  to  all 
adjacent  structures,  cannot  be  removed  without  subjecting  the  patient  to 
unjustifiable  risks.  The  technical  difficulties  in  the  way  of  total  extirpa- 
tion makes  this  procedure,  in  most  cases,  out  of  the  question.  In  a  cyst 
projecting  through  and  from  the  body  of  the  pancreas,  connected  with  it 
by  a  comparatively  small  pedicle,  total  extirpation  may  be  successful. 
The  feasibility  of  this  procedure  can  be  demonstrated  at  the  time  of  the 
operation.  Whenever  enucleation  seems  practicable,  it  should  be  at- 
tempted. If  the  difficulties  are  too  great,  the  operation  may  be  aban- 
doned at  any  stage  and  drainage  substituted.  The  chief  danger  of 
enucleation  is  in  hemorrhage  from  the  accidental  wounding  of  surround- 
ing vessels  and  in  the  shock  attendant  upon  so  difficult  and  prolonged 
an  operation.  Senn^  says  that  total  extirpation  invariably  results  in 
death.  The  cases  of  total  extirpation  given  above  show  that  the  opera- 
tion can  occasionally  be  done  with  success.  Zweifel's  operation  is  said 
to  have  been  complete.  In  the  case  of  the  child  alluded  to  above  enu- 
cleation was  very  easy.  This  case,  however,  from  the  uncertainty  of  its 
origin,  does  not  add  materially  to  the  evidence  in  favor  of  enucleation. 
The  alternative,  incision  and  drainage,  can  be  relied  upon  in  all  cases  in 
which  extirpation  is  not  practicable.  The  great  objection  to  drainage  is 
the  persistence  of  the  pancreatic  fistula  and  the  malnutrition  which 
results  from  want  of  pancreatic  fluid. 

The  operation  for  drainage  of  pancreatic  cysts  presents  no  great  dif- 
ficulties. Care  must  be  taken  not  to  wound  the  stomach  or  intestine  in 
exposing  the  cyst.  A  median  incision  should  be  made  between  the  umbil- 
icus and  the  ensiform  cartilage  long  enough  to  expose  the  tumor.  The 
intestine  or  stomach,  or  both,  will  be  found  pressed  between  the  abdom- 
inal wall  and  the  cyst.  By  separating  the  omentum  with  the  fingers  or 
with  a  blunt  instrument  the  cyst  comes  into  view,  usually  adherent  to 
the  under  surface  of  the  omentum.  Though  the  pancreatic  fluid  is 
usually  aseptic,  it  is  not  invariably  so ;  hence  great  care  must  be  taken 
not  to  infect  the  exposed  peritoneum.  The  cyst,  having  been  collapsed 
by  aspiration  until  its  walls  are  lax,  may  be  emptied  and  drained,  care 
being  taken  to  protect  with  gauze  surrounding  j^arts.  The  incision  into 
the  cyst  should  be  large  enough  to  permit  thorough  exploration  with  the 
finger  for  the  detection  of  a  stone.  Drainage-tubes  must  be  used  in 
these  cases  until  the  discharge  has  practically  ceased.  This  may  require 
weeks,  months,  or  years.  If  the  dilatation  is  dependent  upon  an  obstruc- 
tion not  removed  at  the  time  of  operation,  the  fistula  will  probably  per- 
sist indefinitely.  In  the  3  cases  of  pancreatic  cyst  of  my  own  treated  by 
incision  and  drainage,  2  recovered  entirely,  and  the  third,  operated  upon 
in  March,  1895,  had  practically  closed  two  months  afterward.  In  one 
of  the  cases  in  which  complete  recovery  took  place,  and  in  which  the 

^  Loc.  cif. 
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man  regained  his  usual  robust  health,  the  cyst  reappeared  after  some 
years,  and  caused  death  by  a  perforation  into  the  stomach. 

Tumors  of  the  PA^x•EEAS. — The  most  common  tumor  of  the  pan- 
creas is  carcinoma,  which  may  be  primary  or  secondary.  It  is  usually 
of  the  scirrhous  form  and  situated  in  the  head  of  the  gland.  Segre  iia 
11,492  autopsies  found  only  132  tumors  of  the  pancreas,  of  which  127 
were  cancer.  Of  these  127,  12  were  limited  to  the  gland  itself.  Cancer 
may  start  in  the  head  of  the  pancreas  as  a  primary  disease,  or  it  may 
extend  from  the  stomach  or  from  the  intestines.  Very  few  cases  of 
primary  sarcoma  of  the  pancreas  have  been  reported. 

The  surgeon's  attention  is  called  to  tumors  of  the  pancreas  chiefly  in 
cases  of  persistent  jaundice.  Tumors  limited  to  the  pancreas  are  rarely 
discovered  or  suspected  except  through  those  symptoms  dependent  upon 
obstruction  to  the  flow  of  bile  or  of  pancreatic  juice.  Persistent  choleemia 
is  so  conspicuous  a  symptom  that  in  the  absence  of  other  causes  attention 
is  called  at  once  to  the  pancreas. 

The  symptoms  of  malignant  disease  of  the  pancreas  are  variable. 
One  of  the  most  important,  though  not  a  constant  sign,  is  fatty  diarrhoea. 
Clay-colored  stools  with  undigested  food  may  be  jDresent.  Interference 
with  pancreatic  digestion  may  result  in  diabetes.  Pain  may  or  may  not 
be  present.  The  general  symptoms  are  those  of  progressive  cachexia. 
Epigastric  pain,  with  progressive  cachexia,  emaciation,  jaundice,  and 
fatty  diarrhoea,  should  suggest  strongly  the  possibility  of  malignant  dis- 
ease of  the  head  of  the  organ.  The  gall-bladder  is  often  dilated  if 
jaundice  is  present.  If  a  deep-seated,  immovable  tumor  in  the  region 
(jf  the  pancreas  can  be  felt,  the  diagnosis  is  confirmed.  In  establishing 
the  diagnosis  cancer  of  the  pylorus,  cancer  of  the  liver,  cancer  of  the 
intestines,  cancer  of  the  gall-bladder,  and  impacted  gall-stones  must  all 
be  eliminated.  All  these  diseases  have  strongly  characteristic  symptoms, 
and  can  usually  be  diagnosed  unless  they  are  associated  with  cancer  of 
the  pancreas.  The  most  important  differentiation  is  between  a  gall-stone 
impacted  in  the  common  duct  and  cancer  of  the  head  of  the  pancreas. 
However  clear  the  theoretical  distinction  between  these  conditions,  it  is 
often  impossible  to  make  a  differential  diagnosis  at  the  bedside.  The 
presence  of  a  deep-seated,  immovable  epigastric  tumor  adds  materially 
to  the  strength  of  the  diagnosis.  Such  a  tumor  can  rarely  be  made  out. 
DaCosta  could  recognize  it  in  only  13  cases  out  of  137. 

It  is  doubtful  whether  radical  excision  of  malignant  disease  of  the 
pancreas  is  ever  justifiable,  not  only  because  of  the  great  technical 
difficulties,  but  because  the  chance  of  permanent  cure  is  so  slight. 
The  operation  should  be  attempted  only  when  the  disease  is  limited  to 
the  tail  of  the  gland.  The  operation  has  been  performed  twice  bv 
Billroth. 

Palliation  in  cancer  of  the  pancreas  is  limited  to  the  treatment  of 
jaundice.  The  persistent  and  hopeless  cholaemias  seen  in  cancer  of  the 
head' of  the  pancreas  add  so  greatly  to  the  sufferings  of  the  patient,  and 
shorten  his  life  so  materially,  that  interference  is  not  only  justifiable,  but 
it  is  demanded.  The  only  operation  to  be  thought  of  is  cholecysten- 
terostomy,  the  anastomosis  being  made,  if  possil^le,  between  the  gall- 
bladder and  the  duodenum.  This  operation  will  be  facilitated  by  the 
great  dilatation  of  the  gall-bladder. 
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Surgery  of  the  Spleen. 

Anomalies  and  malformations  of  the  spleen  present  nothing 
of  surgical  interest.  The  weight  varies  in  different  individuals,  or  even 
in  the  same  individual,  more  than  that  of  any  other  organ  in  the  body. 
Small  roundish  bodies  varying  in  number  from  one  to  twenty,  similar  in 
structure  to  that  of  the  spleen,  are  occasionally  found  in  the  great 
omentum  or  the  gastro-splenic  omentum  (Quain). 

Wounds  of  the  Spleen. — Stab  and  gunshot  wounds,  especially 
when  received  in  the  left  side  or  in  the  back,  may  involve  the  spleen, 
though  this  organ  on  account  of  its  smaller  size  is  much  less  likely  to  be 
involved  than  the  liver.  When  the  spleen  is  wounded  neighboring 
structures  are  usually  injured — the  stomach,  the  liver,  the  diaphragm,  or 
the  thorax.  Numerous  instances  have  been  recorded  in  which  the  spleen 
protruded  through  wounds  in  the  abdominal  wall ;  most  of  the  cases  in 
which  the  spleen  has  been  removed  for  traumatic  causes  have  been  of 
this  nature.  Twelve  successful  cases  are  given  by  Otis  ^  and  several  are 
cited  by  Morris.^  Slight  penetrating  wounds  of  the  spleen,  uncompli- 
cated by  injuries  to  other  organs,  have  usually  recovered.  Larrey 
quoted  by  Morris  ^  reports  3  recoveries  from  stab  wounds  of  the  spleen  ; 
Sappey,^  1  in  a  boy  of  eleven  ;  Otis,^  several.  Recovery  may  take  place 
from  penetrating  gunshot  wounds  of  the  spleen  even  when  the  bullet 
remains  imbedded  in  the  organ,  as  in  cases  reported  from  Guy's 
Hospital  by  Morris.^ 

The  diagnosis  depends  upon  the  situation  and  the  direction  of  the 
wound  and  upon  the  signs  of  internal  hemorrhage.  The  spleen  being 
unusually  vascular,  hemorrhage  is  the  chief  danger  in  wounds  of  this 
organ,  as  well  as  in  operations  upon  it.  If  the  hemorrhage  is  slight, 
the  diagnosis  cannot  be  made  except  by  exploration  ;  if  excessive,  the 
chances  strongly  favor  serious  injury  to  the  spleen.  Death  in  traumatic 
cases  usually  results  from  the  loss  of  blood  or  from  serious  complica- 
tions in  other  organs.  Wounds  may  result  in  peritonitis,  abscess,  and 
septicsemia. 

Treatment. — A¥hen,  from  the  situation  and  direction  of  the  wound, 
the  spleen  is  thought  to  have  been  injured,  surgical  interference  is  not 
indicated  unless  there  are  signs  of  internal  hemorrhage.  The  patient 
should  be  kept  quiet,  the  wound  scrubbed  with  antiseptics  and  covered 
with  an  aseptic  dressing.  If  the  constitutional  symptoms  are  slight, 
explorations  for  the  purpose  of  removing  a  bullet  or  for  determining 
the  depth  and  extent  of  a  stab  are  not  demanded.  Clean  wounds,  unac- 
companied by  hemorrhage,  are  so  unlikely  to  cause  sepsis  that  active 
interference  is  not  indicated  until  symptoms  of  the  latter  appear.  When 
the  signs  of  abscess  are  present,  exploration  is  indicated  and  the  principles 
of  abscess-drainage  should  be  applied.  Peritonitis  from  this  cause  should 
be  treated  on  general  principles.  If  severe  symptoms  follow  immediately 
or  soon  after  the  receipt  of  the  wound,  free  exploration  is  demanded  to 
ascertain  the  exact  extent  and  nature  of  the  lesion.  Hemorrhage,  if 
excessive,  may  require  ligation  of  the  splenic  artery  and  removal  of  the 

^  Med.  and  Surg.  Hist,  of  War  of  the  Rebellion,  II.  vol.  ii.  p.  152. 

^  Ashhurst's  Encyel.,  vol.  v.  p.  1102.  ^  j^g^,  g,-^_ 

*  L'  Union  medicale,  N.  S.,  t.  xxi.  pp.  408,  1864.  ^  Loc.  cit.  ®  Loc.  cit. 
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gland.  Oozing  may  be  treated  by  gauze  packing.  When  the  spleen, 
injured  in  the  course  of  other  operations,  bleeds  excessively,  the  same 
principles  of  treatment  apply.  The  friability  of  the  organ  renders  it 
particularly  liable  to  tears  during  the  separation  of  tumors,  especially 
of  the  kidney  or  pancreas.  Gauze  tamponage  is  usually  sufficient  to 
control  hemorrhage  from  this  source.  When  the  spleen  has  been 
wrenched  from  its  position  and  protrudes  through  a  large  wound,  the 
question  of  splenectomy  may  arise.  The  structure  of  the  organ  prevents 
suture  in  position,  because  the  stitches  tear  out.  Under  such  circumstances 
the  spleen  should  be  held  in  position  by  means  of  gauze  packed  in  the 
wound  and  by  the  pressure  of  an  external  pad.  In  the  event  of  failure 
by  this  method  it  may  become  necessary  to  extirpate  the  organ. 

Rupture  of  the  spleen  is  an  accident  peculiarly  liable  to  occur 
on  account  of  its  unusual  friability.  It  may  be  traumatic  or  it  may  be 
spontaneous.  Traumatic  rupture  of  a  healthy  spleen  may  be  the  result 
of  violent  blows  upon  the  abdomen  or  upon  the  lower  thoracic  wall 
on  the  left  side.  It  is  usually  associated  with  injuries  to  other  solid 
viscera.  The  commonest  accompanying  injury  is  fracture  of  the  ribs 
overlying  the  spleen.  Parenchymatous  softening  of  the  spleen  or  fixa- 
tion by  old  and  strong  adhesions  increases  the  liability  to  traumatic  rup- 
ture. Vigla  and  Collin  ^  have  reported  cases  of  disease  in  which  com- 
paratively slight  violence  or  even  muscular  exertion  has  caused  this 
lesion.  The  diagnosis  of  rupture,  as  of  penetrating  wounds,  depends 
upon  the  history,  the  nature,  and  the  location  of  the  blow,  with  the 
signs  of  hemorrhage. 

Treatment. — Hemorrhage  is  the  principal  danger  in  ruptures  as  well 
as  in  stab  and  gunshot  wounds  of  the  spleen,  and  therefore  requires  the 
same  principles  of  treatment.  Slight  symptoms  should  be  treated  by 
rest  in  bed,  ice-bags,  and  sedatives.  When  hemorrhage  is  extensive  and 
the  ordinary  measures  for  its  control  fail,  to  save  life  total  extirpation 
may  become  necessary. 

Ashhurst^  refers  to  21  successful  cases  of  splenectomy  for  traumatic 
conditions.  Nussbaum  reports  26  cases  with  16  recoveries.  Lane"^ 
in  2  cases  attempted  splenectomy  for  rupture  ;  both  died  from  shock  five 
hours  after  the  operation.  Riegner  ^  reports  a  successful  case  ;  Trende- 
lenburg, cited  by  Vulpius,"^  a  fatal  one.  Vulpius  maintains  that  this 
operation  should  be  attempted  oftener. 

Spontaneous  rupture  of  the  spleen  occurs  in  some  infectious 
diseases,  such  as  typhoid  fever  and  cholera.  It  has  also  occurred  in 
chronic  malaria;  Osier''  refers  to  three  cases  of  this  kind.  Rupture, 
even  in  these  conditions  can  hardly  be  called  spontaneous,  for  it  usually 
is  the  result  of  some  slight  violence. 

Suppurative  Splenitis  ;  Perisplenitis  ;  Abscess  and  Gangrene 
OF  the  Spleen. — It  is  questionable  whether  inflammation  of  the  spleen 
is  ever  idioj^athic.  It  usually  occurs  through  metastatic  infarction  from 
septic  emboli.  Occasionally  the  inflammation  is  the  result  of  direct 
infections  of  traumatic  origin.  In  rare  instances  inflammations  may 
extend  to  the  spleen  from  the  stomach  or  from  other  contiguous  organs. 

^  Areh.  gen.  de  Med.,  1843  and  1844.  ^  Encyclopedia,  vol.  v.  p.  1103. 

3  Lancet,  1892,  p.  692.  *  Berlin,  klin.  Woeh.,  1893,  No.  8. 

*  Beitrage  zur  klin.  Chit:,  toI.  xi.  p.  667,  1894.  ®  Text-book  of  Med. 
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In  pysemia  and  allied  septic  conditions  the  spleen  is  freqnently  the  seat 
of  hemorrhagic  infarctions  by  which  small  single  or  mnltiple  abscesses 
may  be  formed.  By  the  coalescence  of  a  number  of  such  a  single  sac 
may  result  sufficiently  large  to  involve  the  whole  organ.  Parenchym- 
atous inflammations  of  the  spleen,  which  start  from  metastatic  emboli 
or  from  other  septic  causes,  involve  sooner  or  later  its  peritoneal  cover- 
ing. The  resulting  perisplenitis  forms  adhesions  through  which  pus  may 
safely  escape  into  the  stomach  or  into  the  intestine  or  through  the  skin. 
In  the  absence  of  adhesive  barriers  the  abscess  may  break  directly  into 
the  abdominal  cavity. 

The  so-called  primary  suppurative  splenitis  occasionally  met  with  in 
the  course  of  great  systemic  depression  is  caused  by  septic  infection  in 
an  organ  the  vitality  of  which  has  been  aiFected  by  constitutional  dis- 
eases like  malaria  or  typhoid.  The  occurrence  of  this  lesion  is  favored 
by  the  coexistent  vascular  engorgement  of  the  spleen. 

The  existence  of  primary  perisplenitis,  with  so-called  perisplenic 
phlegmon,  not  originating  in  the  parenchyma  and  not  extending  from 
neighboring  parts,  is  very  doubtful. 

Diffuse  abscesses  of  the  spleen  are  uncommon.  Inflammations  of 
the  organ  rarely  become  suppurative.  The  abscess  when  present  is 
usually  circumscribed  (Ziegler,^  Ponfick,^  and  Hosier.)^ 

The  diagnosis  of  splenic  abscess  is  generally  hard  to  make.  Ill- 
defined  pain  and  tenderness  in  the  region  of  the  spleen  should  suggest 
the  possibility  of  a  splenitis,  especially  if  the  organ  is  enlarged.  Pain 
is  generally  absent  unless  the  capsule  is  involved ;  when  present,  it  may 
radiate  into  the  left  arm  or  shoulder.  Tenderness  on  deep  pressure, 
with  fluctuation,  confirms  the  diagnosis.  Evidence  of  constitutional 
sepsis,  as  shown  by  fever,  remittent  or  intermittent,  is  of  little  value  in 
establishing  a  diagnosis,  because  this  symptom  may  be  due  to  the  original 
source  of  infection.  The  rupture  of  splenic  abscess  into  the  intestinal 
canal  is  attended  by  the  vomiting  of  pus  or  blood  or  its  passage  in  the 
stools.  Such  an  occurrence  is,  however,  rare.  Pleurisy  may  be  present 
by  extension  through  the  diaphragm. 

Treatment. — The  exact  seat  of  the  lesion  cannot,  unfortunately,  often 
be  made  out  with  sufficient  certainty  to  justify  an  exploration  ;  hence 
the  prognosis  is  grave.  The  disease,  uninfluenced  by  surgical  interfer- 
ence, goes  on  to  serious  complications  or  to  a  fatal  termination  before  its 
nature  is  more  than  suspected.  Localized  collections  of  pus  in  the 
spleen,  like  similar  conditions  in  the  liver,  theoretically  admit  of  drain- 
age and  of  recovery.  The  incision  should  be  made  over  the  most  prom- 
inent portion  of  the  tumor :  if  below  the  margin  of  the  ribs,  through 
the  abdominal  wall ;  if  behind  the  ribs,  through  an  intercostal  space.  A 
tumor  non-adherent  to  the  abdominal  parietes  should  be  approached 
through  the  peritoneal  cavity  by  an  incision  directly  over  the  mass. 
When  the  incision  is  carried  through  an  intercostal  space,  the  greatest 
care  must  be  taken  not  to  infect  the  pleural  cavity.  The  dissection 
should  be  carefully  made  until  the  tumor  and  its  attachments  are  demon- 
strated. If  adhesions  have  not  shut  oif  the  abdominal  or  the  pleural 
cavity,  gauze  barriers  should  be  used  to  prevent  infection.     The  abscess 

^  Text-booh  Patholorj.  Anat.  ^  Virchow's  Archiv,  vol.  Ix. 

^  Ziemssen's  Encyclopedia,  vol.  viii. 
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should  then  be  opened,  drained,  and  irrigated  like  abscess  of  any  other 
organ. 

Aspiration  of  a  splenic  tumor  is  not  without  danger.  When  there 
is  good  reason  to  suspect  the  presence  of  a  collection  of  pus  intelligent 
exploration,  with  free  dissection  and  thorough  drainage,  is  preferable. 

The  question  of  extirpating  the  spleen  arises  when  a  general  septic 
condition  of  the  organ,  with  numerous  small  abscesses,  is  present.  Lesions 
of  this  kind  cannot  be  treated  successfully  by  incision  and  drainage.  The 
more  rational  procedure,  though  perhaps  a  desperate  one,  is  extirpation 
of  the  whole  organ.     (See  Operations  on  the  Spleen.) 

Gangrene  of  the  Spleen. — The  softened  and  congested  spleen 
of  acute  disease  sometimes,  as  the  result  of  intense  septic  inflamma- 
tion, becomes  gangrenous.  This  lesion  is  so  rapid  and  so  fatal  that 
it  gives  no  time  for  the  consideration  of  surgical  interference.  Theo- 
retically, splenectomy,  if  practised  early  enough,  might  result  in  cure. 

Displacements  of  the  Spleen. — The  spleen  is  held  in  its  normal 
position  by  folds  of  the  peritoneum  which  attach  it  to  the  stomach  and 
to  the  diaphragm.  When  these  ligaments  are  lengthened  or  stretched 
a  change  in  the  normal  position  of  the  spleen,  sometimes  to  an  excess- 
ive degree,  results.  Slight  changes  of  position  may  be  due  to  left- 
sided  pleural  eifusions,  wdiich  depress  the  diaphragm  and  with  it  the 
spleen.  On  the  other  hand,  in  great  intestinal  distention  the  spleen 
may  be  pushed  up  against  the  diaphragm.  As  already  stated,  the 
position  of  the  spleen  may  be  changed  by  traumatism,  it  may  be  pro- 
lapsed in  an  abdominal  wound,  or  it  may  be  violently  separated  from 
its  attachments.  Extreme  changes  of  position,  aside  from  traumatic 
prolapse  or  dislocation,  are  due  to  excessive  stretching  of  the  splenic 
ligaments,  by  which  the  organ  may  be  dislocated  as  far  as  the  pelvis 
or  into  the  right  flank.  Extreme  elongation  of  its  ligaments  may  give 
the  spleen  a  cord-like  pedicle.  In  such  cases  rotation  about  its  attach- 
ments may  result  in  gangrene.  The  spleen  itself  is  generally  enlarged 
coincidently  with  the  elongation  of  its  ligaments ;  indeed,  the  stretching 
is  usually  due  to  the  increased  weight.  Congenital  elongation  of  the 
splenic  ligament  is  very  rare.  The  diseases  attended  by  hypertrophy 
which  most  commonly  cause  wandering  spleen  are  so-called  simple  idio- 
pathic hypertrophy  and  chronic  malaria.  Cases  do  occur,  however,  in 
which  no  disease  nor  enlargement  of  the  sjDleen  can  be  detected.  Accord- 
ing to  Mosler,  Diett,  and  the  majority  of  writers,  the  disease  occurs  almost 
always  in  women. 

The  symptoms  of  wandering  spleen  are  caused  by  the  increased 
weight  of  the  organ  dragging  upon  the  stomach  and  pancreas.  The  cir- 
culation of  these  organs,  and  of  the  spleen  itself,  may  be  impaired  by 
the  narrowing  of  the  vessels  from  pressure.  When  adhesions  have 
formed  between  the  spleen  and  other  organs,  additional  symptoms  may 
take  place  from  dragging.  The  circulation  of  the  stomach  has  been  so 
impeded  in  this  manner  that  gangrene  and  death  have  resulted. 

The  chief  symptom  of  wandering  .spleen  is  a  constant  dragging 
pain. 

The  diag-nosis  is  established  by  the  presence  in  the  abdomen  of  a 
movable  tumor  Mdiich  radiates  about  the  usual  position  of  the  spleen. 
The  tumor  usually  greatly  exceeds  in  size  that  of  the  normal  spleen,  and 
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can  be  recognized  by  the  presence  of  the  hilum ;  moreover,  the  usual 
splenic  dulness  is  absent. 

Treatment. — When  the  mobility  of  the  spleen  is  slight,  palliative 
measures  may  be  used.  The  patient  should  be  placed  in  dorsal  decubi- 
tus, and  the  spleen  held  in  position  by  means  of  large  elastic  compresses 
and  tight  swathes.  In  the  mean  time  the  medical  treatment  may  be 
directed  to  the  disease  causing  hypertrophy. 

Total  extirpation  of  the  spleen  is  the  only  radical  cure.  Splenectomy 
for  this  cause  has  a  very  slight  mortality.  The  operation  has  been  per- 
formed 21  times,  according  to  Vulpius,^  with  only  2  deaths,  both  of 
Avhich  were  from  peritonitis.  Warnek^  and  Kramer^  add  2  successful 
cases. 

Hypertrophies  and  Tumors  of  the  Spleen. — Temporary  en- 
largements of  the  spleen  occurring  in  the  course  of  acute  infectious 
diseases  are  not  of  surgical  importance.  Hypertrophy  of  the  spleen 
may  be  (1)  simple  or  idiopathic,  (2)  malarial,  (3)  leuksemic  and  pseudo- 
leuksemic. 

(1)  Simple  or  idiopathic  hypertrophy  of  the  spleen  occurs  without 
changes  in  the  blood  or  lymph-glands.  Pathologically,  it  is  a  chronic 
hyperplasia.  Owing  to  the  obscurity  of  the  etiology,  hypertrophy  of 
the  spleen  not  due  to  leukaemia  or  pseudo-leuksemia,  to  chronic  disease, 
or  malaria,  is  called  idiopathic,  and  the  diagnosis  must  be  made  by 
eliminating  these  diseases. 

(2)  Malarial  enlargement  is  the  most  common  of  all  chronic  splenic 
hypertrophies. 

(3)  The  enormous  enlargement  of  the  spleen  seen  in  leukseraia  and  in 
pseudo-leuksemia  is  accompanied  by  the  characteristic  changes  in  the 
blood  and  the  lymph-glands  seen  in  these  diseases. 

Chronic  enlargements  of  the  spleen  occurring  in  cirrhosis  and  other 
chronic  diseases  of  the  liver,  in  amyloid  disease  and  in  the  passive  con- 
gestions of  cardiac  and  pulmonary  disease,  are  surgically  of  no 
importance. 

Primary  new-growths  of  the  spleen  are  very  rare.  Cancer, 
though  it  has  been  known  to  occur  as  a  primary  growth,  is  almost  always 
secondary.  Mosler  cites  three  cases  in  which  the  disease  originated  in 
the  spleen.  The  spleen  has  never  been  removed  for  this  cause.  The 
diagnosis  of  the  primary  growth  is  hardly  possible.  Sarcoma  of  the 
spleen  is  also  very  rare.  Vulpius  *  cites  four  cases  of  splenectomy  for 
this  condition.  No  recorded  cases  of  its  primary  occurrence  have  been 
found. 

Tuberculosis  of  the  spleen  is  not  uncommon.  It  is  always 
associated  with  advanced  tubercular  processes  elsewhere ;  moreover,  in 
nearly  all  cases  of  miliary  tuberculosis  the  spleen  is  affected.  Chronic 
tuberculosis  of  the  spleen  appears  in  the  form  of  caseous  nodules.  But 
one  case  of  splenectomy  for  tuberculosis  has  been  recorded — that  of 
Burke.^  Extensive  tubercular  infiltration  limited  to  the  spleen  would 
seem  to  demand  extirpation  of  the  organ.  This  lesion,  however,  is  so 
rare  and  its  presence  so  difficult  to  determine  that  the  question  of  sur- 
gical interference  is  hardly  likely  to  arise.     Nevertheless,  on  December 

'  Loc  cit.  2  Centralblatt  fur  Chir.,  1894,  p.  380.  »  Ibid.,  p.  1046. 

*  Loc.  cit.  ^  Dublin  Journal,  vol.  Ixxxvii.  p.  22. 


SURGERY  OF  THE  SPLEEN.  375 

2,  1895,  during  an  abdominal  exploration  made  by  the  writer  for  a 
tumor  supposed  to  be  pancreatic,  the  disease  proved  to  be  an  enlarged 
spleen  covered  with  miliary  nodules.  No  other  abdominal  organs  were 
aifected.  The  chief  symptoms,  pain  and  jaundice,  were  found  to  be  due 
to  large  impacted  gall-stones.     The  spleen  was  not  removed. 

Syphilis  of  the  spleen  may  appear  as  a  diffuse  hyperplasia  or 
in  the  form  of  gummata.  The  former,  congenital  or  acquired,  is  the 
commonest  variety ;  the  latter  is  very  infrequent.  Diffuse  hyperplasia 
is  not  infrequently  seen  in  syphilitic  children.  The  only  surgical 
importance  of  syphilis  of  the  spleen  is  the  enlargement,  which,  with  its 
resulting  symptoms,  may  in  rare  instances  justify  splenectomy.  But 
one  case,  however,  has  been  found  of  extirpation  of  the  spleen  for  this 
cause,  that  of  Vulpius.^ 

Cysts  of  the  spleen  may  be  simple  collections  of  serum  or  blood 
or  they  may  be  due  to  the  echinococcus.  Cysts  containing  blood  or 
serous  fluid,  though  occasionally  observed,  are  more  of  anatomical  than 
of  surgical  interest.  No  statistics  as  to  their  relative  frequency  can  be 
found.  Vulpius  gives  4  cases  of  splenectomy  for  so-called  simple  cysts. 
Hahn^  collected  4  cases  of  splenectomy  for  blood-cysts,  all  of  which 
recovered. 

Hydatid  cysts  of  the  spleen,  though  rare,  are  not  so  infrequent  as 
usually  stated.  Neisser  ^  in  805  cases  of  echinococcus  cyst  found  28  of 
the  spleen — 3.4  per  cent.  Trinkler*  in  2117  cases  found  the  spleen 
affected  in  68 — 3.2  percent.  Mosler^in  1884  collected  15  cases,  the 
majority  of  which  were  aspirated ;  6  died,  6  recovered,  and  3  were 
doubtful.  Trinkler^  found  6  deaths  in  pre-antiseptic  days  in  14  opera- 
tions for  hydatids  of  the  spleen — a  mortality  of  42  per  cent.;  in  recent 
years  23  cases  with  5  deaths — a  mortality  of  21.7.  Vulpius '^  and  Ceci^ 
found  5  cases  of  splenectomy  for  echinococcus  cysts,  with  2  deaths  ;  Hahn 
7  cases,  including  one  of  his  own,  with  5  recoveries.  According  to 
Hahn,  splenectomy  for  cysts  of  the  spleen  has  been  performed  11  times, 
with  a  mortality  of  18  per  cent.  Of  these  cases,  7  were  hydatids  and  4 
were  blood-cysts.  Puncture,  with  or  without  aspiration,  has  been  much 
more  fatal,  according  to  Trinkler — 22  cases  with  9  deaths,  a  mortality  of 
49  per  cent. 

Echinococcus  cysts  of  the  spleen  generally  require  years  for  their 
development.  The  symptoms  are  pain  in  the  back  and  in  the  left  side, 
with  signs  of  pressure  on  the  stomach  and  on  the  intestines. 

The  diagnosis  depends  upon  the  physical  attributes  of  the  tumor. 
Hydatid  cysts  may  easily  be  mistaken  for  cysts  of  the  ovary  or  of  the 
pancreas,  for  hydronephrosis,  or  for  neoplasms.  Neither  fluctuation  nor 
the  hydatid  bruit,  especially  mentioned  by  Bergmann,  are  infallible  signs. 
Modern  authorities,  almost  without  exception,  favor  open  incision  and 
drainage  for  hydatid  cysts  rather  than  aspiration. 

Operations  on  the  Spleen  :  Aspiration  ;  Splenotomy  ; 
Splenectomy. — Aspiration  of  the  Spleen. — Aspiration  of  any  intra- 
abdominal tumor  is  attended  by  grave  dangers,  prominent  among  which 

^  Loc.  cit.  ^  Deut.  med.  Woch.,  July  11,  1895. 

^Echinococcus  Krankheit,  Berlin,  1887.  *  Revue  de  Chir.,  1894,  p.  107. 

"  Monograph,  Ueber  Mitzechmococcus  und  seine  Behandluvg,  1884. 
^  Loc.  cit.  ^  Loc.  cit.  **  Policlinico,  1 894,  No.  17. 
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are  those  of  hemorrhage  and  of  sepsis.  The  latter  objection  is  not  likely 
to  be  met  with  except  in  cases  of  splenic  abscess ;  the  former  is  a 
grave  one  on  account  of  the  enormous  vessels  connected  with  the  spleen. 
For  this  reason  alone  the  use  of  the  aspirator  is  to  be  condemned, 
especially  in  view  of  the  great  safety  of  explorations.  Statistics  show, 
too,  that  in  cases  treated  entirely  by  aspiration — notably  cysts — a  fatal 
result  is  much  more  frequent  than  after  splenectomy,  the  percentage 
of  deaths  in  the  former  varying  from  18  to  49.  It  is  safe,  therefore,  to 
conclude  that  the  aspirating  needle  should  never  be  used,  except,  pos- 
sibly, in  certain  cases  of  abscess  or  cyst  adherent  to  the  abdominal  wall. 
After  an  exploratory  laparotomy  the  dangers  of  contamination  may  be 
lessened  by  removing  the  fluid  through  an  aspirator  before  free  incision 
is  made. 

Splenotomy,  or  laparo-splenotomy,  formerly  meant  extirpation  of  the 
spleen.  At  the  present  time  its  use  is  restricted  to  those  cases  in  which 
an  abscess  or  cyst  is  drained  by  open  incision. 

Incision  into  the  spleen  should  be  made  below  the  border  of  the  ribs 
over  the  most  prominent  portion  of  the  tumor.  If  the  tumor  is  dislo- 
cated, the  incision  must  be  made  to  correspond  with  its  abnormal  posi- 
tion. In  rare  cases  the  cut  may  be  made  through  an  intercostal  space. 
It  is  seldom  possible  to  tell  beforehand  whether  the  conditions  will 
demand  simple  incision  or  total  extirpation.  In  all  cases,  therefore, 
preparation  should  be  made  for  a  possible  splenectomy.  In  septic  cases 
without  adhesions  a  preliminary  walling  off  of  the  surrounding  struc- 
tures must  be  made  before  the  cyst  or  abscess  is  opened.  The  fluid 
contents  should  be  withdrawn  through  the  aspirating  needle  before  free 
incision  is  made.  Adequate  drainage  ofthe  cyst  or  abscess-cavity  should 
be  provided  by  means  of  tubes,  of  gauze,  or  of  both. 

Splenectomy. — The  first  successful  removal  of  the  spleen  was  probably 
done  by  Zaccaralla  in  1549,  although  the  authenticity  of  this  case  is 
doubted  by  many  authorities.  In  1826,  Quittenbaum  of  Rostock  re- 
moved a  diseased  spleen  ;  the  patient,  a  woman,  died  in  six  hours.  In 
1855,  Kuechler  of  Darmstadt  removed  a  spleen  for  malaria ;  the  patient 
died  of  hemorrhage  in  two  hours.  The  first  operation  in  England,  per- 
formed by  Sir  Spencer  Wells  in  1865,  resulted  fatally  in  six  days.  The 
first  successful  case  was  that  of  Pean  in  1867.  In  1888,  Wright'  of 
Manchester  collected  62  cases  of  splenectomy.  The  fullest  and  most 
valuable  statistics  of  this  operation  are  those  of  Vulpius  of  Heidelberg," 
who  in  1893  collected  121  cases  in  which  splenectomy  had  been  per- 
formed for  different  causes.  In  the  last  two  years  a  few  additional  cases 
have  been  recorded.  The  average  number  of  cures  after  splenectomy  for 
all  causes  has  been  about  50  per  cent. 

Splenectomy  has  been  performed  for  (1)  leukaemia,  (2)  malarial  hyper- 
trophy, (3)  simple  hypertrophy  and  wandering  spleen,  (4)  cysts,  (5) 
malignant  disease,  (6)  abscess  and  inflammatory  changes,  (7)  syphilis  and 
amyloid  degeneration,  (8)  wounds  and  ruptures. 

(1)  Splenectomy  for  Leukcemia. — 28  cases  of  splenectomy  for  this 
cause  have  been  reported ;  25  died  from  the  immediate  effects  of  the 
operation ;  of  these,  20  died  from  hemorrhage  in  the  first  twelve  hours. 
Only  1  case  recovered,  that  of  Franzolini.^     The  2  other  cases  that  sur- 

1  3Ied.  Chron.,  Dec,  1888.  ''  Loc.  cit.  ^  Wiener  med.  Woch.,  1883,  No.  20. 
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vived  the  operation  lived — 1  thirteen  days,  and  1  eight  months ;  both 
died  from  the  general  progress  of  the  disease.  The  diagnosis  in  Fran- 
zolini's  case  has  been  questioned  because  of  the  uniformly  fatal  results 
in  other  cases.  From  these  statistics  it  must  be  concluded  that  it  is 
unjustifiable  to  remove  the  spleen  in  leukaemia,  save  in  those  exceptional 
cases  in  which  the  l^lood-changes  are  slight  and  the  tumor  large.  Even< 
then  the  wisdom  of  interference  may  be  questioned.  If  it  is  possible  to 
prevent  death  from  hemorrhage,  the  progress  of  the  disease  will  not  be 
arrested,  for  leukaemia  is  a  systemic  disease  which  will  still  exist  even 
after  removal  of  the  spleen. 

A^ulpius  gives  statistics  of  26  cases  of  splenectomy  in  which  malaria 
was  the  cause  of  the  hypertrophy.  Of  these,  11  died,  a  mortality  of 
42.2  per  cent.  Subbotic  ^  reports  3  additional  cases,  with  2  recoveries 
and  1  death — making  a  total  of  29  cases,  with  12  deaths. 

Of  the  43  recorded  cases  of  splenectomy  for  simj)le  hypertrophy  and 
wandering  spleen,  40  are  collected  by  Vulpius.  In  21  of  his  cases  there 
was  an  idiopathic  hypertrophy  ;  in  19  the  operation  was  performed  for 
dislocation.  Orecchia  has  reported  a  case  of  splenectomy  for  idiopathic 
hypertrophy,  with  recovery ;  Warnek,-  a  successful  case  for  a  much- 
inflamed  wandering  spleen.  A  similar  case  was  reported  by  Kramer. 
In  the  43  cases  of  operation  for  simple  hypertrophy  or  wandering  spleen 
the  mortality  is  20  per  cent.  According  to  Vulpius,  the  mortality  in 
malarial  hypertrophy  is  about  10  per  cent,  higher.  All  the  cases  which 
resulted  fatally  after  operation  were  those  in  which  the  tumor  was  very 
large.  The  limit  of  safety  would  seem  to  be  a  tumor  of  about  3000 
grammes.  Death  resulted  from  shock  in  3  cases  ;  from  exhaustion  and 
sepsis  in  1  case  each  ;  from  hemorrhage  in  7  cases.  Of  the  21  cases  of 
splenectomy  for  wandering  spleen,  only  2  resulted  fatally.  In  malarial 
tumors  there  seems  to  be  no  relation  between  the  size  of  the  tumor  and 
the  mortality, 

Splenectomy  for  cysts,  according  to  Hahn,  has  been  done  11  times — 
7  times  for  hydatid  cysts  and  4  times  for  simple  cysts — with  a  general 
mortality  of  only  18  per  cent.  Subbotic^  adds  a  successfid  case  of  ope- 
ration for  large  blood-cyst  in  a  malarial  woman. 

The  only  cases  of  splenectomy  for  malignant  disease  that  we  have 
been  able  to  find  are  4  cases  of  sarcoma  :  in  1  death  resulted  from  the 
operation ;  in  the  other  3  the  patients  succumbed  later  to  the  primary 
disease. 

Three  cases  of  splenectomy  for  abscess  are  recorded,  all  of  which 
recovered ;  and  3  cases  of  attempted  splenectomy  for  chronic  congestion, 
all  of  which  died  (Vulpius).  The  only  attempt  to  remove  an  amyloid 
spleen  was  a  failure.  One  case  of  splenectomy  for  syphilitic  hyper- 
trophy was  successful.  (For  statistics  of  splenectomy  for  wounds  and 
ruptures,  see  p.  371.) 

Burke ^  has  removed  the  spleen  for  tuberculosis;  Conklin'^for  hyper- 
trophy with  twisted  pedicle. 

The  effect  of  splenectomy  on  the  blood-  and  lymph-systems  is  a  sub- 
ject of  extreme  interest  and  importance  in  connection  with  the  surgery 
of  the  spleen.     Twenty-nine  cases  have  been  reported  in  which  careful 

1  Wien.  med.  WocL,  1894,  No.  36.  -  Centmlblatt  fur  air.,  1894,  p.  380. 

^  Loc.  cit.  *  Dublin  Journal,  vol.  Ixxxvii.  p.  540.  *  Med.  Rec,  1894. 
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investigation  of  the  blood  was  made  after  the  operation,  but  in  only  19 
of  them  was  the  examination  made  before.  Extirpation  of  the  spleen  in 
cases  of  leukaemia  results  probably  in  a  still  further  diminution  of  the 
red  cells.  In  Franzolini's  doubtful  case  there  was  a  return  to  normal 
condition.  So  far  as  can  be  ascertained,  removal  of  the  spleen  seems  to 
cause  a  transient  decrease  in  the  number  of  red  corpuscles  and  an 
increase  in  the  number  of  white,  the  ratio  gradually  becoming  normal. 
Changes  in  the  lymphatic  system  are  not  constant.  In  a  few  cases 
multiple  enlargement  of  the  lymphatics  has  been  observed.  In  only 
three  cases  was  a  hyperplasia  of  the  thyroid  developed  :  Vulpius  hence 
concludes  that  the  possibility  need  not  be  considered  in  connection  with 
the  operation. 

If  we  omit  those  splenectomies  performed  for  chronic  congestion,  for 
amyloid  disease,  and  for  leuksemia,  85  cases  remain,  of  which  29  died. 
Of  the  6  cases  collected  by  the  author  since  1893,  only  1  was  fatal — all 
of  these  for  simple  or  malarial  hypertrophy  or  for  cyst.  Splenectomy, 
therefore,  on  statistical  grounds  is  indicated  in  simple  or  malarial  hyper- 
trophy, in  wandering  spleen,  in  cases  of  cyst  or  of  abscess,  wounds,  and 
ruptures,  and,  rarely,  in  cases  of  malignant  growth. 

The  removal  of  a  spleen  situated  not  far  from  its  normal  position 
requires  an  incision  along  the  borders  of  the  ribs  on  the  left  side.  In 
most  forms  of  splenic  hypertrophy  the  tumor  can  be  felt  below  the 
borders  of  the  ribs,  and  in  some  instances,  notably  in  wandering  spleen, 
it  may  be  removed  far  from  the  costal  border.  The  first  incision  should 
be  long  enough  at  least  to  admit  the  hand,  in  order  that  the  situation  of 
the  tumor,  its  relations  and  adhesions,  may  be  accurately  ascertained. 
Forcible  manipulations  of  the  spleen  are  liable  to  be  attended  by  lacera- 
tion. Before  delivery  is  attempted,  therefore,  and  before  ligation  of  the 
large  vessels,  the  incision  should  be  extended  so  that  the  manipulations 
can  be  intelligently  performed,  the  chief  object  at  this  stage  of  the  ope- 
ration being  the  prevention  of  hemorrhage. 

The  connections  of  the  spleen  to  the  stomach  and  to  the  diaphragm 
must  be  carefully  separated  and  tied.  The  ligatures  may  be  applied  in 
sections,  or  to  the  whole  pedicle  at  once  if  it  is  a  small  one.  If  practi- 
cable, the  splenic  artery  should  be  secured  before  separation  and  delivery 
of  the  tumor  is  attempted.  It  will  be  found  necessary  at  times,  however, 
to  deliver  the  spleen  before  its  attachments  can  be  tied. 

After  removal  of  the  spleen  the  abdominal  wound  should  be  closed, 
unless  the  presence  of  sepsis  is  suspected  or  unless  there  is  abundant 
oozing.  Under  such  circumstances  gauze  drainage  for  two  or  three  days 
is  necessary.  When  the  hemorrhage  is  abundant,  and  can  in  no  other 
way  be  controlled,  the  depths  of  the  wound  must  be  packed  with  sterile 
gauze.  The  subsequent  management  of  such  cases  differs  in  no  way  from 
that  after  abdominal  operations  generally. 

Splenopexis. — Recently  Rydygier  has  advocated  splenopexis,  or  the 
securing  of  the  spleen  in  place  by  sutures,  as  the  routine  treatment  in 
all  cases  of  wandering  spleen  in  which  the  hypertrophy  is  not  so  extreme 
as  to  contraindicate  it.  His  case,  reported  before  the  Twenty-fourth  Con- 
gress of  Deutsch.  Gesellschaft  fiir  Chirurgie  in  Berlin  on  the  20th  of 
April,  1895,  and  published  in  the  Archiv  fur  Mm.  Chir.,  1895,  vol.  1. 
p.  880,  is  the  first  case  of  the  kind.    He  brought  the  spleen  into  its  normal 
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position,  and  tied  it  there  in  a  pocket  made  by  stitching  the  parietal 
peritoneum  to  the  gastro-splenic  omentum.  In  this  case  three  mouths 
after  the  operation  the  spleen  was  still  in  place.  Rydvgier  states  that 
he  has  no  doubt  that  in  the  future  there  will  be  no  more  reason  to  resort 
to  splenectomy  for  wandering  spleen  than  there  is  to-day  to  do  nephrec- 
tomy for  wandering  kidney.  Zykow '  and  Pliieker  -  have  also  advocated 
this  method  of  treatment.  Xo  opinion  as  to  the  value  of  the  operation 
can  be  expressed  until  more  cases  are  available. 

Surgery  of  the  Omentum. 

EuPTURES  AXD  WouxDS. — Rupture  of  the  omentum  may  take  place 
from  abdominal  contusion,  although  it  is  not  common.  In  some  cases 
the  tear  of  the  omentum  may  be  the  only  injury,  as  in  the  case  reported 
by  Barling.  Fevrier,  Adam,'^  and  Michaux  ^  have  called  attention  to 
the  fact  that,  though  abdominal  contusions  but  rarely  cause  tears  in  the 
omentum  and  mesentery,  they  may  occasionally  result  in  fatal  hemor- 
rhage. Gross  ^  reported  a  fatal  case.  Slight  rupture  of  the  omentum 
alone,  without  involvement  of  some  large  vessel,  is  often  overlooked. 
The  dangers  in  omental  tears  come  from  hemorrhage,  and  later  from 
septic  changes,  as  in  the  case  reported  by  Pitt  •"  in  which  a  small  tear  of 
the  omentum  resulted  in  localized  necrosis,  gangrene,  and  fatal  septic 
peritonitis.  According  to  the  statistics  of  Fevrier  and  Adam,'  out  of 
29  collected  cases  of  internal  injury  from  abdominal  contusion,  tear  of 
the  omentum  was  present  in  only  3. 

The  diagnosis  of  rupture  of  the  omentum  cannot  be  made  without 
exploratory  laparotomy. 

The  omentum  may  be  involved  by  any  penetrating  wound  of  the 
abdomen.  A  portion  of  the  omentum  prolapsed  into  the  abdominal 
wound  should  be  either  thoroughly  cleansed  and  replaced  or  ligated  and 
removed.  Hemorrhage  from  a  large  omental  vessel  may  be  controlled  in 
the  usual  way. 

Abscess  of  the  omentum,  whatever  its  cause,  is  in  reality  a  form  of 
localized  peritonitis.  It  may  originate  as  a  geptic  process  in  wounds  or 
ruptures  of  the  omentum ;  but  the  common  omental  abscess  starts,  by 
extension  or  perforation,  from  some  abdominal  organ — e.  g.  the  intes- 
tines, liver,  spleen,  stomach,  or  vermiform  appendix.  The  omentum, 
from  its  propensity  for  forming  adhesions,  is  largely  responsible  for  the 
confining  of  sejatic  products  to  localized  regions  of  the  peritoneum.  This 
is  frequently  seen  in  acute  appendicitis.  Though  simple  cysts  of  the 
omentum  may  suppurate,  most  of  the  reported  cases  have  doubtless  been 
dermoid  cysts  of  the  ovary  intimately  adherent  to  the  omentum. 

The  symptoms,  diagnosis,  and  treatment  of  omental  abscess  are 
those  of  localized  peritonitis. 

Cysts  of  the  omentum  may  be  serous  cysts,  blood-cysts,  lymph- 
cysts,  and  hydatid  cysts.  The  existence  of  dermoid  cysts  of  the  omentum 
is  questionable.     Cysts  of  the  omentum  have  a  close  relationship  to  cysts 

1  La  Semaine  mecL,  Oct.  16,  1895.  -  Centralblait  fiir  Chir.,  1895,  Xo.  40. 

^  Archives  Prov.  de  Chir.,  March  and  April,  1895. 

*  Bull,  et  Mem.  Snc.  de  Chir.,  April,  1895.  ^  System  of  Surgery,  vol.  ii.  p.  679. 

6  Lancet,  1889,  April  20.  "  Loc.  cit. 


380  SURGERY  OF  THE  ALIMENTARY  CANAL. 

of  the  peritoneum  and  of  the  mesentery.  The  origin  of  simple  serous 
cysts  is  not  certain.  Many  of  them,  as  has  been  suggested  by  Rokitan- 
sky,  may  be  due  to  inflammatory  changes,  the  fluid  being  merely  exuda- 
tion. The  etiology  of  the  large  lymph-cysts  of  the  omentum  is  also 
disputed,  and  not  much  has  been  written  on  the  subject.  According  to 
Schwarzenberger,^  their  origin  may  possibly  be  inflammatory ;  in  most 
cases  they  are  undoubtedly  due  to  a  diffuse  dilatation  of  the  lymph- 
spaces  ;  appearing  in  young  children,  they  are  probably  of  congenital 
origin. 

True  lymph-cysts  of  the  omentum  are  rare.  Only  one  case — that 
of  Schwarzenberger's,  in  which  an  accurate  microscopic  diagnosis  of 
multilocular  lymph-cyst  was  made — has  been  reported.  This  case  was 
that  of  a  girl  four  years  old.  The  cyst  was  excised  and  the  patient 
recovered. 

A  case  of  large  simple  cyst  of  the  omentum,  also  in  a  child  four 
years  old,  was  operated  upon  by  Spencer  Wells.^ 

Segond  ^  has  reported  an  operation  for  a  large  cystic  fibro-sarcoma. 
Operations  for  large  omental  cysts  have  also  been  reported  by  Doran."* 
According  to  this  observer,^  no  dermoid  cysts  of  the  omentum  ever 
occur.  All  the  cases  reported  as  such  have  been  found,  on  examination, 
to  be  ovarian  cysts  incorporated  in  the  layers  of  the  omentum. 

Hydatid  cysts  of  the  omentum,  according  to  Schwarzenberger,  are 
never  primary.  In  most  of  the  cases  the  starting-point  has  been  the 
liver.  In  cases  of  general  hydatid  disease  the  omentum,  mesentery,  and 
peritoneum  may  become  involved.  Cases  of  hydatid  cyst  of  the  liver, 
pleurae,  omentum,  mesentery,  peritoneum,  and  bladder  have  recently 
been  reported  by  Page.^  Blood-cysts  of  the  omentum  are  necessarily 
of  traumatic  origin. 

Solid  tumors  of  the  omentum  are  fibromata,  lipomata,  carcinomata, 
and  sarcomata.  Fibroid  tumors  are  very  rare.  Differentiation  between 
them  and  other  forms  of  peritoneal  and  retroperitoneal  growths  is 
difiicult.  Clarke''  reported  the  attempted  removal  of  an  extremely 
large  fibroid  of  the  small  omentum.  Death  ensued  on  the  eighth  day 
after  operation.  The  usual  form  of  intra-abdominal  fatty  tumors  is 
retroperitoneal,  either  perirenal  or  intramesenteric.  Both  of  these  are 
very  rare  ;  lipoma  of  the  omentum  is  rarer  still.  Meredith  ^  reports  the 
successful  removal  of  an  omental  lipoma  weighing  fifteen  and  a  half 
pounds  in  a  woman  of  sixty-two.  Foster  ^  reports  a  case  in  which  a 
lipoma  weighing  fifty-five  pounds  was  discovered  on  the  post-mortem 
table.  Augagneur  ^^  gives  account  of  1 1  cases,  all  but  1  operated  on  for 
cysts.  Edebohls "  cites  3  cases  in  which  such  a  growth  was  diagnos- 
ticated as  fibroid  of  the  uterus. 

Cancer  is  thought  never  to  be  primary  in  the  omentum,  but  cancer  of 
the  omentum,  secondary  to  cancerous  disease  in  the  abdomen  and  else- 
where, is  comparatively  common.  Turton  ^^  and  M'^est  ^^  have  reported  cases 

^Beitrage  zur  klin.  Chir.,  vol.  xi.,  1894,  p.  713.  '^  Brit.  Med.  Journ.,  June  14,  1890. 

^Bull.  et  Mem.  Soe.  de  Chir.,  1893,  vol.  xix.  p.  300. 

*  Trans.  Obstet.  Soe.,  vol.  xxiii.  p.  164.        ^ Med.  Chir.  Trans.,  vol.  Ixviii.  p.  236. 

6  Med.  Bee.,  Sept.  21,  1895.  '  Trans.  London  Path.  Soe,  vol.  xliii.  p.  60. 

8  Trans.  Clin.  Soe.,  1887.  »  Trans.  London  Path.  Soe.,  1868. 

■"'  Cited  by  Schwarzenberger,  loc.  cit.  "  Amer.  Journ.  of  Obstetrics,  vol.  xxv.  p.  23. 

12  Brit.  Med.  Journ.,  May  17,  1890.  i^  jf^i^^  ^eh.  22. 
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of  cancer  primary  in  the  omentum  ;  but  the  evidence  on  which  their 
conclusions  were  ifoundecl  is  not  positive. 

Sarcoma,  on  the  other  hand,  although  much  rarer  than  cancer,  may 
occasionally  be  primary  in  the  omentum,  as  in  a  case  of  large  myxosar- 
coma in  a  man  twenty-seven  years  old  reported  by  Tait,^  and  a  similar 
case  shown  at  a  meeting  of  the  London  Pathological  Society  in  1886. 

Tubercular  involvement  and  enlargement  of  the  omentum  may  be 
found  associated  with  tubercular  disease  of  the  peritoneum,  intestines 
and  other  viscera,  or  with  acute  general  tuberculosis. 

Symptoms  and  Diagnosis  of  Omental  Tumors. — In  general  it 
may  be  said  that  tumors  of  the  omentum  have  a  singular  lack  of  symp- 
toms. Attention  is  called  to  them  only  when  their  size  or  position  gives 
rise  to  pressure-symptoms.  In  the  majority  of  cases  a  correct  diagnosis 
before  operation  has  not  been  made.  The  reason  for  this  is  probably  the 
fact  that  omental  tumors  themselves  are  infrequent,  and  that  they  are 
usually  so  intimately  adherent  to  other  organs  that  the  omentum  itself 
as  the  site  of  the  growth  is  not  considered.  According  to  Schwarzen- 
berger,^  a  superficial  tumor  in  the  region  of  the  umbilicus,  with  its  long 
axis  in  the  median  line  or  obliquely  a  little  to  the  left — one  that  can  be 
pushed  sidewise  and  upward,  but  not  downward,  that  is  evidently 
unconnected  with  the  liver,  spleen,  kidney,  and  pelvic  organs,  unas- 
sociated  with  functional  disturbances  (as  would  not  be  the  case  in  tumor 
of  the  stomach,  intestine,  or  mesentery), — a  tumor  of  this  kind  is  prob- 
ably a  tumor  of  the  omentum.  Augagneur  emphasizes  the  fact  that  the 
tumor  does  not  move  with  respiration.  Witzel  states  that  the  peri- 
staltic action  of  the  intestines  communicates  a  corresponding  wave-like 
motion  to  the  tumor.  When  the  tumor  is  small  and  movable,  these 
diagnostic  signs  may  theoretically  be  of  value,  but  not  after  increase 
in  size  and  weight  has  caused  change  in  position  and  adhesions  to 
other  organs.  These  tumors  may  become  adherent  anywhere  in 
the  abdomen,  and  may  simulate  any  form  of  intra-abdominal  growth. 
Aspiration  is  the  only  trustworthy  method  of  securing  evidence  as 
to  the  cystic  nature  of  the  tumor.  Palpation,  with  or  without  anaes- 
thesia, may  render  possible  a  differential  diagnosis  between  tumors 
of  the  omentum  and  tumors  of  the  abdominal  wall.  Tumors  of  the 
alimentary  tract  may  be  expected  to  cause  severe  functional  disturb- 
ances. Tumors  of  the  pancreas  are  in  the  main  malignant,  are  very 
slightly  movable,  and  generally  cause  jaundice.  Encysted  peritoneal 
exudations,  especially  in  the  umbilical  region,  simulate  exactly  tumors 
of  the  omentum.  It  is  in  many  cases  impossible  to  differentiate  between 
omental  and  ovarian  cysts.  If  there  are  no  adhesions,  it  would  seem  as 
if  vaginal  and  rectal  examination,  with  or  without  ether,  would  settle 
this  point ;  but  with  strong  adhesions  of  an  omental  cyst  to  the  pelvic 
organs  these  measures  of  diagnosis  will  often  prove  futile.  Aspiration 
should  be  used  only  for  diagnostic  purposes  and  in  those  cases  in  which 
extirpation  of  the  tumor  or  drainage  through  open  incision  is  impossible. 
Tumors  should  be  removed  if  possible.  Cysts  may  be  dissected  out; 
when  this  is  impossible  they  may  be  drained. 

^  Lancet,  Jan.  23,  1886.  ^  Loc.  cit. 
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Surgery  of  the  Abdominal  Wall. 

Incisions  may  be  made  anywhere  through  the  abdominal  wall.  The 
seat  of  the  incision  depends  upon  the  lesion,  and  is  considered  in  con- 
nection with  each.  When  the  indications  point  to  no  definite  spot  the 
cut  should  be  made  in  the  median  line.  A  consideration  of  import- 
ance in  the  selection  of  the  place  of  incision  is  the  liability  to  ventral 
hernia.  AVhen  the  cut  is  across  the  muscular  fibres  the  tendency  to 
hernia  is  usually  regarded  as  greater  than  when  the  incision  is  parallel 
to  them.  It  is  doubtful,  however,  whether  ventral  hernia  occurs  any 
more  frequently  in  one  part  of  the  abdomen  than  in  another — whether 
a  primary  union  between  muscular  fibres  is  not  fully  as  strong  as  one  in 
the  fibrous  tissue  of  the  median  line.  In  some  cases  it  is  possible  so 
to  divide  the  abdominal  wall  that  the  muscular  bundles  are  not  cut,  as 
in  the  method  proposed  by  McBurney  in  removing  the  vermiform 
appendix.  When  for  purposes  of  exploration  it  is  possible  to  follow  the 
section  of  McBurney,  the  dangers  of  hernia  are  enormously  diminished. 

To  prevent  the  formation  of  ventral  hernia  various  methods  of  sutur- 
ing have  been  proposed.  It  is  doubtful  whether  any  one  of  the  compli- 
cated methods  possesses  advantages  over  a  single  layer  of  interrupted 
sutures  embracing  the  whole  thickness  of  the  abdominal  wall.  Some 
surgeons  sew  the  wound  layer  by  layer,  a  row  of  stitches  being  applied 
to  the  peritoneum,  to  the  muscular  wall,  and  to  the  skin.  The  chief 
disadvantage  of  this  method  is  that  it  leaves  blind  spaces  which,  becom- 
ing filled  with  blood,  are  more  liable  to  result  in  suppuration.  A  com- 
bination of  the  two  methods  consists  in  tlie  application  of  interrupted 
stitches  through  the  whole  abdominal  wall,  and,  previous  to  the  applica- 
tion of  these,  a  line  of  interrupted  or  continuous  sutures  to  the  muscular 
layer.  While  the  muscular  layers  are  being  united  tlie  deep  stitches  are 
held  on  the  stretch  by  an  assistant,  so  as  to  prevent  the  possibility  of 
pinching  a  coil  of  intestine.  This  method  is  very  successful,  possessing 
the  advantages  of  both  the  additional  sujjport  of  a  second  layer  and  the 
obliteration  of  dead  spaces.  The  needle  used  in  abdominal  suture 
should  be  the  round  needle  or  the  glover's  needle  with  dull  edges. 
The  danger  from  the  use  of  a  sharp  needle  consists  in  the  wounding  of 
a  vein  or  artery.  The  risk  from  this  source  is  not  great,  though  there 
has  been  reported  one  case  at  least  of  death  from  hemorrhage  by  the 
puncture  of  a  vessel  by  a  sharp  glover's  needle.  One  sees  not  infre- 
quently during  the  suture  of  an  abdominal  wound  considerable  hemor- 
rhage from  a  stitch-hole,  either  through  the  hole  itself  or  subcutaneously. 
Suppuration  in  the  line  of  the  abdominal  incision  is  not  infrequent,  even 
in  aseptic  operations.  It  comes  usually  from  a  septic  suture  and  results 
in  a  superficial  abscess,  though  the  structure  of  the  abdominal  wall 
permits  in  some  instances  extensive  burrowing.  Fortunately,  the  pus 
rarely  makes  its  way  into  the  abdominal  cavity,  so  that  even  in  the 
presence  of  a  very  considerable  stitch-hole  abscess  little  fear  of  general 
infection  is  to  be  apprehended.  A  stitch-hole  abscess  should  be  opened 
early  and  freely. 

The  abdominal  parietes,  in  addition  to  being  the  seat  of  injuries, 
cuts,  contusions,  etc.  (described  under  Gunshot  Wounds),  are  sometimes 
the  seat  of  new  growths.     These  may  be  fibromata,  carcinomata,  sar- 
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comata,  or  lipomata,  either  originating  in  the  abdominal  wall  or  invading 
it  by  extension.  Carcinoma  rarely,  if  ever,  appears  primarily  in  the 
abdominal  wall. 

The  commonest  form  of  tumor  in  the  abdominal  wall  is  the  fibroma. 
This  probably  starts  in  the  fibrous  aponeuroses  of  the  abdominal  muscles. 
It  presents  itself  in  the  shape  of  a  firm,  smooth,  symmetrical  swelling, 
usually  in  the  lower  portion.  The  fibroma  may  attain  considerable 
dimensions,  filling  even  a  whole  quadrant  and  simulating  an  intraperito- 
neal growth. 

Next  in  frequency  of  occurrence  to  the  fibroma  is  the  fibro-sarcoma 
of  the  abdominal  wall.  The  diagnosis  between  this  tumor  and  the 
fibroma  cannot  be  made  except  by  exploration  and  microscopic  examina- 
tion.    If  the  development  of  the  tumor  is  rapid,  it  is  probably  sarcoma. 

Benign  growths  of  the  abdominal  wall  may  exist  for  many  years 
without  giving  rise  to  uncomfortable  symptoms. 

It  is  essential  to  distinguish  between  tumors  of  the  parietes  and 
intra-abdominal  growths.  The  local  signs  usually  enable  one  to  make  a 
diagnosis,  for  in  the  former  the  tumor  is  not  separated  from  the  hand  by 
the  thickness  of  the  abdominal  parietes.  When  there  is  a  thick  layer  of 
fat  or  when  the  abdominal  muscles  are  very  thin,  it  is  sometimes  impos- 
sible, without  an  exploration,  to  make  a  diiferential  diagnosis. 

The  treatment  of  tumors  of  the  abdominal  wall  depends  upon  their 
nature.  The  chief  objection  to  removal  is  the  consequent  weakening 
of  the  parietes.  Thorough  extirpation  in  some  cases  means  the  total 
ablation  of  a  large  portion  of  the  whole  muscular  wall,  with  an  inevi- 
table hernia  of  great  extent.  One  sliould  for  this  reason  hesitate  before 
advising  the  removal  of  an  extensive  benign  tumor.  Malignant 
tumors,  however,  must  be  extirpated  without  regard  to  this  dis- 
advantage. When  a  malignant  tumor  is  extensive  and  infiltrating 
the  possibility  of  its  successful  removal  is  remote.  In  such  cases  pallia- 
tive treatment,  or  treatment  by  erysipelas  toxines,  by  Coley's  method, 
may  be  used  at  times  with  great  advantage.  In  one  case  of  this  kind  a 
tumor  of  the  left  lower  quadrant  of  the  abdominal  wall  was  so  thor- 
oughly dissipated  by  Coley  in  two  or  three  months  that  no  vestige  of 
the  growth  remained.  In  this  case  the  diagnosis  was  made  by  the 
microscope  at  the  Harvard  Medical  School.  A  year  later  a  hernia 
appeared  in  the  exploratory  cut,  through  which  a  portion  of  the  growth 
had  been  removed  for  examination. 

Tuberculosis  of  the  abdominal  wall,  though  very  rare,  occasionally 
appears  in  the  form  of  a  diffused  tumor,  ieither  starting  in  the  sheaths  of 
the  abdominal  muscles  or  extending  from  the  peritoneum.  Two  instances 
of  this  kind  in  the  writer's  experience  so  strongly  simulated  a  hope- 
less abdominal  growth  that  the  wisdom  of  exploration  seemed  question- 
able. An  extensive  tubercular  infiltration  was  found  of  the  sheaths  of 
the  abdominal  muscles,  extending  from  the  costal  cartilages  to  the  groins 
on  both  sides.  The  muscular  sheaths  were  curetted  through  a  very 
extensive  crucial  incision.     Recovery  followed. 
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To  within  a  few  years  the  symptoms  of  appendicitis  were  explained 
by  the  name  of  typhlitis.  The  author  of  this  name  for  the  disease  was 
Albers  of  Bonn,  who  classified  the  disease  as  being  one  of  four  stages — 
namely,  a  stercoral,  an  irritative,  a  perityphlitic,  and  a  chronic  typhlitis. 
The  idea  of  AlberS  was  a  purely  theoretical  one,  and  was  not  substan- 
tiated by  autopsy.  His  theoretical  teaching,  however,  was  believed  and 
made  use  of  in  practice  from  1838  to  1886,  with  a  few  exceptions  in 
which  investigators  reported  cases  of  appendicitis. 

Earlier  than  Albers,  Mestivier  (1759)  reported  a  case  of  traumatic 
appendicitis  due  to  a  pin.  Wegeler  (1813)  added  a  case  of  stercoral 
appendicitis,  with  a  foreign  body,  a  fecal  concretion,  weighing  a  gramme. 
In  1827,  Melier  gave  a  most  perfect  description  of  the  forms  of  appen- 
dicitis, including  both  the  perforative  and  the  recurrent  varieties.  The 
descriptions  of  the  appendicular  pain  and  the  perforation  with  consecu- 
tive complications  were  nearly  as  perfect  as  we  know  them  to-day. 

Melier  seems  also  to  have  foreshadowed  the  treatment  for  this  affec- 
tion, for  he  says  that  if  it  were  possible  to  establish  the  diagnosis  accu- 
rately surgical  interference  should  be  used,  and  he  intimated  that  such  a 
course  would  some  day  be  pursued.  This  result  has  been  brought  about 
by  American  surgeons.  They  have  firmly  established  the  view  of  Melier 
as  to  the  importance  of  the  appendage  as  the  seat  of  disease,  and  of  the 
necessity  of  surgical  interference.  Among  the  Americans  no  one  deserves 
more  credit  than  Reginald  Fitz  of  Boston,  who  in  1886  published  in  the 
American  Journal  of  Medical  Science  an  article  in  which  were  collected 
209  cases  of  typhlitis  and  perityphlitis,  together  with  257  cases  of  per- 
forative appendicitis.  He  showed  the  similarity  in  their  symptomatology, 
the  frequency  of  fecal  concretions  in  the  appendix,  the  complications, 
and  the  benefits  to  be  derived  from  operation.  Biermer  (1879),  Matter- 
stock  (1880),  Talamon  (1882)  antedated  Fitz  in  writing  up  the  role 
played  by  the  appendix  in  the  inflammations  in  the  right  iliac  fossa,  but 
no  less  credit  can  be  given  Fitz,  for  he  insisted  upon  and  proved  to  the 
profession  by  a  second  article  (1888)  that  these  conditions,  known  as 
typhlitis,  perityphlitis,  paratyphlitis,  perityphlitic  abscess,  and  appendic- 
ular peritonitis,  were  only  phases  of  the  same  disease.  To  H.  B.  Sands 
should  be  given  the  credit  of  the  first  operation  during  an  acute  attack 
for  the  demonstration  of  the  principles  laid  down  by  Fitz. 

It  is  only  during  these  last  few  years  that  the  vermiform  appendix  can 
be  said  to  have  attracted  considerable  attention  as  the  seat  of  the  inflam- 
matory processes  in  the  right  iliac  fossa.     In  the  more  recent  investiga- 
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tions  we  have  found  that  the  cseciim  is  involved  only  once  in  two  hundred 
times  as  compared  with  the  vermiform  process  (McMurtry),  and  once  in 
forty-seven  times  (Roux).  The  part  played  by  the  caecum  is  only  a 
secondary  one.  Though  frequently  covered  by  false  membrane  or  per- 
forated by  the  appendicular  abscess  or  filled  with  fecal  matter  or  gas  due 
to  the  atomy  induced  by  over-excitation  from  the  appendicular  disease, 
it  is  considered  to  be  in  this  condition  as  the  result  of  the  appendicitis. 

Fig.  248. 


Human  CBecum  and  ileo-colon,  adult :  1,  jiosterior  vascular  fold  at  the  beginning  of  the  distal 
free  portion,  constituting  the  appendicular  mesentery  ;  2,  proximal  segment  of  posterior  vascular 
fold  fused  with  3,  non-vascular  intermediate  fold  ;  4,  rounded  edge  at  union  of  posterior  vascu- 
lar and  intermediate  non-vascular  folds,  bounding  entrance  into  ileo-colic  fossa  ;  5,  point  of 
accession  to  the  appendix  of  the  main  appendicular  artery  derived  from  the  posterior  ctecal 
branch  (Huntington). 


The  appendix  is  a  diverticulum  of  the  large  intestine  which  is  attached 
to  the  postero-internal  face  of  the  caput  coli.  It  is  an  atrophied  organ, 
a  rudimentary  vestige,  which  in  man  represents  the  well-developed 
caecum  of  the  herbivora  and  the  graminivora.  It  is  useless  to  attempt  to 
explain  the  physiological  role  played  by  the  appendix.  All  we  know 
about  it  is  that  in  embryonal  life  it  is  a  part  of  the  large  intestine, 
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and  at  birth  atrophies  to  sucli  extent  as  to  render  variable  its  size, 
leno'th,  and  position.  The  appendix  is  in  many  instances  a  very 
freelv  movable  organ,  and  presents  tlie  greatest  variety  in  its  sitnation. 
The  variability  in  position,  while  dependent  in  part  upon  its  length  and 
the  character  of  its  mesentery,  is,  nevertheless,  dependent  in  some  cases 
upon  a  purely  congenital  abnormality  involving  the  ilio-c»cal  portion  of 
the  laro-e  intestine.  In  this  variety  the  csecum  is  small  and  of  a  fcetal 
tvpe.  It  is  situated  high  up  in  the  abdomen  over  the  right  kidney,  with 
the  appendix  arising  from  its  apex.  The  ctecum  and  lower  few  inches 
of  the  ilium  have  no  mesentery,  but  are  bound  down  closely  to  the 
posterior  abdominal  wall.  The  appendix,  however,  has  a  distinct 
mesentery. 

Besides  this  type,  spoken  of  by  some  as  the  main  congenital  abnormal 
type,  there  are  what  many  consider  the  normal  positions  for  the  appendix. 

Fig.  249. 


Adult  human  csecum  and  ileo-eolon,  posterior  view :  1.  distal,  and  2,  proximal  appendicular 
artery,  derived  from  the  posterior  ca-cal  division  of  the  ileo-colic  artery,  and  runuins  in  the 
posterior  vascular  folds ;  3,  intermediate  non-vascular  fold,  exhibitins"  the  be^innins  fusion 
with  2,  anterior  CEecal  artery  not  developed  (Huntinsrton). 


which  are  not  dependent  upon  a  congenital  abnormalitv.  These  posi- 
tions are  those  in  which  the  appendix  is  most  frequently  found.  Brvant 
collected  144  cases,  in  89  of  which  the  apjjendix  was  directed  ujnvard 
and  combined  with  a  turn  to  the  inner  and  less  frequently  to  the  outer 
side.  Turner  in  105  cases  f  uind  that  the  appendix  was  for  the  Tartar 
race  more  frequently  directed  downward.  Huntington  in  liis  Studies  in 
the  Development  of  the  Alimentarii  Caned  maintains  that  these  two  tvpes 
represent  the  main  ones,  and  ascribes  much  to  heredity  in  the  production 
of  one  or  the   other  type.     From  the   examination   of  the   Atelesater, 
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Mycetes  fiiscus,  the  Cercopitheciis,  and  the  human  embryo  in  the 
erabryological  development  of  their  csecum,  ilium,  and  the  appendix,  the 
author  of  this  article  shows  that  the  early  colic  adhesion  to  the  posterior 
parietal  peritoneum  produces  the  ])ost-c£ecal  position,  while  the  postponed 
or  delayed  early  adhesion,  on  account  of  the  continued  interposition  of 
the  small  intestine,  gives  rise  to  the  pendent  csecum  and  appendix. 
Moreover,  the  slope,  direction,  and  position  of  the  appendix  are  depend- 
ent upon  the  disposition  of  the  posterior  vascular  and  non-vascular  inter- 
mediate folds  of  peritoneum  between  the  ilium,  csecum,  and  the  appen- 
dix— i.  e.  the  mesenteriolum.  In  the  majority  of  instances  the  turn  of 
the  csecum  to  the  left,  the  approximation  of  the  colic  junction  and  the 
root  of  the  appendix,  with  the  increase  in  the  right  half  of  the  caecum, 
are  dependent  upon  the  early  amalgamation  of  the  non-vascular  inter- 
mediate with  the  proximal  portion  of  the  posterior  vascular  fold. 


Fig.  250. 


Human  adult  csecum  and  ileo-colon,  posterior  view :  1,  distal  appendicular  branch  of  posterior 
csecal  artery,  running  in  mesentery  of  appendix  ;  2,  proximal  branch  of  same  vessel  turning 
downward  to  the  root  of  the  appendix  ;  3,  non-vascular  intermediate  fold  (Huntington). 


The  curves,  bends,  and  kinks  in  the  appendix  depend  upon  the  slow 
increase  in  size  of  the  tube  between  points  which  are  fixed  at  an  early 
date.  One  of  these  fixed  points  is  afforded  by  the  accession  of  the  main 
post-csecal  branch  of  the  ileo-colic  artery  to  the  appendix.  The  other 
fixed  point  is  to  be  found  where  fusion  between  the  proximal  portion  of 
the  posterior  vascular  and  the  intermediate  non-vascular  fold  terminates. 
The  distal  portion  of  the  posterior  vascular  fold  continues  to  the  apex  of 
the  appendix  as  a  free  mesentery.  The  point  of  accession  of  the  posterior 
ileo-colic  branch  to  the  appendix  is  rendered  the  most  fixed  portion  of 
the  tube  and  the  one  where  bends  and  twists  are  the  most  apt  to  occur. 
The  cause  of  the  shortening  of  the  posterior  vascular  fold  is  due  to  the 
gradual  descent  and  subsequent    backward  curve  in  the  csecum.     The 
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1,  appendix ;  2,  duodeneum  ;  3,  csecum— cseeum  is  rotated  outward.  Appendix  crosses  kidney  and 
duodeneum  extraperitoneally  situated,  until  one  inch  from  apex  it  becomes  intraperito- 
neal (Sonuenberg). 

appendix,  modified  in  shape  and  relations  by  these  serous  reduplications 
Fig   252  Fig.  253. 


^w  'V 


Appendix  situatL'd  bohind  the  CEtcum  ; 
extraperitoneal  until  one  reaches  the 
bend,  when  it  becomes  intraperitoneal 
(Sonnenberg). 


Appendix  with  lunnel-shaped  orig-in  pass- 
ing behind  the  ilium  and  toward  the 
hilus  of  the  kidney.  Intraperitoneal, 
except  behind  the  ilium  (.Sonnenberg;. 


described,  has  a  natural  curve  which,  after  the  completed  rotation  of  the 
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intestine,  presents  its  concavity  to  the  left.  Hence  we  expect  to  find  two 
mam  positions— the  first,  upward  behind  the  cfecum,  to  the  left  or  right 
side ;  the  second,  downward  away  from  the  cjecnm,  to  the  inner  or  outer 
side. 

_  Statistics  maintain  this  view  of  the  two  principal  types.  Ferguson 
m  123  cases  found   19  cases  in  which  the  appendix  lay  to  the ''right 

Fig.  254. 


Appendix-  9|  inches  long,  intraperitoneally  situated  and  ascending  along  the  inner  marsrin  of 
f3?*^/"».^°lo";,o\e''  the  kidney,  to  the  lower  border  of  the  duodenum,  where,  bendinf  upon 
Laboratory)  ^   ^'^^"''''''^  ''''^  ^°^'"'''  ^""^"^   «^  ^^'"^  ^'''^'"'y   (Museum,    clrn?g°e 

of  the  csecum  ;  11  in  which  it  lay  below  the  caecum ;  18  in  which  it  lay 
to  the  inner  side  ;  75  in  which  it  lay  behind  the  c^cum.  Hartley  in  15 
cases  of  excision  of  the  appendix  found  8  cases  where  the  appendix  lay 
behind  the  cacum  :  1  behind  and  to  the  inner  side ;  1  below  and  par- 
tially behind ;  1  below  and  in  connection  with  the  anterior  abdominal 
wall :    1  below  and  upon  the  anterior  surface  of  the  cacum  ;    1  to  the 
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Fig.  255. 


inDer  sicle^  below  and  upon  the  brim  of  the  pelvis ;    1  to  the  inner  side 
of  the  cseciim ;    1  upon  the  anterior  surface  of  the  caecum. 

Biggs  maintains  from  his  autopsies,  directed  with  this  end  in  view, 
that  in  a  little  less  than  three-fourths  of  the  cases  the  appendix  was  shown 
to  be  below  and  to  the  inner  side,  and  in  a  little  more  than  one-fourth  the 
appendix  was  situated  behind  the  ctecum  and  the  ascending  colon. 

In  addition  to  these  main  types  of  position,  we  may  find,  as  the 
result  of  inilammatory  adhesion,  the  appendix  in  other  positions.  Such 
cases  are  noted  as  showing,  in  a  number  of  instances,  adhesion  of  the 
appendix  to  the  ilium,  forming  even  a  constricting  band  about  it.  Adhe- 
sions binding  the  caecum,  the  rectum,  the  bladder,  the  ovary,  or  the 
anterior  abdominal  wall  to  the  appendix  are  also  seen,  and  give  it 
abnormal  positions. 

It  should  also  be  mentioned  here  that  the  escape  of  the  appendix  in 
the  sac  of  an  inguinal  hernia 
or  into  one  of  the  ilio-cgecal 
fossse  is  not  to  be  overlooked 
in  any  classification  of  its 
abnormal  position. 

Anatomically  and  patho- 
logically, the  length  and  rel- 
ative size  of  the  lumen  of 
the  appendix  are  important. 
In  an  examination  of  200 
appendices  by  Ferguson  the 
medium  length  was  4i  inches, 
with  a  diameter  of  a  No.  9 
sound  of  the  English  scale. 
In  3  of  the  cases  the  appen- 
dix was  h  an  inch  in  length, 
and  in  1  case  no  trace  could 
be  found.  Fitz  states  that 
the  longest  appendix  he  has 
seen  was  6  inches.  Sappey 
says  that  the  length  is  variable,  and  ranges  between  6  or  8  centimetres 
and  10  centimetres.  Merling  describes  one  case  as  a  small  tubercle. 
Many  others  say  that  the  length  varies  from  25  to  30  centimetres. 
Kelynack  in  177  cases  found  the  average  length  to  be  3i  inches. 

Variations  in  the  lumen  are  very  important,  and  among  the  import- 
ant points  which  may  be  variable  is  the  appendico-cfecal  orifice.  A 
small  orifice  here  admits  fluid  f»ces  and  hinders  or  prevents  the  egress 
of  semi-solid  material.  At  this  point  the  lumen  may  range  between  a 
mere  pin-hole  and  Xo.  7  catheter,  English  scale  (Kelynack).  Lock- 
wood  and  Rolliston  examined  104  cases  for  the  purpose  of  determining 
the  size  of  the  lumen  of  the  appendix,  and  found  in  7  instances  a  com- 
plete obliteration,  and  they  state  that  "  the  appendix  is  frequently  found 
partially  impervious  in  old  people  for  its  distal  third  or  half."  In  the 
various  portions  of  the  appendix  the  lumen  varies  from  the  diameter  of 
a  fine  probe  to  that  of  a  quill. 

Ribbert  found  in  400  cases  that  in  99 — /.  e.  25  per  cent. — the  appen- 
dix was  partially  or  completely  obliterated.     At  the  points  of  oblitera- 


C,  caecum  :  /,  ilium :  I.C.F,  ileo-csecal  fossa : 
csecal  fossa  (.Kelynack). 


S.C.F.  sub- 
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tion  one  finds  the  mucous  glands  have  disappeared,  while  the  other  coats 
remain  undisturbed.  This  obliteration  extends  from  the  peripheral 
toward  the  proximal  end,  but  is  only  in  exceptional  cases  complete  (16 
in  99  cases).  In  the  first  ten  years  of  life  only  4  per  cent,  show  these 
evidences  of  irregularity  in  the  lumen,  while  at  sixty  years  more  than 
50  per  cent,  are  found  to  have  them.  From  this  great  difference  be- 
tween the  length  and  diameter  of  the  appendix  we  can  easily  see  the 
reason  why  it  is  so  often  the  seat  of  disease.  With  a  process  which  is 
on  the  average  8  cm.  long  and  5  mm.  in  diameter,  and  the  lumen  of 
which  in  25  per  cent,  of  all  cases  is  partially  obliterated  at  some  portion, 
the  mechanical  conditions  are  favorable  to  a  stagnation  of  its  ci.ntents 
and  an  acquired  predisposition  for  inflammatory  involvement. 

The  manner  in  which  the  appendix  is  covered  by  the  peritoneum  is 
important.  Although  Ferguson  reports  77  cases  out  of  200  cases  as 
having  the  peritoneum  so  disposed  as  to  allow  an  immediate  involve- 
ment of  the  subperitoneal  tissue  by  its  perforation,  Maurin  reports  all 
of  his  cases  as  being  completely  surrounded  by  peritoneum.  Kelynack 
also  asserts  that  in  all  his  cases  the  appendix  was  "a  truly  intraperitoneal 
organ."  It  is  very  probable  that  some  of  these  cases  reported  as  being 
extraperitoneally  placed  appendices  are  only  appendices  herniated  into 
some  of  the  fossse  at  the  junction  of  the  ilium  and  caecum  (the  superior 
and  inferior  ileo-csecal  and  the  subcsecal  fossse),  or  are  jDartly  intra-  and 
extraperitoneally  placed.     (See  Figs.  5  and  6.) 

Histologically,  the  appendix  consists  of  a  mucous,  submucous,  mus- 
cular, and  peritoneal  coat.  Its  mucosa  consists  of  a  fine  meshwork  of 
fibres  with  cells.  Continuous  with  this  reticulum  are  the  lymphoid  fol- 
licles or  lymphoid  tissue,  for  they  are  not  distinctly  aggregated  in  masses. 
This  tissue  is  relatively  very  abundant,  so  that  the  appendix  has  been 
likened  by  some  to  the  tonsil.  The  mucous  glands  vary  greatly  in 
number.  They  are  often  absent  at  those  points  where  Ribbert  describes 
the  appendix  as  undergoing  evolution.  The  terminal  portion  of  the 
appendix  is  thick  and  extremely  fibrous,  and  it  is  here  that  the  glands 
are  often  absent. 

The  submucous  coats  consist  of  an  areolar  tissue  in  which  are  seen 
numerous  blood-vessels,  nerve-filaments,  and  lymphatics. 

The  muscular  coat  consists  of  an  inner  and  an  outer  layer.  The 
inner  layer  forms  the  greater  part  of  the  mass  of  the  appendix,  and  con- 
sists of  a  fine  fibrous  tissue  arranged  in  a  circular  manner  for  the  most 
part,  with  a  smaller  amount  of  muscular  fibres.  The  outer  coat  is 
mainly  made  up  of  fibrous  tissue,  with  distinct  bundles  of  longitudinal 
muscular  fibres.  These  two  layers  vary  a  great  deal.  Sometimes  they 
are  very  thin  ;  at  other  times  they  are  exceedingly  thick.  The  size  of 
the  lumen  does  not  seem  to  bear  any  relation  to  the  thickness  of  the 
wall.  The  peritoneal  coat  forms  a  complete  covering  almost  meeting 
along  the  inner  border  to  form  the  mesenteriolum. 

The  lymphatics  are  arranged  as  in  the  intestine,  and  enter  the  mesen- 
teriolum, where  a  lymphatic  gland  is  sometimes  present.  They  finally 
pass  into  the  lymphatics  of  the  mesentery  of  the  small  intestine.  The 
arteries  supplying  the  appendix  and  csecum  are  the  anterior  and  posterior 
branches  derived  from  the  ileo-colic.  Of  these,  the  posterior  branch 
passes  along  the  border  of  the  mesenteriolum  as  far  as  its  lower  fourth, 
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where  it  leaves  the  mesenteriohim  to  pass  to  the  appendix  in  terminal 
branches.  The  nerves  are  arranged  as  in  the  intestine  ;  they  enter  the 
mesenteric  plexus. 

It  may  be  interesting  to  note  that  in  one  in  ten  cases  a  process  of 
peritoneum  passes  from  the  right  ovary  to  the  meso-appendix,  called  the 
appendiculo-ovarian  ligament  of  Clado.  It  contains  lymphatics  passing 
between  the  ovary  and  the  mesenteriolum  of  the  appendix,  as  well  as  a 
small  artery.  It  is  believed  by  some  that  this  will  afford  a  certain 
immunity  against  the  disease  by  increasing  the  blood-supply.     This  is, 

Fig.  256. 
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Appendix  containing  biliary  calculus  (Museum,  Carnegie  Laboratory) :  1,  biliary  calculus. 

however,  a  purely  theoretical  deduction  and  at  present  has  no  weight. 
From  the  histology  we  see  that  the  appendicular  mucous  membrane  and 
the  arterial  and  lymphatic  supply  are  similar  to  those  of  the  intestine, 
and  especially  so  are  the  mucous  membrane  and  the  lymphatic  tissue. 
Any  excitation  involving  the  mucous  membrane  provokes  an  abun- 
dant secretion,  and  within  a  short  time  fills  the  lumen.  The  swelling  of 
the  mucous  membrane,  in  addition  to  the  mechanical  constrictions  already 
mentioned,  tends  to  narrow  and  entirely  close  the  lumen  at  points  where 
duplicatures  of  the  mucous  membrane  exist — namely,  Gerlach's  valve — 
and  where  twists  or  angles  occur  within  the  appendix.     The  appendix, 
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being  a  contractile,  but  inextensible,  organ,  under  the  above  conditions 
is  subjected  to  the  greatest  strain  to  relieve  itself  of  its  contents.  It 
becomes  a  question  in  any  particular  case  where  these  demands  are 
thrown  upon  the  appendix  whether  the  muscular  power  and  the  elasticity 
in  the  walls  can  overcome  the  obstruction  before  partial  or  total  gangrene 
occur.  This  may  be  modified,  provided  foreign  bodies  are  already  pres- 
ent within  the  appendix  to  act  as  an  additonal  obstructing  and  compress- 
ing agent. 

The  frequency  of  appendicular  lesions  has  been  a  matter  of  investi- 
gation by  a  number  of  men.  Hektoen  in  280  cases  found  42  times 
adhesions  representing  periappendicular  lesions — i.e.  15  for  every  100 
cases.  Manrin  in  112  cases  found  16  times  periappendicular  adhesions 
without  any  evidences  in  the  histories  to  point  to  the  fact.  Taft,  who 
examined  both  the  interior  and  exterior  of  the  appendix  in  300  cases,  has 
found  evidences  of  appendicular  lesions  in  the  proportion  of  36  to  100 

cases.    Ferguson  in  200  cases  found 

liG.  2o7.  ^j-jg^^  ^  cases  showed  adhesions  and 

15  cases  foreign  bodies.  We  may 
assume  with  fairness  that  about 
twenty  in  every  one  hundred  au- 
topsies will  give  evidences  of  either 
intra-  or  periappendicular  lesions. 
The  presence  of  fecal  concretions 
and  foreign  bodies  within  the  ap- 
pendix has  long  been  looked  upon 
as  an  important  etiological  factor 
in  setting  up  inflammatory  pro- 
cesses. 

Fitz  in  152  cases  found  in  47 
scybala,  and  in  12  cases  foreign 
bodies;  Matterstock  in  169  found 
that  53  per  cent,  contained  scybala 
and  12  per  cent,  foreign  bodies; 
Krafft  in  40  cases  found  in  36  fecal 
concretions  and  foreign  bodies  in  4 
cases  ;  Maurin  in  60  cases  found  in 
34  cases  fecal  concretions  and  in 
26  foreign  bodies ;  Ferguson  in 
200  cases  found  in  15  foreign 
bodies  ;  Fenwick  in  69  cases  found 
55  containing  foreign  bodies,  and 
14  containing  fecal  concretions. 

Talamon  has  collected  the  sta- 
tistics upon  this  point,  and  has 
found  that,  in  760  cases,  in  450  a 
foreign  body  was  found  in  the  peri- 
appendicular pus  or  within  the  ap- 
pendix— /.  e.  in  nearly  two-thirds 
of  the  cases.  Sometimes  the  for- 
eign body  was  pointed,  as  a  pin  or  fish-bone ;  sometimes  it  was  the  seed 
or  the  kernel  of  fruit  or  a  biliary  or  intestinal  calculus,  but  most  fre- 


Appendix  containing  two  fecal  concrements : 
case  of  perforative  appendicitis,  tlie  perfora- 
tion opposite  tlie  distal  concrement  (Museum, 
Carnegie  LalDoratory). 
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quently  this  body  was  found  to  be  a  fecal  concretion.  There  can  be  no 
doubt  but  that  the  abnormal  contents  are  most  frequently  found  to  be 
fecal  masses  infiltrated  with  lime  salts.  The  general  belief  in  reference 
to  the  origin  of  these  concretions  is  that  there  exists  in  life  an  appendic- 
ular passage  of  fyecies  so  long  as  the  appendicular  peristalsis  is  uninter- 
rupted. If  this  be  the  case,  the  fluid  or  semifluid  faeces  being  retained 
and  coming  in  contact  with  the  large  absorbent  surface  of  the  appendix, 
the  watery  part  is  rapidly  absorbed.  From  its  increase  in  size  alone  a 
concretion  may  cause  pressure  enough  to  produce  a  local  or  total  gan- 
grene, or  it  may,  under  certain  circumstances,  induce  a  catarrhal  appen- 
dicitis, and  the  secreted  mucus  may,  by  its  deposit  of  the  carbonate  and 
phosphate  of  lime,  add  to  this  mass  until  it  becomes  incarcerated  and 
produces  by  pressure  on  the  wall  of  the  appendix  a  local  or  total  necrosis. 

Fig.  258. 


Fumiel-shaped  caecum  and  appendix,  gangrenous  appendicitis:  1,  fecal  concrement;  2,  mesen- 
teriolum;  3,  appendix,  situated  behind  and  to  inner  side  of  csecum;  4,  ilio-ceecal  junction. 

Talamon,  on  the  other  hand,  believes  that  the  csecum  is  the  probable 
place  of  origin  of  these  concretions.  He  believes  that  particles  of  fecal 
matter,  detached  from  the  fecal  bolus  or  deposited  in  the  anfractuosities 
between  the  longitudinal  bands  of  the  csecum,  become  rounded  and  enter 
the  appendix.  Having  entered  the  appendix  abruptly,  as  the  result  of 
an  intense  contraction  of  the  csecum  it  injures  the  walls,  obstructs  the 
lumen,  and  compresses  the  wall  of  the  appendix,  interfering  with  its 
blood-supply.  These  conditions  aid  a  retention  of  the  glandular  secre- 
tion of  the  mucous  membrane  and  diminish  the  vitality  of  the  organ. 
The  microbes,  innocuous  in  the  normal  state  of  the  tissues,  triumph  in 
tissues  deprived  of  their  vitality.  He  believes  this  to  be  the  mode  of 
action  of  the  concretions  if  we  leave  out  of  account  the  pointed  foreign 
bodies  and  the  ulcerations  following  syphilis,  typhoid  fever,  tuberculosis, 
actinomycosis,  and  malignant  disease. 

We  should  bear  in  mind  the  possibility  of  fsecal  matter  or  a  foreign 
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body  inducing  an  inflammation  and  then  being  forced  into  the  caecum  by 
peristalsis.  In  one-third  of  the  cases  no  foreign  body  was  found,  and  at 
present  it  is  enough  to  say  that  in  these  cases  it  may  not  have  been 
noticed  by  the  operator,  had  fallen  back  into  the  csecum  from  the  relax- 
ation of  the  tension  at  the  time  of  perforation  or  into  the  periappendic- 
ular abscess,  or  had  been  softened  and  transformed  into  a  semisolid  mass 
while  in  the  appendix  by  the  accumulated  secretion  or  in  the  periappen- 
dicular abscess  by  the  transudate.  Foreign  bodies  or  fecal  concretions 
found  in  the  appendix  where  no  attacks  have  occurred  have  failed  to 
produce  an  obliteration  of  the  lumen  and  a  compression  of  the  walls. 
The  concretion  within  the  appendix  only  aids  the  proper  development 
of  the  microbes  in  that  it  produces  by  pressure  a  local  or  total  diminu- 
tion of  the  vitality  of  the  tissues. 

The  bacteriology  of  the  intestines  is  still  obscure,  for  we  do  not  know 
yet  but  that  some  of  the  so-called  species  are  attenuated  varieties  of 
other  groups.  Their  morphological  differences  are  slight  and  often 
inappreciable,  since  they  are  polymorphous.  Their  differences  in  culture 
are  often  very  small,  so  that  mistakes  can  be  easily  made.  There  appears, 
nevertheless,  to  be  one  variety  which  is  independent  of  the  rest.  This  is 
the  bacillus  coli  communis  (Escherich's).  It  is  found  in  the  normal  state 
in  the  mucus  of  the  large  intestine.  According  to  some  investigators, 
this  bacillus  is  able  not  only  to  cause  simple  inflammatory  lesions,  but 
even  suppurative  ones.  Laruelle  declared  that  this  bacillus  was  the  true 
agent  of  perforative  peritonitis.  A.  Frankel  found  it  6  times  in  31 
cases  of  ])eritonitis  ;  Barbacci  in  4  cases  of  perforative  peritonitis  found 
this  bacillus  in  the  peritoneal  exudate  and  in  the  blood  of  the  heart  and 
vessels.  Welch  found  it  present  in  6  cases,  4  of  perforative  and  2  of 
non-perforative  peritonitis.  He  has  never  seen  it  outside  of  the  intestine 
when  healthy.  He  gives  it  a  pathogenic  property  under  special  condi- 
tions. Malvoz  found  the  bacillus  in  6  cases  of  peritonitis  of  intestinal 
origin.  One  case  was  a  generalized  fibrino-purulent  peritonitis  con- 
secutive to  an  appendicitis  without  perforation.  These  facts  prove  its 
frequency,  and  Malvoz  and  Welch  demonstrate  the  fact  that  there  need 
not  necessarily  be  a  perforation  to  produce  the  peritonitis  in  the  fluid  of 
which  it  is  found. 

The  experience  of  Laruelle  and  Frankel  seems  to  establish  the  fact 
that  pure  cultures,  unless  mixed  with  intestinal  fluid  or  bilc,  do  not 
cause  peritonitis.  In  perforation  of  the  intestine  these  conditions  are 
realized,  but  further  research  is  necessary  to  establish  the  mode  of  reac- 
tion of  the  peritoneum  in  the  presence  of  the  bacillus  alone.  Roswell 
Park  maintains  that  the  bacillus  coli  communis  is  able  to  diffuse  itself 
over  the  entire  body,  and  cause  either  a  fibrinous,  serous,  purulent,  or 
septic  peritonitis  with  or  without  the  development  of  gas.  Friinkel, 
Welch,  and  Hodenpyle  have  found  associated  with  bacillus  the  strepto- 
coccus pyogenes,  the  staphylococcus  pyogenes,  and  in  one  case  the  bacte- 
rium lactis  aerogenes.  It  is  probable  that  more  minute  examination  will 
show  other  varieties  of  micro-organisms.  It  does  not  therefore  appear 
justifiable  to  ascribe  to  the  bacillus  coli  communis  alone  the  pathogenesis 
of  perforative  peritonitis.  It  is  but  just  to  think  that  in  some  cases  one 
of  the  varieties  may  modify  the  character  and  the  result  of  the  peritonitis 
when  it  is  the  predominant  factor. 
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The  mechanical  obstructions  to  the  lumen  of  the  appendix,  the 
appendicular  concretions,  and  the  microbic  infection  are  sufficient  to 
explain  all  forms  of  appendicitis.  The  foreign  matter  can,  when  large 
in  amount,  especially  if  an  inflammatory  swelling  be  present,  so  disturb 
the  circulation  in  the  walls  as  to  be  an  important  factor  in  the  ultimate 
result.  Except  in  rare  instances  we  do  not  believe  that  this  foreign 
body  has  just  entered  the  appendix,  and  as  a  result  has  induced  the 
pressure.  We  do  believe,  however,  that  there  is  a  constant  appendic- 
ular passage  of  faeces  in  many  cases,  and  fecal  concretions  and  deposits 
of  the  salts  are  gradually  produced,  until  either  by  its  pressure  it 
produces  an  ulcer  or  by  injury  a  tear  in  the  mucous  membrane. 
The  microbes  enter  the  appendix  with  the  fluid  contents,  and,  finding 
thus  a  favorable  nidus,  provoke  an  inflammatory  swelling  in  the  wall  of 
the  appendix  with  an  increase  of  mucus  in  the  lumen.  Under  these  con- 
ditions the  added  inflammation  contributes  wholly  or  in  great  part  to  the 
constriction  of  the  appendix  and  its  partial  or  total  death.  The  appendix 
is,  moreover,  an  organ  in  the  process  of  evolution,  and  kinks,  rotations 
upon  its  long  axis,  and  veritable  strictures  occlude  in  part  its  lumen. 
The  appendix,  not  being  able  to  distend  sufficiently  to  relieve  the  ten- 
sion on  its  wall  from  the  increase  of  mucus,  and  being  unable  to  extrude 
its  contents  from  the  mechanical  obstructions,  as  well  as  from  its  loss  of 
muscular  power  due  to  the  oedema  of  its  wall,  must  suffer  strangulation 
wherever  the  inflammatory  process  is  the  greatest.  Under  some  condi- 
tions this  necrosis  will  involve  a  limited  area  or  areas,  and  in  other  condi- 
tions will  be  complete  for  the  whole  appendix.  What  is  spoken  of  as  a 
catarrhal  appendicitis,  acute  or  chronic  as  compared  with  those  inflam- 
matory lesions  in  which  more  than  the  mucous  membrane  is  involved,  is 
rare.  It  is  possible  that  what  is  called  appendicular  colic  and  the  acute 
catarrhal  appendicitis  are  in  many  instances  one  and  the  same  process. 
Although  the  cases  reported  by  Binnie,  Von  Hochstetter,  and  Kamerer 
go  to  show  the  possibility  of  an  appendicular  colic  either  from  foreign 
concretions  or  contained  mucus  in  the  appendix,  they  also  show  that  the 
series  of  symptoms  attributed  to  the  colic  do  exist  with  evidences  of  an 
acute  or  chronic  inflammation,  and  likewise  show  our  inability  to  diff^er- 
entiate  these  conditions. 

Cases  in  which  the  appendix  has  been  removed  in  the  first  twentv- 
four  or  forty-eight  hours  have  shown  a  simple  inflammation,  involving 
only  the  mucosa,  and,  at  most,  the  submucosa.  Similar  cases  have  been 
allowed  by  me  to  run  for  forty-eight  to  seventy-two  hours,  and  have 
then  been  removed,  with  the  same  pathological  condition  present.  Yet 
these  cases  are  rare  as  compared  w^ith  those  which  do  not  stop  at  the 
involvement  of  the  mucosa.  By  far  the  greater  number  of  acute  appen- 
dicites  are  parietal — i.  e.  involve  the  whole  wall — for  when  operated 
upon  on  the  second  and  third  day  of  the  attack  the  walls  are  completely 
involved,  with  a  roughening  of  the  peritoneal  coat  and  soft  adhesions  to 
the  ■  surrounding  tissues.  Within  forty-eight  to  seventy-two  hours  the 
inflammatory  process  has  propagated  itself  beyond  the  muscular,  and 
has  involved  the  peritoneal,  coat.  The  appendix  appears  erect  and 
increased  in  volume.  The  walls  are  thick,  and  the  cavity  is  enlarged 
below  a  twist,  kink,  or  stricture.  Within  the  cavity  is  either  a  viscid 
mucus  or  a  muco-purulent  fluid.     The  microscopical  examination  shows 
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the  vessels  of  the  mucosa  and  submncosa  dilated  and  filled  with  red 
blood-cells.  The  tubular  glands  are  filled  with  large  cells  and  the 
interstitial  tissue  is  infiltrated  with  embryonal  cells.  This  infiltration 
continues  between  the  fibres  of  the  muscular  coat,  and  spreads  out  into 
the  subserous  coat  either  as  a  discrete  or  diffuse  mass  of  cells.  The 
endothelial  cells  of  the  peritoneal  coat  are  partly  desquamated  or  greatly 
increased  in  number  and  volume.  Such  cases  may  resolve,  or  this  may 
be  the  first  stage  of  a  suppurative  appendicitis,  or,  if  no  suppuration  occur 
and  the  resolution  be  imperfect,  it  may  be  chronic.  It  is  probable  that 
this  chronic  evolution  is  consecutive  to  an  acute  attack  in  many  instances, 
especially  in  the  recurrent  appendicitis.  The  pathological  conditions 
following  the  primary  attack  decide  the  completeness  or  incompleteness 
of  the  recovery.  If  slight,  and  especially  if  no  extensive  lesions  of  the 
nerves  and  arteries  (peri-  or  endoneuritis  or  endarteritis  obliterans)  or 
stenosis  of  any  portion  of  the  appendix  either  from  twists  or  strictures 
exist,  all  traces  of  the  process  may  disappear.  When  these  are  present 
the  mechanical  obstruction,  the  lowered  vital  resistance,  and  the  micro- 
organisms in  the  retained  secretion  (a  good  culture-medium)  result  in  a 
subacute,  acute,  or  chronic  form  of  appendicitis.  In  the  chronic  form 
(recurrent  appendicitis)  the  appendix  appears  augmented  in  volume. 
Its  walls  are  indurated  and  hypertrophied.  The  external  coat  may  be 
uninvolved  or  adlierent  to  the  neighboring  coils  of  intestines,  omentum, 
abdominal  wall,  or  the  iliac  fascia.  The  cavity  is  dilated,  and  contains 
a  small  amount  of  thick  mucus  under  tension.  The  mucous  membrane 
is  smooth  and  apparently  healthy,  while  the  submucous,  muscular,  and 
peritoneal  coats  are  involved  in  the  chronic  inflammatory  process.  At 
other  times,  and  most  frequently,  the  cavity  is  partially  constricted  by  a 
stricture  or  angular  bend  at  the  junction  of  the  intermediary  and  pos- 
terior vascular  layers  of  the  peritoneum,  extending  between  the  cse- 
cum  and  the  appendix,  below  which  a  marked  dilatation  of  the  lumen 
exists.  In  rare  instances  the  appendix  is  a  firm,  hard  cord,  with  its 
lumen  irregularly  constricted  or  obliterated  and  lost  in  a  mass  of  fibrous 
adhesions. 

Suppurative  lesions  in  the  appendix  are  frequent,  though  not  often 
seen  at  any  early  stage,  and  confined  alone  to  the  walls.  In  this 
class  the  coats  of  the  appendix  are  infiltrated  with  small  collections  of 
pus-cells,  with  the  peritoneal  coat  slightly  covered  with  desquamated 
cells  and  possibly  a  few  soft  adhesions  (see  Fig.  259).  These  cases  are 
rarely  seen,  because  not  subjected  to  operation  at  an  early  date.  Ordi- 
narily, when  the  surgeon  interferes,  he  finds  the  appendix  infiltrated, 
partially  or  completely  perforated  and  lying  in  a  periappendicular  pus- 
cavity. 

Gangrenous  appendicitis  is  really  the  most  important,  and  more  com- 
mon than  the  preceding.  AVhen  a  foreign  body  or  fecal  concretion  is 
large  and  near  the  base  of  the  appendix,  the  gangrene  is  complete  and 
rapid  in  its  course.  The  circulatory  disturbance  caused  by  the  foreign 
body  and  the  intensity  of  the  inflammation  effect  a  venous  stasis  with 
oedematous  infiltration  of  the  walls  and  a  total  or  partial  necrosis.  This 
is  followed  by  a  perforation  or  a  total  necrosis  of  the  appendix.  It  is  a 
moist  gangrene,  a  destruction  of  the  tissue  by  micro-organisms. 

The  perforations  may  be  single  or  several.     They  are  often  so  small 
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as  to  be  recognized  with  difficulty.  Their  situation  is  not  always  oppo- 
site the  foreign  body ;  it  is  often  in  its  neighl:)orhood  or  belo^v  it. 
The    perforation    occurs   at 

the  point  of  least  vital  re-  Fig.  259. 

sistance,  which  has  yielded 
more  rapidly  to  the  micro- 
organisms and  to  the  pres- 
sure Avithin  the  appendix 
either  from  a  fecal  concre- 
tion or  the  retained  secretion 
below  the  twist,  kink,  or 
stricture.  This  is  the  con- 
dition found  when  the  per- 
foration is  followed  by  an 
acute  general  peritonitis.  If 
the  peritonitis  is  circum- 
scribed, however,  and  the 
gangrenous  process  has  time 
to  go  on,  the  destruction  is 
total  and  the  detached  ap- 
pendix is  found  in  the  pur- 
ulent cavity. 

Peeiappendiculae 
Lesions. — Normal  anatomy 
has  shown  that  of  200  cases, 
in  77  the  appendix  was  in 
intimate  connection  with 
peritoneum  over  the  iliac 
muscle  or  retroperitoneal 
cellular  tissue,  such  that  an 
extension  to  the  cellular  tis- 
sue was  the  most  probable 
result  (Ferguson).  Whether 
these  cases  were  those  of 
intra-  or  extraperitoneally 
placed  appendices  is  a  ques- 
tion not  yet  decided ;  yet 
we  must  admit,  clinically, 
that  we  have  processes  start- 
ing in  the  appendix  which 
from  the  beginning  seem  to 

involve  the  sub-  and  retroperitoneal  cellular  tissue.  The  possibility  of 
a  periappendicular  cellulitis  must  be  admitted,  but  we  must  also  admit 
that  the  peritoneal  involvement  is  incontestably  the  more  frequent. 

Partial  fibrino-plastic  adhesive  peritonitis  accompanies  the  parietal 
appendicitis  and,  at  least,  tJie  first  stage  of  the  other  varieties  until  per- 
foration takes  place.  It  begins  early,  and  is  marked  in  thirty-six  to 
forty-eight  hours,  binding  the  ap])endix  to  the  neighljoring  structures. 
It  has  its  useful  purpose  in  limiting  the  result  of  a  later  perforation. 
Should  perforation  occur,  it  localizes  for  some  time  the  encysted  purulent 
appendix.     Such  fibrino-plastic  exudates  may  be  absorbed.     This  is  the 


Suppurative  appendicitis,  abscess  of  appendicular  ■wall, 
jjerfuration,  localized  suppurative  peritonitis :  2,  rup- 
tured abscess  of  wall ;  3,  extension  of  a  suppurative 
focus  (Museum,  Carnegie  Laboratory). 
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variety  iu  which  complete  resohition  follows  when  treated  expectantly. 
It  is  often  spoken  of  as  a  suppurative  process,  the  pus  of  which  has 
been  absorbed  through  medicinal  agents. 

Such  exudates  may  occur  about  an  appendix  the  walls  of  which  show 
no  perforation.  The  appendicitis  is  parietal,  and  the  bacillus  coli  com- 
munis has  penetrated  the  wall  without  perforation.  We  must  not  rely 
upon  this  as  the  frequent  mode  of  action,  and  it  should  be  reserved  for 
a  few  cases  until  investigation  has  settled  this  point  more  definitely. 

Partial  or  circumscribed  purulent  peritonitis  is  the  most  common 
result  of  appendicitis.  This  is  invariably  called  perityphilitis  or  peri- 
csecal  abscess.  In  this  case  either  the  primary  appendicitis  has  been 
given  a  sufficient  time  for  the  formation  of  adhesions  or  these  adhesions 
have  been  present  from  a  former  attack.  The  position  of  the  purulent 
collection  will  depend  upon  the  situation  of  the  appendix  at  the  time  of 
its  involvement.  This  purulent  collection  consecutive  to  perforation  is 
by  far  the  more  frequently  intraperitoneal.  In  a  minority  of  cases  it  is 
extraperitoneal,  involving  the  retrocsecal  or  iliac  tissue.  When  the 
appendix  is  situated  upon  the  iliac  fossa  the  collection  will  be  found  iu 
the  inferior  portion  of  this  fossa,  and,  whether  intraperitoneal  or  not, 
may  extend  in  the  subperitoneal  tissue  and  open  beneath  Poupart's  liga- 
ment, or,  remaining  within  the  abdomen,  present  at  and  near  the  anterior 
superior  spine  of  the  ilium.  When  the  situation  is  in  the  smaller  pelvis 
the  collection  tends  to  accumulate  between  the  ilium,  rectum,  and  blad- 
der, and  above  the  vagina  in  the  female.  If  a  spontaneous  opening 
occur,  it  takes  place  more  frequeutly  into  the  rectum  than  into  the 
bladder  or  vagina. 

When  the  situation  is  in  front  and  internal  to  the  caecum  the  collec- 
tion takes  place  above  and  internal  to  the  iliac  fossa  in  the  neighborhood 
of  the  umbilicus.  If  the  situation  be  behind,  or  behind  and  to  the 
outer  side  of,  the  caecum,  pus  collects  and  tends  to  form  a  swelling  in  the 
costo-iliac  or  lumbar  region.  Whether  the  apj^endix  was  intra-  or 
extraperitoneal,  whether  herniated  into  the  subcecal  or  ileo-cpecal  fossee, 
is  a  matter  of  little  importance,  since  the  abscess  acts  as  if  always  cellu- 
lar. Surrounded  anteriorly  by  the  caecum,  laterally  and  posteriorly  by 
thick  muscular  walls,  it  does  not  tend  to  open  externally.  It  may 
extend  upward,  come  in  contact  with  the  inferior  surface  of  the  liver, 
perforate  the  diaphragm,  and  cause  a  purulent  pleurisy,  or,  extending 
downward  into  the  iliac  fossa,  open  into  the  caecum  or  colon.  These  are 
the  more  frequent  situations  for  the  purulent  collections.  The  rare  sit- 
uations are  those  where  the  appendix  was  situated  in  hernial  sacs  or, 
from  malposition  of  the  caecum,  in  front  of  the  kidney,  below  the  gall- 
bladder, or  in  the  left  iliac  fossa.  As  complications  of  the  purulent  col- 
lections may  be  mentioned — (1)  thrombosis  of  the  iliac  vein  with  oedema 
of  the  lower  extremity  and  a  possible  fatal  pulmonary  embolus  ;  (2)  a 
fatal  hemorrhage  from  ulceration  of  the  iliacs  or  circumflex  ib'ac  arteries  ; 
(3)  pylephlebitis  (11  :  257),  giving  rise  to  symptoms  in  the  midst  of  which 
those  of  the  appendicitis  are  not  apparent ;  (4)  thrombosis  of  the  ileo- 
colic vein  and  multiple  or  single  abscess  of  the  liver;  (5)  suppurative 
lymphomata  of  the  mesenteric  glands  ;  (6)  a  diffuse  cellulitis  of  the 
retroperitoneal  tissue  with  intense  sepsis. 

If  adhesions  have  not  been  formed  or  if  insufficiently  resisting  and 
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perforation  takes  place  rapidly  within  forty-eight  to  seventy-two  hours, 
the  peritonitis  becomes  general.  If  the  perforation  is  at  first  localized, 
either  from  the  rupture  of  the  purulent  focus  or  by  a  gradual  progression, 
the  peritonitis  has  the  same  tendency  to  become  at  once  a  general  one,  or, 
by  a  more  gradual  advancement,  a  progressive  or  progredient  peritonitis. 
In  either  case  the  peritoneum  presents  practically  the  same  pathological 
changes.  The  sealing  together  of  the  intestinal  coils,  which  are  covered 
with  distended  vessels  and  a  thick  or  thin  iibrino-purulent  exudate, 
together  with  the  collections  of  liquid  sero-purulent  fluid  between  the 
coils  of  intestine,  of  a  special  fetid  odor  and  containing  at  times  free 
gas,  are  the  more  common  evidences  of  this  variety,  and  are  found  most 
marked  in  the  neighborhood  of  the  appendix.  They  gradually  fade 
away  at  a  greater  distance  from  the  appendix  until,  at  the  most  remote 
portions  of  the  abdominal  cavity,  we  find  a  few  adhesions,  distended 
vessels  over  the  intestine,  and  a  serous  transudation  between  the  coils. 
It  is  true  that  the  lesions  are  not  identical  in  all  instances,  and  that  the 
quality  of  exudate  varies  in  different  instances  as  well  as  in  different 
portions  of  the  abdomen.  Can  this  difference  not  depend  on  the  dura- 
tion of  the  disease  and  the  quality  of  the  micro-organism  ?  The  bacil- 
lus coli  communis  does  not  seem  to  be  the  sole  cause,  and  when  mixed 
with  the  staphylococcus,  the  streptococcus,  or  bacillus  foetidus  can  they 
not  alter  the  quality  of  the  exudation  ?  Those  cases  in  which  death 
occurs  in  three  or  four  days  with  the  symptoms  of  intense  sepsis — ady- 
namia with  no  febrile  reaction — and  in  which  the  pathological  changes 
consist  of  no  or  a  few  adhesions  and  a  sero-sanguinolent  fluid  between  the 
intestines,  can  they  be  compared  with  the  suppurative  variety  any  more 
than  a  diffuse  traumatic  cellulitis  (gangrene)  can  be  to  a  circumscribed  cellu- 
litis ?  Depending  upon  the  quality  and  variety  of  the  infection,  we  then 
have  three  varieties  of  a  diffuse  and  two  of  a  circumscribed  process  in- 
volving the  peritoneum :  I.  Peritoneal  sepsis ;  II.  Diffuse  fibrino- 
purulent  or  ichorous  peritonitis ;  III.  A  progressive  fibrino-purulent 
peritonitis ;  IV.  Circumscribed  purulent  peritonitis ;  V.  Circumscribed 
adhesive  or  fibrino-plastic  peritonitis. 

Causes  of  Appendicitis. — I.  Predisposing  Causes. — (a)  Atony  of 
the  large  intestine,  resulting  in  a  functional  alteration  of  the  character 
and  the  amount  of  mucus,  as  well  as  in  insufficient  contractions,  seen 
especially  in  the  great  eaters  and  in  those  recovering  from  typhoid  and 
the  eruptive  fevers,  dysentery,  and  old  ulcerations  with  cicatrization  in 
the  large  intestine,  pneumonia,  fractures,  and  severe  wounds. 

(6)  Age. — In  the  infant  appendicitis  is  rare.  This  is  true  for  the 
first  two  years,  but  not  for  the  second  two  years.  Four  cases  have  been 
reported  in  early  childhood  :  1  occurred  at  seven  weeks,  1  at  twenty-two 
months,  1  at  twenty  months,  and  1  at  thirteen  months. 

Fitz^s  Statistics. 

From  the  20th  month  to  10  years 10  per  cent. 

"  10  years  to  20  years 38  " 

"  20  to  30  years 28  " 

"  30  "  40     " 15  " 

"  40  "  50     "        3  " 

"  50  "  60     "       5  " 

"  60  "  70     "        1  " 

"  70  "80     "       0  " 

Vol.  IV.— 26 
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(c)  Previous  attacks  of  appendicitis,  esjDecially  where  fecal  concre- 
tions exist,  or  where  strictures,  twists,  and  adhesions  are  left  as  the 
result  of  the  former  attacks. 

(d)  Sex. — The  proportion  of  male  cases  to  the  female  is  4  to  1 — i.  e. 
male,  80  per  cent. ;  female,  20  per  cent.  There  seems  to  be  no  other 
reason  for  this  difference  than  that  atony  of  the  large  intestine,  overeat- 
ing, chronic  colitis,  and  exposure  to  cold  are  more  frequently  seen  in  the 
male  than  the  female. 

(e)  The  anatomical  conditions  of  irregular  evolution  of  the  appendix, 
leaving  partial  stricture  of  the  mucous  membrane,  twists,  and  angular 
bends,  have  an  important  influence  in  predisposing  one  to  appendicitis. 

The  Occasioning  Causes. — (a)  Indigestion  appears  to  be  a  cause,  in 
that  the  matter  in  the  intestine,  taken  in  excess,  poorly  digested,  and 
badly  tolerated,  provokes  a  catarrh  and  anomalous  constrictions  of  the 
intestine. 

(6)  Exposure  to  cold,  by  provoking  anomalous  movements  in  the 
intestine,  should  be  arranged  among  the  occasioning  causes. 

(c)  Traumatism  seems  to  be  a  cause  in  10  per  cent,  of  the  cases.  It 
is  not  understood  by  traumatism  a  blow  uj)on  the  appendix,  but  any  vio- 
lent effort.  It  is  not  rare  to  have  this  cause  associated  with  digestive  dis- 
turbances, especially  in  those  who  after  years  of  inactivity  and  over- 
eating take  up  some  violent  form  of  exercise  (bicycling  at  present). 

Symptoms  of  Appendicitis. — It  is  generally  observed  that  the  per- 
son attacked  with  appendicitis  is  an  adolescent  or  an  adult  who  enjoys 
good  health,  but  has  been  afflicted  with  various  functional  digestive 
troubles.  He  is  suddenly  seized  with  a  general  abdominal  pain,  which 
soon  localizes  itself  in  the  right  iliac  fossa.  From  this  time  on  several 
varieties  of  inflammation  may  follow,  each  with  a  distinctive  result, 
such  as — 

(  (a)  Catarrhal  including  appendicular  colic  ; 
Acute  appendicitis, -<    (6)  Parietal; 

(  (c)  Parietal  with  adhesive  peritonitis, 
(a)  Circumscribed  fibrino-purulent  peritonitis, 
(6)  Progressive  fibrino-purulent  peritonitis. 
.      ,  ^.  (c)  Circumscribed    fibrino  -  purulent     peritonitis, 

Acute    suppurative^      ^       ^^^^^^  subacute,  with  suppurative  thrombi 
appendicitis,  -^  ileo-colic  veins,  and  abscess  of  the  liver 

or  mesenteric  lymphomata ; 
^  (d)  Retrocsecal  cellulitis. 

(a)  Peritoneal  sepsis ; 

(b)  Diffuse  fibrino-purulent  peritonitis  ; 

(c)  Circumscribed  or  progressive  fibrino-purulent 
tial  or  complete),  |  peritonitis ; 

1^  (d)  Retrocsecal  cellulitis. 

Chronic      appendi-J  (a)  Pecurrent; 
citis,  ^^  (b)  Relapsing. 

In  any  acute  involvement  of  the  appendix  the  symptoms  of  pain, 
vomiting,  abdominal  tenderness,  fever,  muscular  tension  of  the  abdomi- 
nal wall,  with  or  without  constipation  or  diarrhoea,  are  present  to  a  vari- 
able extent,  depending  on  the  intensity  of  the  infection  and  the  course 


Acute     gangrenous 
'    appendicitis  (par- 
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of  the  disease.  The  onset  of  the  attack  is,  in  the  majority  of  cases, 
sudden.  This  sudden  development  of  the  primary  symptoms  is  so  cha- 
racteristic that  in  diagnosis  ordinarily  only  those  diseases  having  a  sudden 
onset  are  considered.  The  pain  is  one  of  the  most  important  of  the  car- 
dinal symptoms.  It  is  acute  and  lancinating,  and  at  hrst  referred  to  the 
periumbilical  or  epigastric  region.  In  a  few  hours  it  localizes  itself  in 
the  right  iliac  fossa.  In  only  one-fourth  of  the  cases  is  the  pain  at  the 
commencement  of  the  attack  referred  to  the  right  iliac  fossa.  Vomiting 
is  a  comparatively  frequent .  symptom.  It  follows  the  onset  of  the  pain 
and  is  usually  accompanied  with  nausea.  It  is  rare  for  it  to  precede  the 
pain.  It  is  looked  upon  as  a  reflex  phenomenon  and  not  dependent  upon 
any  indigestion  which  may  be  present.  Abdominal  tenderness  is  present 
in  all  cases  and  is  present  within  six  hours  of  the  onset.  It  corresponds 
very  accurately  to  the  location  of  the  appendix  in  a  general  way,  and 
when  localized  in  a  small  area  is  called  point-tenderness  (McBurney). 
In  the  very  commencement  of  the  attack  or  where  a  more  or  less  diffuse 
tenderness  exists  in  the  right  iliac  fossa,  with  a  single  point  of  exquisite 
tenderness  on  the  external  border  of  the  right  rectus  muscle  in  a  line 
from  the  umbilicus  to  the  anterior  superior  spine  of  the  ilium,  this 
symptom  is  one  of  importance.  In  the  absence  of  other  symptoms  to 
corroborate  it  too  much  importance  must  not  be  placed  upon  this  symp- 
tom. In  other  respects  the  tenderness  corresponds  quite  accurately  to 
the  location  of  the  process. 

Fever  is  generally  present  at  the  onset  or  within  a  few  hours  of  it. 
It  ranges  ordinarily  between  37.5°  and  39.5°  C.  The  variations  of  the 
temperature  and  the  pulse  are  not  reliable  as  prognostic  indications  in  the 
uncomplicated  cases. 

If  peritonitis  be  present  to  any  extent,  muscular  tension  in  the 
abdominal  wall  is  marked.  In  chronic  appendicitis  it  is  generally  not 
present.  In  acute  cases  with  limited  peritonitis  it  is  generally  present 
and  confined  to  the  right  rectus  muscle. 

A  tumor  is  not  generally  present  in  the  chronic  cases.  In  the  acute 
cases  it  makes  its  appearance  at  the  end  of  the  first  or  the  second  to  the 
sixth  day.  Chills  are  infrequent  in  appendicitis,  and  in  only  a  few  cases 
do  they  amount  to  a  rigor.  Decided  rigors  are  not  prominent,  and  even 
in  suppurative  cases  the  chills  do  not  occur  so  frequently  as  in  suppura- 
tion elsewhere. 

Constipation  or  diarrhoea  is  not  marked  as  a  symptom,  and  has  no 
diagnostic  importance. 

Acute  Gangren^ous  or  Perforative  Appendicitis. — In  this 
variety  we  assume  that  the  action  of  the  micro-organism  is  a  direct  factor, 
and  the  concretion,  where  it  is  found,  is  the  indirect  factor.  The  con- 
dition produced  is  one  of  an  immediate  death  of  the  whole  or  a  portion 
of  the  wall  of  the  appendix  without  limiting  peritonitic  adhesions,  and 
an  extension  of  the  infection  to  the  whole  peritoneal  cavity.  Ordinarily, 
this  variety  takes  place  in  the  first  attack  of  appendicitis  if  we  can 
believe  the  histories  given.  I  can  scarcely  believe  this  statement.  I  do 
believe,  however,  as  in  recurrent  cases  is  the  fact,  that  precedent  attacks 
have  existed,  but  that  they  were  of  short  duration,  slightly  marked,  and 
were  considered  as  an  attack  of  intestinal  colic. 

The  symptoms  of  this  variety  may  be  well  described  as  those  which 
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precede  and  those  ^vhich  follow  the  perforation.  In  the  first  period, 
lasting  from  twenty-four  hours  to  three  days,  after  a  too  coj)ious  repast, 
debauch,  or  one  of  the  occasioning  causes  mentioned,  there  is  a  violent 
attack  of  abdominal  pain,  followed  sooner  or  later  by  vomiting  of  bilious 
or  partly-digested  matter.  The  pain  is  at  first  periumbilical  or  epigas- 
tric, but  within  a  half  to  a  few  hours  localizes  in  the  right  iliac  fossa. 
There  may  be  a  marked  constipation  when  the  pain  is  intense,  or  one  or 
two  movements  when  it  is  indistinct.  The  pain  reaches  its  maximum 
intensity  in  twelve  to  twent}'-four  hours.  During  this  period  fever  is 
rarely  present.  If  so,  it  is  of  only  slight  intensity  (38°  to  39°  C). 
Spasmodic  contraction  of  the  right  rectus  and  oblique  muscles  as  well  as 
the  point-tenderness  is  present.  During  this  period  the  inflammation  in 
the  appendix  is  at  its  height.  The  appendix  is  attempting  to  extrude  the 
contained  mnco-purulent  secretion  from  the  mucous  membrane,  or  the 
concretion,  or  both. 

The  second  period,  which  generally  begins  on  the  second  or  third 
day,  but  may  be  delayed  to  the  fifth  or  sixth  day,  is  signalized  by  intense 
pain  in  the  right  iliac  fossa  and  its  rapid  extension  over  the  whole  abdo- 
men. The  abdomen  is  flat,  but  hard  and  tense  upon  the  right  side. 
Rigid  contraction  of  the  abdominal  muscles  is  present.  The  vomit- 
ing becomes  projectile,  fecal  in  odor,  and  yellowish  or  dark-colored.  To 
this  is  added  a  constij^ation  which  nothing  will  overcome.  This  absolute 
suppression  of  the  intestinal  functions,  due  to  the  reflex  paralysis  of  the 
intestines,  is  such  that,  combined  with  the  vomiting,  it  is  very  apt  to 
suggest  an  internal  strangulation  of  the  intestine.  The  bladder  and  the 
kidney  are  subject  to  some  reflex  action,  so  that  retention  of  urine, 
oliguria,  or  anuria,  mth  indican  and  albumin  in  the  urine,  are  frequent 
symptoms.  The  albumin  in  the  urine  may  be  due  to  the  elimination  by 
the  kidney  of  toxic  products  absorbed  by  the  peritoneum  or  to  the 
general  exhaustion  and  diminished  arterial  tension. 

The  febrile  movement  is  rarely  above  39°  C. ;  ordinarily,  it  is 
between  38°  and  39°.  At  times  it  is  subnormal,  and  corresponds  to  the 
coldness  of  the  surface  temperature.  This  is  probably  due  to  the  intense 
shock.  The  appearance  of  the  face  is  characteristic.  It  is  the  facies 
Hippocratica.  It  is  drawn.  The  eyes  are  sunken  and  surrounded  by 
large  blue  circles.  The  nose  is  pinched.  The  voice  is  feeble  and  broken. 
The  general  expression  in  the  face  is  one  of  anxiousness.  The  extremi- 
ties are  cold  and  bluish-white  in  color.  The  heart-beats  are  weak  and 
frequent,  and  the  pulse  is  without  force  and  veiy  compressible.  The 
patient  rests  in  bed  upon  the  back  Avith  the  legs  flexed  upon  the  abdo- 
men. Every  movement  produces  a  violent  pain  in  the  abdomen.  The 
respirations  are  short  and  dyspnoeic.  Hiccough  is  added,  which  becomes 
incessant.  The  thirst  is  severe.  The  mouth  is  dry,  and  the  tongue  is  a 
vivid  red  or  covered  with  a  dirty  coating.  In  certain  instances  the 
violence  and  rapidity  of  the  disease  are  very  marked,  and  a  fatal  termi- 
nation takes  place  on  the  second,  third,  or  fourth  day.  In  this  variety  the 
prostration  is  extreme.  The  coldness  of  the  surface  and  the  absence  of 
temperature  is  a  marked  feature.  The  muscles  of  the  abdomen  are 
rigid.  Retraction  of  the  abdomen  rather  than  meteorism  is  present. 
Oliguria,  indican,  and  albumin  in  the  urine  are  found  in  the  urinary 
analysis.     The  temperature  is  normal  or  subnormal.     The  pulse  is  small 
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and  frequent.     A  fatal  termination  takes  place  within  four  clays  from  the 
time  of  perforation. 

In  this  variety  the  severest  of  all  forms  of  infection  has  taken  place — 
i.  e.  the  peritoneal  sepsis.  So  rapid  is  that  termination  that  enough  time 
has  not  elapsed  to  allow  of  an  extensive  exudation.  In  many  cases 
autopsy  shows  but  a  small  amount  of  sero-sanguinolent  fluid  ;  in  a 
smaller  number  no  exudation  whatever.  When  the  peritonitis  is  not  so 
violent  and  is  purulent  in  character  the  symptoms  are  less  intense  in 
action  and  less  rapidly  produced.  The  temperature  is  elevated  (39° 
to  40°  C);  and  is  of  a  remittent  character.  The  abdomen  is  often 
tympanitic  instead  of  retracted.  The  vomiting  is  less  frequent.  Con- 
stipation is  less  absolute,  while  intestinal  paresis  is  not  so  marked.  The 
urine  is  less  scanty,  and  indican  and  albumin  may  be  absent.  The 
pulse  is  rapid  and  compressible.  The  surface  temperature  does  not  show 
the  same  intense  degree  of  coldness ;  it  is  often  elevated. 

With  this  symptom-complex  varied  in  degree  of  intensity  occur  two 
forms  of  peritonitis.  The  first  is  the  diffuse  fibrino-purulent  (ichorous) 
peritonitis,  which  develops  most  frequently  from  a  perforative  appen- 
dicitis, and  particularly  when  a  large  amount  of  infectious  material 
escapes  into  the  peritoneal  cavity  or  when  the  virus  enters  a  peritoneal 
cavity  which  has  been  predisposed  to  such  symptoms  from  former  in- 
flammations. This  variety  is  exceptionally  bad,  and,  as  in  the  former 
variety,  a  fatal  termination  most  frequently  takes  place  under  the  symp- 
toms of  a  severe  sepsis.  Though  a  few  adhesions  or  fibrinous  deposits 
are  found,  gluing  the  intestines  together,  they  offer  no  barrier  to  advance- 
ment of  the  purulent  exudation.  The  second  form  is  the  progressive 
fibrino-purulent  peritonitis.  The  condition  under  which  this  is  pro- 
duced is  when  a  less  virulent  infection  or  a  diminished  amount  of  a 
virulent  poison  enters  the  peritoneal  cavity.  From  the  primary  focus 
this  progressive  peritonitis  in  some  instances  advances  by  a  continuous 
march  of  fine  pus-channels  between  the  intestines,  while  the  greater  por- 
tion of  the  peritoneal  cavity  is  free  from  inflammatory  changes.  The 
fibrinous  adhesions  soften ;  the  pus  advances  by  slow  stages  and  takes 
one  of  two  courses.  It  either  advances  over  the  top  of  the  bladder  and 
tlie  neighboring  intestines  into  the  pelvis  and  the  left  hypochondrium,  or 
it  may  ascend  along  the  inner  or  outer  border  of  the  ascending  colon 
between  the  intestines  to  the  under  surface  of  the  liver.  These  two 
courses  represent  the  modes  of  progression  of  the  peritonitis.  They  are 
frequently  combined  in  marked  cases.  The  mode  of  advance  of  a  pro- 
gressive peritonitis  is,  in  my  opinion,  largely  dependent  on  the  posi- 
tion of  the  appendix  at  the  time  of  the  attack.  Where  the  appendix 
lies  below  and  to  the  inner  side  of  the  csecum  the  peritonitis  advances 
to  the  left  hypochondrium  or  into  the  pelvis.  When  it  is  situated  to 
the  inner  side  of  the  csecum  it  ascends  along  the  csecum  or  across  the 
abdomen  to  the  left  side.  Where  it  is  situated  to  the  outer  side  of 
the  csecum,  it  ascends  between  the  csecum  and  small  intestines,  and 
toward  the  liver.  Where  situated  below  the  csecum  and  toward  the 
anterior  superior  spine  of  the  ilium,  it  is  generally  localized  for  some 
time,  and  when  it  becomes  progressive  may  adopt  either  of  the  modes 
mentioned.  In  other  instances  the  picture  at  autopsy  is  a  different  one. 
The  intestines  over  a  greater  portion  of  the  abdomen  are  held  together 
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by  adhesions  between  which  purulent  foci  are  situated.  The  purulent 
foci  are  apparently  not  in  connection  with  one  another^  and  are  often 
found  separated  by  the  interposition  of  several  coils  of  intestine.  The 
course  of  the  disease  is  more  or  less  protracted,  and  the  purulent  foci 
show  a  tendency  to  become  inspissated.  The  fatal  termination  takes 
place  with  the  symptoms  of  a  chronic  sepsis.  In  the  first  variety  of 
purulent  peritonitis  the  death  usually  occurs  within  five  to  eight  days. 
In  the  second  variety  it  takes  place  within  eight  to  fifteen  days. 

While  perforation  of  the  stomach  or  intestine  usually  sets  up  a  diffuse 
inflammation,  in  many  instances  a  perforative  appendicitis  results  in  a 
localized  intraperitoneal  abscess.  This  is  due  to  a  number  of  causes, 
such  as  the  small  amount  of  extravasated  material,  their  solid  or  semi- 
solid consistency,  the  immobility  of  the  appendix  from  position  or  adhe- 
sions from  former  attacks.  It  is  especially  in  recurrent  cases,  where 
previous  attacks  have  left  fibrous  adhesions  in  the  neighborhood  of  the 
appendix,  that  localization  of  this  process  takes  place.  It  must  be 
admitted  also  that  perforation  in  the  first  attack  may  occasionally  set  up 
a  very  slowly  progressive  peritonitis,  which  will  allow  sufficient  adhe- 
sions and  prevent  diffusion.  This  condition  occurs  in  about  38  oat  of 
95  cases  of  perforation  (Fenwick). 

As  we  have  already  shown,  perforative  appendicitis  gives  rise  in  most 
cases  to  a  more  or  less  general  peritonitis  or  to  a  localized  intraperitoneal 
abscess.  In  some  cases,  however,  it  must  be  admitted  that  this  abscess 
is  an  extraperitoneal  process.  Many  deny  the  possibility  of  such  an 
occurrence  as  a  primary  seat  of  the  abscess,  but  when  extraperitoneal 
abscesses  are  seen  in  the  neighborhood  of  the  caecum  there  is  often  no 
doubt  that  the  appendix  was  the  source  of  this  condition. 

The  symptoms  characteristic  of  these  tw^o  conditions,  the  intra-  and 
extraperitoneal  abscess  following  perforative  appendicitis,  will  be  con- 
sidered with  the  symptoms  of  acute  suppurative  peritonitis.  The  symp- 
toms characteristic  of  the  appendicitis  with  perforation  are  the  same  as 
above  detailed,  except  possibly  in  their  rapidity  and  intensity. 

Acute  Appendicitis. — The  causes  and  mode  of  infection  are  the 
same  as  in  the  acute  perforative  appendicitis,  but  no  perforation  takes 
place.  The  disease  begins  as  a  simple  catarrh,  involving  the  mucous 
membrane  alone  at  first,  but  soon  attacks  the  submucous,  muscular,  and 
even  peritoneal  coats.  In  a  few  hours  or  in  a  day  or  two,  depending 
on  the  intensity  of  the  infection  and  the  existing  anatomical  conditions 
in  the  appendix,  it  resolves.  In  the  very  mildest  cases,  such  as  are  often 
spoken  of  as  "  appendicular  colic,"  the  process  consists  in  either  the 
attempt  at  the  extrusion  of  a  small  fecal  concretion  or  a  simple  catarrh 
with  the  accumulation  of  the  mucus  in  the  appendicular  canal.  Whether 
the  concretions  are  present  or  not,  the  inflammatory  process  is,  and  it  is 
the  effort  of  the  appendix  to  extrude  this  concretion  and  the  contained 
exudate  which  gives  in  the  early  stage  the  symptoms  of  colic.  I  am 
fully  aware  that  few  cases  have  been  found  which  tend  to  substantiate 
this  view.  If  we  examine  carefully  the  cases  reported  by  Bull,  Binnie, 
Kammerer,  and  Von  Hockstaetter,  we  can  scarcely  arrive  at  any  other 
conclusion  than  that  such  symptoms  as  are  ascribed  to  appendicitis  when 
of  very  short  duration  can  be  produced  by  fecal  concretions  or  mucus 
within  the  appendix.     Can  we  make  the  differential  diagnosis  ?     Not 
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with  certainty.  Does  it  ever  exist  without  evidence  of  inflammation  ? 
I  can  scarcely  believe  that  it  ever  is  present  without  some  evidence  of  an 
inflammatory  process,  though  this  may  be  slight.  The  slightest  forms 
of  appendicular  involvement  belong  to  this  class.  Its  characteristic  is  a 
sudden  attack  and  general  abdominal  pain,  which  localizes  in  the  right 
iliac  fossa,  with  the  point  of  greatest  tenderness  on  the  outer  border  of 
the  rectus  in  a  line  between  the  umbilicus  and  anterior  superior  spine 
of  the  ilium  ("  McBurney's  point ").  Vomiting,  with  a  temperature  of 
39°  C.  and  an  increased  pulse,  generally  accompanies  the  above  symp- 
toms. The  duration  of  this  attack  is  from  twenty-four  to  thirty-six 
hours.  It  passes  away  spontaneously  or  under  an  injection  of  morphine. 
The  recovery  is  immediate  and  complete.  The  process  is  mainly  a 
mechanical  one.  The  average  length  of  the  appendix  is  sixteen  times 
its  breadth,  and  the  amount  of  secreting  surface  is  out  of  proportion  to 
the  lumen.  Every  excitation  of  the  mucosa  provokes  an  intense  secre- 
tion within  a  short  time,  and  places  upon  the  muscular  walls  excessive 
demands  for  its  extrusion  into  the  caecum.  The  swelling  of  the  mucous 
membrane  tends  to  diminish  the  lumen,  and  an  increased  obstruction  is 
added  to  all  the  normal  folds  (Gerlach's  valve).  Abnormal  folds  the 
result  of  angular  bends  or  twists,  as  well  as  strictures  the  result  of  former 
inflammation  or  evolution  (Ribbert),  will  also  aid  this  obstruction  to  the 
exit  into  the  csecum.  We  look  upon  the  fecal  concretion  as  an  accident, 
an  inspissation  of  fecal  matter,  dependent  upon  previous  slight  inflam- 
matory processes,  and  in  which  the  disease  increases  the  concrement, 
and  the  pressure  of  the  concrement  renders  worse  the  disease  in  the  wall 
of  the  appendix. 

A  very  common  type  of  this  variety  consists  in  the  following  clinical 
history :  The  initial  stage  is  sudden,  and  consists  in  the  symptoms 
described  above  as  appendicular  colic.  General  abdominal  pain,  most 
marked  about  the  umbilicus  and  in  the  epigastrium,  together  with  an 
elevated  temperature,  38°  to  39°  C,  anorexia,  slight  vomiting,  and  gen- 
eral malaise  are  the  initial  symptoms.  After  about  six  hours  or  on  the 
following  day  the  pain  localizes  in  the  right  iliac  fossa,  and  tenderness 
is  easily  elicited  at  McBurney's  point.  The  abdomen  is  tympanitic  and 
slightly  resistant  over  the  appendix.  The  temperature  remains  between 
38°  and  39.5°  The  inflamed  appendix  may  be  felt  in  the  right  iliac 
fossa  in  many  instances  at  this  stage.  The  patient  continues  in  this 
condition  until  the  fourth,  fifth,  or  sixth  day,  with  a  gradual  diminution 
of  his  symptoms.  At  the  end  of  seven,  eight,  or  ten  days  nothing 
remains  but  the  tender  spot  in  the  right  iliac  fossa.  This  tender  spot 
disappears  during  the  next  week,  or,  if  persistent,  gives  rise  to  another 
attack  similar  to  the  first  or  suppurative  in  character.  The  tumor  when 
felt  is  elongated,  sensitive,  and  corresponds  in  size  to  the  little  finger. 
Such  an  inflamed  and  distended  appendix  may  undergo  a  more  or  less 
complete  resolution  or  give  rise  to  another  attack  with  or  without  peri- 
toneal complications.  Several  such  attacks  may  succeed  one  another,  in 
each  of  which  the  appendix  is  less  liable  to  undergo  resolution,  owing  to 
the  gradual  loss  of  its  muscular  power,  to  the  increased  involvement  of 
its  walls,  and  the  angles  and  twists  induced  by  the  repeated  adhesions. 

Acute  Appendicitis  with  Localized  Adhesive  Peritonitis. — 
In  this  variety  we  have  an  appendicitis,  followed  by  peritonitis,  which 
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is  limited  to  the  neighborhood  of  the  appendix  and  is  fibrinous  in  cha- 
racter, with  a  small  amount  of  serous  exudation  between  the  appendix 
and  the  adjacent  intestine.  The  symptoms  correspond  to  those  of  an 
appendicitis  followed  by  a  plastic  peritonitis. 

The  symptoms  are  similar  to  those  of  the  former  variety,  but  more 
rapidly  and  intensely  marked.  Especially  is  this  the  case  Avith  the 
rigidity  of  the  right  abdominal  wall  and  the  tenderness  in  the  right  iliac 
fossa.  The  characteristic  symptom  of  this  variety  is,  howevei',  the 
tumefaction  felt  in  the  right  iliac  fossa  without  the  appreciation  of  a 
distinct  tumor.  This  tumefaction  occurs  in  twenty-four  to  forty-eight 
hours  after  the  attack,  continues  during  the  following  forty-eight  to 
seventy-two  hours,  and  gradually  diminishes  until  the  tenth  or  four- 
teenth day,  when  resolution  has  advanced  so  far  as  to  give  but  little 
evidence  of  peritonitis  except  upon  deep  pressure. 

Acute  Suppurative  Appendicitis  with  Localized  Purulent 
Peritonitis. — It  still  remains  to  be  mentioned  that  in  non-perforative 
appendicitis  purulent  peritonitis  may  be  a  complication.  The  appen- 
dicular lesion  is  that  of  a  suppurative  inflammation.  The  suppuration 
may  include  a  greater  portion  of  the  tube  or  be  confined  to  one  or 
several  small  abscesses  within  the  wall,  which  by  sudden  perforation  or 
gradual  extension  give  rise  to  a  diffuse  fibrino-purulent  (ichorous),  a 
progressive  fibrino-purulent,  or  a  circumscribed  purulent  peritonitis. 
These  suppurative  lesions  are  certainly  more  frequent  than  we  believe. 

Where  a  diffuse  purulent  peritonitis  or  a  progressive  peritonitis  fol- 
lows such  an  appendicitis,  the  symptoms  are  slower  and  less  in- 
tensely developed  than  in  gangrenous  appendicitis.  What  more  fre- 
quently happens,  however — and  one  may  consider  it  the  rule — is  a 
circumscribed  purulent  peritonitis  as  a  complication  of  this  variety. 
For  the  first  twenty-four  or  forty-eight  hours  the  symptoms  are  similar 
to  those  of  an  acute  appendicitis.  At  this  time,  however,  are  added  the 
signs  of  a  localized  peritonitis,  which  at  first  seems  to  be  advancing 
toward  the  left  half  of  the  abdomen.  During  this  time  constipation  is 
the  rule.  The  fever  is  remittent  between  38.5"  and  39°  or  40°  C. 
The  pulse  is  increased,  but  of  good  quality,  and  the  patient  shows  the 
other  evidences  of  suppuration.  Chills  are  not  only  infrequent,  but,  as 
a  rule,  wanting.  Whether  the  infection  of  the  peritoneum  has  taken 
place  by  perforation  in  an  encapsulated  area  or  by  a  gradual  extension, 
it  is  quite  certain  that  twenty-four  to  forty-eight  hours  after  its  occur- 
rence one  or  two  teaspoonfuls  of  fetid  pus  may  be  found  about  the 
appendix.  Such  a  tumor,  owing  to  the  rigidity  of  the  abdomen,  the  site, 
and  the  meteorism,  is  often  not  appreciable  until  the  fifth  to  the  seventh 
day,  although  present  from  the  third  or  the  fourth  day.  If  one  is  fortu- 
nate, an  oval  mass  may  be  felt  on  the  second  or  third  day  in  the  iliac 
fossa.  The  tumor  does  not  depend  on  the  swollen  appendix,  but  upon 
the  localized  purulent  peritonitis,  which  binds  together  the  intestines 
and  omentum  and  makes  a  tumefied  mass  of  great  extent,  while  the 
actual  purulent  collection  is  small.  Depending  upon  the  location  of  the 
purulent  intraperitoiieal  collection,  we  may  have,  besides  the  symptoms 
of  infection,  pain  in  the  districts  supplied  by  the  genito-crural,  anterior 
crural,  and  obturator  nerves,  as  well  as  vesical  or  rectal  tenesmus. 

The  complications  which  have  followed  this  condition  when  treated 
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expectantly  are — (1)  a  diffuse  purulent  or  progressive  fibrino-purulent 
peritonitis,  either  as  the  result  of  a  gradual  extension  or  the  sudden 
rupture  of  the  purulent  focus ;  (2)  ulceration  of  the  walls  of  the  vessels, 
as  the  deep  circumflex  iliac,  external  iliac  artery,  internal  iliac  vein ;  (3) 
pylephlebitis ;  (4)  retrocsecal  or  mesenteric  suppurative  lymphangitis  or 
lymphadenitis ;  (5)  spontaneous  opening  into  caecum,  rectum,  bladder, 
vagina,  or  externally.  Of  the  spontaneous  fistulse,  the  external  opening 
is  the  most  frequent.  The  communication  with  the  csecum  is  next  in 
frequency.  The  communication  with  the  rectum  or  bladder,  the  exten- 
sion to  the  thoracic  cavity  through  the  retrocsecal  cellular  tissue,  and  the 
ulceration  of  the  arteries  are  next  in  frequency,  but  less  common  than 
the  two  first  complications.  Whether  the  external  opening  or  that  into 
the  caecum  is  the  most  frequent  is  still  a  question  of  statistics.  Besides 
this  intraperitoneal  abscess,  occasionally  the  suppurative  process  is 
thought  to  be  primarily  extraperitoneal.  In  exceptional  instances,  it 
is  maintained  by  some,  the  appendix  may  be  only  partially  surrounded 
by  peritoneum  throughout  a  greater  portion  of  its  extent,  or  it  may  be 
completely  surrounded  in  one  portion  and  not  in  another.  If  this  is 
the  case,  a  primary  retroperitoneal  cellulitis  is  the  natural  outcome. 
Many  surgeons  believe  these  cellulites  are  secondary  to  an  intraperitoneal 
process.  These  paratyphlitic  abscesses,  whether  they  occur  primarily 
in  the  retrocsecal  tissue  or  secondarily  from  the  peritoneum,  show  a  cer- 
tain typical  course.  They  extend  along  the  posterior  wall  of  the  ascend- 
ing colon,  surround  the  kidney,  and  reach  the  border  of  the  liver. 
Advancing  over  the  surface  of  the  liver,  they  often  give  rise  to  extensive 
subphrenic  abscesses  or  thoracic  empyema  and  rupture  into  a  bronchus. 
Such  a  retrocsecal  abscess  may  break  into  the  peritoneal  cavity  at  any 
part  of  its  extent.  In  other  instances  the  abscess  has  advanced  and 
appeared  just  above  or  below  Poupart's  ligament,  has  broken  into  the 
hip-joint  or  through  the  dorso-lumbar  fascia,  and  then  extended  beneath 
the  skin  and  fascia  to  the  middle  of  the  thigh.  All  such  abscesses 
situated  in  the  retrocsecal  tissue  should  be  minutely  examined  for  the 
symptoms  of  an  appendicitis  follow^ed  by  those  of  a  retrocsecal  tumor  and 
septic  infection. 

The  more  marked  the  symptoms  of  this  variety  of  appendicitis  with 
intra-  or  extraperitoneal  abscess  the  easier  the  diagnosis.  When  the 
primary  attack  is  indistinct,  slightly  marked,  or  in  recurrent  cases  where 
the  course  is  insidious,  it  becomes  one  of  the  most  difficult  of  diagnosis, 
and,  consequently,  the  most  dangerous  to  the  patient.  It  is  not  uncom- 
mon to  see  these  cases  suffering  two  to  three  weeks  with  indefinite 
symptoms  of  suppuration,  and  ^\dthout  at  any  time  having  had  distinct 
local  evidences  of  an  appendicular  attack.  Upon  incision,  however, 
more  is  found  than  was  appreciated  by  an  examination.  The  appendix 
is  imbedded  in  a  mass  of  adhesions  sometimes  communicating  with  the 
caecum  or  a  retrocaecal  sac  extending  to  the  liver.  Suppurative  lymph- 
angitis of  the  retroperitoneal  cellular  tissue,  with  or  without  mesenteric 
lymphangitis  and  lymphadenitis,  as  well  as  pylephlebitis  and  its  results, 
are  also  met  in  just  these  cases.  This  variety  is  the  most  difficult  to 
diagnosticate  early,  since  the  initial  symptoms  are  not  always  sharply 
defined  and  the  manifest  symptoms  are  those  of  the  complications  men- 
tioned.    In  our  classification  it  is  spoken  of  as  a  subacute  variety. 
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Chronic  Appexdicitis. — This  variety  is  characterized  by  the  occur- 
rence of  distinct  attacks  with  well-defined  intervals.  It  may  be  divided 
into  two  forms  : 

I.  Those  where  the  attacks  recur  at  long  intervals,  between  which 
there  is  a  period  of  apparent  complete  recovery ; 

II.  Those  cases  where  the  disease  is  chronic,  with  successive  attacks 
at  short  intervals. 

The  appendix  is  usually  thickened  and  dilated.  Its  cavity  is  filled 
with  mucus,  which  is  thick,  abundant,  and  sometimes  mixed  with  pus. 
In  some  instances  only  the  distal  portion  is  dilated,  owing  to  twists, 
flexures,  or  strictures  the  result  of  former  attacks.  The  tension  of  the 
dilated  wall  is  often  marked,  owing  to  the  inability  on  the  part  of  the 
appendix  to  extrude  the  mucus  or  muco-pus  beyond  the  strictures,  flex- 
ures, or  twists  into  the  caecum.  In  a  few  instances  small  pus-foci  have 
been  found  in  the  appendicular  walls.  There  are  frequently  well-marked 
peritoneal  adhesions  present.  In  other  cases  the  appendix  is  not  dilated, 
but  is  converted  into  an  irregular  cord  with  thick  walls  and  a  small  and 
irregular  lumen.  The  adhesions  surrounding  it  may  be  so  abundant  as 
to  render  its  removal  very  difficult.  In  some  instances  recurrent  appen- 
dicites  have  an  additional  lesion — namely,  a  small  perforation  with  a 
periappendicular  abscess  in  which  may  be  found  a  fecal  concretion. 

The  symptomatology  of  the  recurrent  appendicitis  is  the  same  as  in 
the  forms  we  have  described.  It  may  be  a  purely  appendicular  process, 
peritoneal  or  suppurative.  These  attacks  have  been  thought  to  be  due 
to  an  intermittent  distention  of  the  tube  by  mucus.  Others  have  be- 
lieved them  due  to  the  temporary  obstruction  by  a  small  fecal  concre- 
tion. Still  others  maintain  that  each  attack  is  a  fresh  inflammatory 
process  in  the  walls  of  the  appendix  or  in  the  periappendicular  adhesions. 
The  first  two  forms  are  the  more  frequent. 

The  attacks  are  generally  those  of  a  simple  appendicitis  mth  appendic- 
ular colic  or  with  adhesive  peritonitis.  The  attacks  of  pain  may  be  severe 
or  only  characterized  by  an  obscure  pain  in  the  abdomen,  followed  by  a 
fixed  pain  in  the  iliac  fossa.  Muscular  resistance  is  present,  and  yields  in 
three  to  four  days,  when  one  can  feel  the  appendix,  if  favorably  situated, 
as  an  oblong  mass  like  the  finger.  This  remains  in  the  intervals'  of  the 
attacks,  diminishing  in  size  and  somewhat  in  sensitiveness.  The  attacks 
usually  last  eight  to  ten  days.  The  peritoneal  form  differs  only  in  the 
intensity  of  the  local  lesions,  due  to  the  intensity  of  the  appendicular 
inflammatix3n  and  the  peritonitis.  The  suppurative  form  is  quite  infre- 
quent, though  by  no  means  so  uncommon  as  is  generally  thought.  I 
have  seen  several  such  cases  where  in  the  recurrent  attack,  witliout  a 
complete  recrudescence  of  the  local  symptoms,  the  operation  revealed  a 
small  abscess  about  the  appendix  and  enlarged  mesenteric  glands.  In 
the  interval  between  attacks  little  discomfort  may  be  felt,  .but  after  two, 
three,  or  four  such  attacks  the  recovery  is  not  so  complete,  and  local  signs, 
such  as  vague  abdominal  pain,  frequent  attacks  of  colic,  slight  tympa- 
nitis, a  feeling  of  uneasiness  in  the  right  iliac  fossa  brought  about  by 
physical  fatigue,  are  frecjuently  complained  of.  In  the  recurrent  appen- 
dicitis the  interval  is  never  one  of  a  complete  recovery.  In  the  relaps- 
ing variety  this  is  apparently  the  case.  The  recurrent  attacks  offer  a 
safeguard  against  perforation,  or  limit  its  result  if  it  take  place  by  means 
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of  the  adhesive  peritonitis  which  accompanies  it.  The  relapsing  variety 
acts  in  each  attack  as  a  fresh  appendicitis  complicated  by  the  results  of 
the  former  attacks.  While  recurrent  appendicitis  has  not  the  additional 
danger  of  perforation,  in  most  instances  it  transforms  the  patient  into  a 
veritable  invalid,  incapable  of  work.  The  frecj^uency  of  recurrent 
appendicitis  is  still  somewhat  doubtful.  Kraffi  places  it  at  22  per  cent. ; 
Fitz  places  it  at  11  per  cent. 

It  is  difficult  to  say,  precisely,  what  is  the  severity  of  the  apjDendicular 
attacks  when  taken  as  a  whole.  It  is  probably  true  that  about  one-half 
of  the  cases  belong  to  the  lighter  forms — namely,  the  catarrhal,  parietal, 
and  the  parietal  complicated  by  a  fibrinous  peritonitis.  When  we  con- 
sider, however,  the  various  forms  and  their  seriousness  to  the  patient's 
life,  we  must  place  in  the  first  rank  the  acute  perforative  appendicitis 
with  a  general  peritonitis.  This  form  is,  except  in  unusually  favorable 
conditions  as  to  the  time  of  operation,  fatal  in  forty-eight  to  seventy-two 
hours,  either  from  the  abdominal  shock,  sepsis,  or  from  a  diffuse  inflam- 
mation of  the  peritoneum.  The  next  in  point  of  gravity  is  the  subacute 
variety.  This  is  not  the  case  because  of  the  rapidity  or  severitv^  of  the 
infection,  but  in  consequence  of  its  insidious  course,  rendering  the  diag- 
nosis often  uncertain  until  its  complications  are  manifest.  To  this  variety 
belong  the  perforative  appendicites  with  retrocsecal  suppuration,  mesen- 
teric lymphomata,  and  pylephebitis,  with  and  without  abscess  of  the 
liver.  The  third  place  in  point  of  severity  is  occupied  by  the  perfora- 
tive form,  from  either  necrosis  or  suppuration  with  localized  suppurative 
peritonitis.  These  cases  show  52  per  cent,  of  recoveries  when  treated 
expectantly,  and  when  treated  surgically  85  per  cent,  of  recoveries.  The 
fourth  place  is  taken  by  the  recurrent  variety,  which  is  generally  not 
dangerous  to  life,  but  will  render  the  patient  unfit  for  work  and  con- 
stantly exposed  to  some  of  the  more  dangerous  forms.  In  that  variety 
called  relapsing,  with  a  long  interval  of  quiescence,  each  attack  must  be 
placed  under  its  own  form  and  the  dangers  depend  on  the  variety.  The 
last  place  is  occupied  by  the  simple  acute  appendicitis,  including  catarrhal, 
parietal,  and  parietal  with  plastic  peritonitis.  These  cases  recover  from 
the  immediate  attack,  but  may  relapse  or  recur. 

The  question  is  often  raised  whether  it  is  possible  during  the  first 
twenty-four,  forty-eight,  or  seventy-two  hours  to  tell  from  the  character 
of  the  symptoms  if  perforation  will  take  jDlace  or  not.  It  is,  however, 
impossible  to  answer  during  this  time,  but  on  the  tliird  or  fourth  day  one 
will  find  a  partial  or  general  peritonitis  or  its  absence.  If  the  latter  is 
the  case,  then  the  appendicitis  will  remain  in  50  per  cent,  of  the  cases — 
at  the  most,  a  simple  parietal  one.  There  are,  however,  cases  where  the 
signs  of  an  acute  peritonitis  are  wanting,  and  perforation  and  extension 
of  the  inflammation  in  the  appendix  involves  a  very  limited  area  or 
extends  into  the  retrocsecal  cellular  tissue.  A  careful  examination  of  the 
iliac  fossa  will  reveal,  in  most  cases,  an  abnormal  thickening  to  the  out- 
side or  behind  the  CEecum  and  above  the  level  of  the  anterior  superior 
spine  of  the  ilium.  This  local  condition,  witli  even  obscure  manifesta- 
tion of  a  previous  appendicitis,  will  be  found  to  be  derived  from  a  retro- 
csecal cellulitis  from  subacute  appendicitis.  To  avoid  any  error  in  the 
examination  of  the  fossa  it  is  necessary  that  the  csecum  be  empty.  If 
peritoneal  symptoms  are  present,  the  lesion  will  be  either  a  general  or  a 
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partial  peritonitis.  If  general,  the  patient  will  present  the  local  and 
general  signs  of  a  peritoneal  sepsis  or  a  diifuse  purulent  (ichorous)  peri- 
tonitis, the  symptoms  of  which  have  been  fully  described.  If  at  first  a 
partial  peritonitis  exists,  the  symj)toms  will  refer  to  a  progressive  fibrino- 
purulent,  an  adhesive,  or  a  localized  suppurative  peritonitis.  In  the 
adhesive  variety  the  local  and  general  symptoms  diminish  steadily  from 
the  third  or  fourth  to  the  eighth  or  tenth  day,  so  that  at  that  time  the 
peritoneal  symptoms  are  practically  wanting,  except  for  the  slight  pain 
remaining.  If  the  abatement  of  the  symptoms  is  irregular  and  incom- 
plete, and  the  fever  persists  and  assumes  an  intermittent  or  remittent 
type,  with  increasing  malaise  and  anorexia,  the  condition  is  one  of  a 
localized  suppurative  or  a  progressive  fibrino-purulent  peritonitis.  In 
case  of  the  localized  suppuration  the  local  signs  of  a  tumor  in  the  iliac 
fossa  ate  present,  and  no  perceptible  augmentation  takes  place.  If  the 
process  is  a  progressive  one,  the  increase  in  the  size  of  the  tumor  and  the 
advance  of  the  peritonitis  to  the  left  of  the  abdomen  or  upward  along 
the  csecum  and  in  both  directions  is  obtained  by  repeated  careful  exam- 
inations of  the  abdomen.  In  some  cases,  however,  especially  in  the  sub- 
acute variety,  pus  may  be  present  without  marked  symptoms,  either  local 
or  general,  and  we  must  rely  upon  an  indefinitely  defined  induration  in 
the  neighborhood  of  the  appendix  with  slight  remittent  temperature  and 
septic  cachexia.  Of  all  the  varieties,  the  subacute  is  the  most  difiicult 
and  uncertain  of  an  early  and  accurate  diagnosis. 

In  the  early  stage  of  every  appendicitis  where  pain  alone  is  the 
marked  symptom  a  careful  examination  must  exclude  hepatic  colic, 
renal  colic,  and  acute  indigestion.  In  hepatic  colic  the  pain  is  present 
as  an  epigastric  constriction  :  the  cramps  involve  the  region  of  the 
stomach.  Vomiting  is  more  frequent  and  is  repeated.  The  pain 
radiates  toward  the  shoulder  or  scapula ;  sensibility  is  extreme  beneath 
the  costal  border.  The  fixed  point  of  pain  is  at  the  level  of  the  gall- 
bladder. In  appendicitis  the  pain  is  more  intestinal,  sub-  or  periumbili- 
cal. Vomiting  is  occasional.  The  pain  radiates  toMard  the  umbilicus. 
The  fixed  point  of  pain  is  in  the  right  iliac  fossa,  generally  at  McBurney's 
point.  In  nephritic  colic  the  pain  radiates  downward  to  the  testicle  or 
anus,  accompanied  by  vesical  or  rectal  tenesmus  and  retraction  of  the 
testicle.  Oliguria  is  often  present.  Although  appendicitis  when  favor- 
ably situated  on  the  border  of  the  pelvis  may  cause  retraction  of  the 
testicle  and  painful  micturition,  its  other  signs  are  so  manifest  as  to  pre- 
vent this  error.  I  have  seen  two  such  cases  with  painful  micturition 
and  retraction  of  the  testicle,  but  in  both  cases  the  character  of  the  pain, 
its  radiations,  and  the  fixed  point  of  greatest  intensity  upon  pressure 
allowed  a  differential  diagnosis.  In  the  acute  indigestion  the  first  effect 
is  the  pain,  and  often  the  vomiting.  The  vomiting  is  only  an  effort  of 
the  stomach  to  relieve  itself,  and  has  no  diagnostic  worth.  The  pain, 
hoAvever,  is  and  remains  diffuse,  localizing  itself,  if  at  all,  in  the  descend- 
ing colon  or  sigmoid  flexure.  Under  this  condition  we  must  think  of 
the  possibility  of  an  appendix  situated  in  the  left  hypochondrium,  with 
its  fixed  point  of  jDain  there.  Janeway  has  referred  to  the  similarity 
which  may  exist  between  appendicitis  with  pain  in  the  lumbar  region 
(subacute  variety)  and  lumbo-abdominal  neuralgia.  Gibney  has  made 
similar  observations  in  reference  to  appendicitis  and  coxalgia. 
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Intestinal  paresis  occurring  in  the  course  of  an  appendicitis  with 
general  or  progressive  peritonitis  has  been  not  infrequently  confounded 
with  an  internal  strangulation  of  the  intestines.  The  diagnosis  is  made 
by  the  examination  of  the  abdomen.  In  an  internal  hernia  or  strangu- 
lation with  obstruction,  as  well  as  in  intestinal  paresis  following  perfora- 
tive appendicitis,  the  mode  of  onset  is  sudden,  and  in  the  case  of 
obstruction  more  commonly  without  any  definite  preliminary  symptoms. 
A  rigor  may  usher  in  an  acute  peritonitis.  This  will  not  be  the  case  in 
acute  obstruction.  In  acute  obstruction  the  temperature  is  usually  low 
or  subnormal,  and  remains  so  throughout  the  progress  of  the  case.  In 
acute  peritonitis  with  intestinal  paresis  this  may  be  the  case,  or  the  tem- 
perature may  be  elevated  and  remittent.  In  the  peritonitis  with  intes- 
tinal paresis  pain  is  severe  and  is  attended  with  extreme  tenderness, 
except  in  cases  of  peritoneal  sepsis.  In  obstruction  the  pain  is  at  first 
severe,  but  there  is  no  marked  tenderness.  Meteorism  may  be  localized 
at  first  in  obstruction.  It  is  diffused  from  the  commencement  in  diffuse 
peritonitis.  It  is  wanting  in  peritoneal  sepsis.  AVhen  intestinal  obstruc- 
tion exists  in  a  case  of  appendicitis  complicated  by  abscess  or  adhesions 
producing  the  obstruction,  temperature  is  a  valuable  sign,  since  it  does 
not  occur  in  intestinal  obstruction  alone.  Yet  the  main  diagnostic 
value  depends  upon  the  diagnosis  of  an  existing  or  preceding  appen- 
dicitis, together  with  the  evidence  of  simple  obstruction. 

With  the  subacute  variety  complicated  with  abscess,  typhoid  fever, 
tubercular  enteritis,  and  peritonitis  involving  the  csecum  and  ilium,  or 
actinomycosis,  may  be  confounded  if  the  symptoms  of  the  appendicitis 
are  not  carefully  looked  after.  To  a  careful  diagnostician,  however, 
this  possibility  will  not  occur  after  a  complete  history  of  the  course 
of  the  disease  and  a  careful  examination  of  the  abdomen  has  been 
made.  With  the  tumor  resulting  from  a  subacute  appendicitis  can- 
cer of  the  caecum — i.  e.  ileo-csecal  valve — may  be  confounded.  It  is 
impossible  in  most  cases,  unless  the  case  is  well  marked,  to  make  the 
diagnosis  positively  without  incision.  With  the  appendix  situated 
behind  the  caecum,  and  a  retrocsecal  abscess  complicating  it,  the  diagnosis 
may  be  difficult  to  make  from  a  pyonephrosis,  perinephritic  abscess,  or 
an  empyema  of  the  gall-bladder.  A  careful  examination  and  good  his- 
tory of  the  case  will  generally  reveal  the  true  state.  When  the  tumor 
is  situated  below  and  to  the  inner  side  of  the  caecum  and  hanging  over 
the  brim  of  the  pelvis,  pyosalpinx  and  pelvic  haematocele  have  both  led 
to  an  error  in  diagnosis.  It  should  be  kept  in  mind  that  during  preg- 
nancy perforative  appendicitis  has  occurred.  In  some  cases  the  perfora- 
tion has  taken  place  just  after  delivery.  In  other  cases  it  has  mani- 
fested itself  during  the  last  months  of  the  pregnant  state.  The  possibility 
of  pregnancy  after  a  severe  appendicitis  would  alone  justify  the  removal 
of  the  organ,  since  those  cases  occurring  at  this  time  have  been  most 
frequently  perforative,  with  general  peritoneal  sepsis  or  a  diffuse  puru- 
lent peritonitis,  and  fatal  in  their  results. 
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By  CHARLES  McBURNEY,  M.  D. 


The  surgical  treatment  of  appendicitis  should  be  considered  under 
two  heads — dSrst,  palliative  treatment ;  second  operative  or  radical  treat- 
ment. 

Palliative  treatment  is  to  be  applied  to  all  cases  of  acute  appen- 
dicitis in  their  incipient  stage,  excepting  when  they  are  characterized  by 
such  violent  symptoms  at  the  very  onset  that  operation  is  immediately 
called  for.  Absolute  rest  in  bed  should  be  insisted  upon,  and  either  hot 
or  cold  applications  be  made  over  the  right  iliac  fossa.  As  a  rule,  cold 
applications  in  the  form  of  the  ice-bag,  or,  better  still,  the  cold  rubber 
coil,  are  the  most  efficient  in  relieving  pain  and  tending  to  diminish  or 
restrain  inflammatory  action.  Such  hot  applications  as  are  capable  of 
causing  vesication  and  all  skin-irritants,  like  blisters,  iodine,  etc.,  are  to 
be  avoided  absolutely.  They  are  entirely  useless  so  far  as  restraining 
the  disease  is  concerned,  and  they  immediately  put  the  integument  in  an 
unfavorable  condition  for  operation  should  operation  become  necessary. 
The  early  nausea  and  vomiting  which  occur  so  frequently  at  the  begin- 
ning of  the  disease  are  best  treated  by  entire  rest  of  the  stomach.  During 
the  short  period  when  vomiting  lasts  no  food  is  necessary,  and  if  stimu- 
lant seems  required  it  may  be  given  by  the  rectum.  Troublesome  vom- 
iting is  best  treated  by  teaspoonful  closes,  frequently  repeated,  of  very 
hot  water  and  by  the  hypodermic  injection  of  morphine  in  the  dose  of 
one-eighth  or  one-sixth  of  a  grain.  After  a  positive  diagnosis  has  been 
made  it  is  often  desirable,  and  even  necessary,  to  give  a  hypodermic 
injection  of  morphine  for  the  relief  of  pain.  But  before  the  diagnosis 
has  been  made  no  morj)hine  should  be  given,  and  even  afterward  it  is 
very  undesirable  that  enough  anodyne  should  be  administered  to  mask 
the  symptoms,  and  so  lead  the  attendant  to  underestimate  the  severity 
of  the  attack.  Cathartics  are  not  indicated  at  the  beginning  of  an  at- 
tack of  appendicitis.  Complete  rest  of  the  intestine,  as  of  the  whole 
individual,  is  called  for,  and  cathartics  only  tend  to  increase  vomiting 
and  the  general  unrest  of  the  patient.  Moreover,  the  commencement 
of  the  larger  intestine  very  rarely  contains  fecal  accumulations  at 
the  beginning  of  the  disease,  and  if  an  evacuation  of  the  lower  bowel  is 
called  for,  it  is  best  obtained  by  means  of  an  enema.  The  use  of  anti- 
pyretics during  the  first  days  is  to  be  deprecated,  for  these,  like  frequent 
doses  of  morphine,  by  lowering  the  temperature  and  so  masking  symp- 
toms mislead  the  attendants.  When  nausea  has  subsided,  milk,  beef- 
juice,  or  any  acceptable  broth  may  be  given  in  moderate  quantity,  and 
only  gradually  increased.     No  purely  medical  treatment  of  actual  value 
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in  preventing  or  controlling  the  disease  has  yet  been  presented  to  the 
profession. 

An  attack  of  appendicitis  is  not  to  be  considered  as  finished  until  the 
bowel-function  has  become  re-established  and  all  symptoms  have  disap- 
peared, excepting  perhaps  a  little  tenderness  when  deep  pressure  is  made 
over  the  seat  of  the  appendix.  This  last  sign  may  exist  for  some  time 
after  the  individual  is  in  other  respects  entirely  restored  to  health. 

The  operative  or  radical  treatment  of  appendicitis  must  vary 
much  according  to  the  nature  of  the  case,  but  it  is  not  to  be  assumed  that 
every  case  which  is  not  very  mild,  and  which  does  not  begin  to  subside 
at  an  early  period,  will  be  subjected  to  operation.  Whatever  may  be 
the  views  of  the  attending  surgeon,  the  question  in  regard  to  operation 
will  frequently  be  answered  in  the  negative.  Certain  contraindications 
may  exist,  such  as  coincident  disease  of  a  grave  nature,  or  extreme 
obesity  such  as  to  render  an  operation  too  difficult  or  hazardous ;  the 
patient  or  the  patient's  friends  may  refuse  consent ;  and,  lastly,  the  sur- 
roundings of  the  patient,  the  total  lack  of  experience  on  the  part  of 
the  attending  surgeon,  or  the  absence  of  proper  assistance  may  render 
operation  very  inadvisable.  The  operation  in  any  case  may  be  exceed- 
ingly difficult,  and  should  not  be  undertaken  in  the  face  of  any  remov- 
able difficulties. 

It  is  unnecessary  to  mention  here,  in  detail,  all  of  the  precautions 
which  should  be  taken  to  ensure  the  greatest  safety,  for  they  are  such 
as  should  be  taken  in  every  important  surgical  operation.  It  is  enough 
to  say  that  every  effort  should  be  made  to  avoid  the  introduction  of 
sepsis,  whether  pus  exists  about  the  appendix  or  not. 

Any  good  table,  properly  covered,  is  satisfactory.  The  patient  should 
lie  upon  his  back  in  a  good  light.  In  the  opinion  of  the  writer,  no 
advantage  is  to  be  derived  in  this  operation  from  the  Trendelenburg 
position.  A  good  assistant  is  of  the  utmost  importance,  for  his  fingers 
will  be  of  far  more  use  in  holding  intestinal  coils  out  of  the  way  than 
the  most  carefully  placed  retractors  and  packings.  After  the  patient  is 
completely  anaesthetized  and  the  abdominal  muscles  are  entirely  relaxed, 
a  careful  examination  by  palpation  should  be  made  of  the  region  of  the 
appendix.  When  the  muscles  are  quite  flaccid  it  is  not  unfrequently 
possible  to  make  out  a  thickened,  enlarged  appendix  and  to  locate  its 
position  accurately.  At  this  time,  too,  tumor  can  frequently  be  detected 
which  previously  had  escaped  recognition. 

The  probable  amount  of  intra-abdominal  dissection  that  will  be  re- 
quired will  influence  one  in  the  selection  of  the  method  of  operation, 
and  this  will  often  be  determined,  even  in  cases  where  pus  is  quite 
positively  absent,  by  the  history  of  the  case,  as  the  extent  and  severity 
of  the  inflammatory  action  in  previous  attacks  usually  determine  the 
extent  and  density  of  adhesions.  The  presence  or  absence  of  tumor  is 
also  of  importance,  for  when  tumor  continues  to  exist  throughout  the 
interval  of  freedom  from  all  acute  signs  the  intra-abdominal  dissection 
is  often  difficult  and  necessitates  free  incision.  The  incision  of  the 
abdominal  wall  should  be  so  made  as  to  permit  ready  access  to  the  base 
of  the  appendix,^  as  this  is  the  only  part  of  the  organ  that  is  at  all  uni- 

^  In  cases  presenting  large  or  unusually-placed  abscess  the  position  of  the  incision 
may  differ  much  from  that  ordinarily  employed. 
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formly  placed,  and  from  this  point  often  must  the  intra-abdominal  dis- 
section begin.  All  surgeons  are  of  one  mind  in  this,  that  the  incision 
should  be  made  to  the  right  of  the  edge  of  the  rectus  muscle ;  that  is, 
at  some  point,  varying  in  different  cases,  between  the  rectus  muscle  on 
the  inside  and  the  outer  part  of  Poupart's  ligament  on  the  outside. 

In  describing  the  operative  treatment  of  cases  of  appendicitis  it  will 
be  most  convenient  to  first  consider  those  cases  which  most  nearly 
approach  the  normal  condition — namely,  cases  of  recurrent,  relapsing, 
and  chronic  disease.  No  one  method  of  operation  is  suitable  for  all 
cases,  for  they  vary  much  in  the  extent  of  operative  work  required  and 
in  the  difficulties  encountered.  In  some  cases  it  is  perfectly  evident, 
from  the  previous  history  of  the  case,  that  the  operation  required  will 
be  nearly  such  as  would  be  proper  if  one  were  called  on  to  remove  a 
normal  appendix.  In  others  the  history  and  the  physical  examination 
of  the  patient  render  it  quite  certain  that  to  complete  the  operation  a 
quite  extensive  and  difficult  intra-abdominal  dissection  should  be  antici- 
pated. 

The  indications  for  operation  in  cases  of  recurrent  appendicitis  must 
vary  much  in  different  cases,  according  to  the  severity  of  the  attacks, 
the  loss  of  time,  and  the  disability  which  they  have  occasioned,  the  pres- 
ence or  absence  of  contraindications  to  operation,  and  also  according  to 
the  ability  of  the  operator  to  perform  a  perfect  operation  amid  suitable 
surroundings.  Supposing  that  no  contraindications,  such  as  coexistent 
important  disease  or  other  obstacle  to  safe  operation,  such  as  very  great 
obesity,  are  present,  operation  should  be  fairly  considered  in  every  well- 
defined  case.  While  one  would  hesitate  to  advise  operation  in  the  case 
of  an  individual  who  had  had  but  one  very  mild  attack,  yet  even  the 
most  conservative  practitioner  of  experience  will  acknowledge  that  the 
future  of  that  individual  is  uncertain.  Still,  in  such  a  case  most  sur- 
geons would  advise  delay  to  determine  whether  a  second  attack  would 
occur.  It  by  no  means  always  does  occur.  If  only  one  attack  has  been 
noted,  but  if  that  attack  has  been  very  clearly  defined  with  active  symp- 
toms, and  more  especially  if,  after  the  attack,  well-pronounced  tumor  or 
abnormally  enlarged  tender  appendix  can  be  felt,  operation  should  be 
done  without  waiting  for  recurrence.  A  great  many  lives  have  been 
lost  by  delay  under  such  circumstances.  If  several  attacks  have  oc- 
curred, and  particularly  if  they  have  been  of  increasing  severity,  ope- 
ration offers  the  only  reasonable  hope  of  safety  and  a  return  to  complete 
health.  When  one  considers  the  very  small  mortality  accompanying 
the  operation  done  during  the  period  of  quiescence — not  more  than  1  or 
2  per  cent,  in  the  hands  of  good  operators,  even  when  the  operations 
include  many  difficult  and  unfavorable  cases — one  may  well  hesitate  to 
advise  delay  in  applying  the  only  remedy  that  can  cure.  The  small 
risk  from  the  operation  is  to  be  contrasted  with  the  uncertainty  of  life, 
the  loss  of  time,  the  disability,  the  impairment  of  general  health,  and 
the  constant  dread  which  exists  in  most  cases  of  recurring  appendicitis. 
It  should  not  be  forgotten,  too,  that  the  most  favorable  time  for  ope- 
ration is  during  the  interval  between  attacks,  and  that  a  recurrence  may 
urgently  demand  operation  to  save  life  at  a  time  when  a  less  perfect 
operation  can  be  done  and  when  the  risk  to  life  is  greater. 

The  patient  should  be  prepared  for  operation  by  securing  thorough 
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evacuation  of  the  bowels  on  the  day  before.  On  the  morning  of  ope- 
ration a  large  enema  should  be  administered.  The  whole  abdominal 
wall  should  be  thoroughly  sterilized. 

A  free  skin-incision  is  very  desirable.  The  incision  should  begin 
about  one  inch  above  a  line  drawn  from  the  anterior  superior  spinous 
process  of  the  ilium  to  the  umbilicus,  and  may  be  so  placed  as  to  corre- 
spond with  a  line  drawn  parallel  to  and  about  half  an  inch  to  the  right  of 
the  edge  of  the  rectus  muscle ;  or,  starting  at  the  same  level,  it  may  lie 
farther  outward,  and  be  drawn  obliquely  so  as  to  cross  at  right  angles 
the  line  drawn  from  the  anterior  spine  to  the  umbilicus  at  a  point  from 
one  and  a  half  to  two  inches  internal  to  the  spinous  process.  The  exter- 
nal oblique  aponeurosis  should  be  clearly  exposed  and  its  fibres  separated 
with  knife  or  scissors  without  cutting  any  of  them  transversely.  If 
the  first  incision  has  been  chosen,  that  near  the  rectus  muscle,  the  ten- 
dinous termination  of  the  internal  oblique  will  be  uncovered  when  the 
edges  of  the  incision  in  the  external  oblique  are  separated.  This  ten- 
dinous layer  is  to  be  divided  through  a  distance  of  about  two  inches,  and 
at  the  same  time  the  tendon  of  the  transversalis  muscle  is  divided  as  well. 
It  is  very  desirable  to  avoid  opening  the  sheath  of  the  rectus  muscle,  as 
doing  so  always  interferes  with  subsequent  neat  apposition  of  the  edges 
of  the  wound,  and  is  frequently  accompanied  by  unnecessary  bleeding 
from  wounded  twigs  of  the  deep  epigastric  artery.  For  this  reason  it  is 
better  to  place  the  incision  just  external  to  the  commencement  of  the 
tendinous  fibres.  A  few  muscular  fibres  will  be  thus  divided,  though 
most  of  the  section  will  pass  through  tendon  only.  The  sheath  of  tbe 
rectus  muscle  will  then  be  safely  avoided,  and  the  tissues  composing  the 
edges  of  the  wound  will  not  separate  from  one  another,  and  will  be 
readily  handled  when  the  wound  is  to  be  sutured. 

If  the  second  incision,  that  lying  farther  outM^ard,  has  been  chosen, 
then  the  separation  of  the  fibres  of  the  external  oblique  will  expose  the 
muscular  surface  of  the  internal  oblique  most  readily.  The  deeper 
incision  will  pass  directly  through  the  muscular  fibres  of  the  internal 
oblique  and  transversalis;  and  here,  again,  the  deeper  incision  need  not, 
at  first,  be  more  than  two  inches  in  length.  The  tissue  now  exposed  is 
the  fascia  transversalis,  which  should  be  incised  in  the  same  manner, 
exposing  the  fatty  layer  between  the  fascia  and  the  peritoneum.  The 
fatty  layer  may  readily  be  pulled  apart  with  forceps  or  cut  with  scis- 
sors. All  bleeding  vessels  should  now  be  ligated,  all  artery  clamps 
removed,  and  the  wound  and  surrounding  area  be  thoroughly  cleansed, 
preferably  with  normal  salt  solution.  The  wound  being  dry  and  clean 
and  the  hands  washed  freshly,  the  peritoneum  should  be  opened,  care 
being  taken  that  no  underlying  adherent  portion  of  intestine  or 
omentum  is  wounded.  Through  the  limited  wound  now  made  the  fore 
finger  is  to  be  introduced  and  search  made  for  the  appendix.  Not 
infrequently  it  will  be  at  once  found,  and  when  free  from  adhesions  will 
be  readily  turned  out  through  the  wound,  so  that  the  rest  of  the  work 
may  be  made  practically  extraperitoneal.  In  other  cases  it  will  be 
readily  discovered  that  the  appendix  is  firmly  adherent  or  much  mis- 
placed, in  which  event  it  will  often  be  best  to  no\v  further  enlarge  the 
abdominal  wound  to  three  inches  or  more  in  length,  to  permit  of  safe  and 
speedy  dissection.    In  other  cases  the  finger  will  fail  to  find  the  appendix, 


SURGICAL   TREATMENT  OF  APPENDICITIS.  419 

and  search  must  be  made  in  a  more  systematic  manner.  The  most  cer- 
tain method  is  the  following :  First  find  the  ascending  colon,  readily 
recognized  by  its  longitudinal  muscular  bands.  Tracing  the  colon  down- 
ward, the  anterior  of  these  bands  leads  directly  to  the  base  of  the  appen- 
dix. In  pursuing  the  search  it  may  be  convenient  to  draw  out  a  portion 
of  the  colon,  which  again  should  be  replaced  when  the  base  of  the 
appendix  is  detected.^ 

If  the  appendix  is  firmly  adherent,  it  should  never  be  blindly  torn 
out  with  the  finger.  The  adhesions  sometimes  bleed  sharply,  and  the 
appendix  may  be  closely  attached  to,  even  communicate  with,  a  coil  of 
intestine.  At  this  stage  the  fingers  of  a  good  assistant  are  invaluable  in 
holding  back  obtrusive  portions  of  omentum  and  coils  of  small  intestine. 
A  sponge  or  gauze  pad  held  in  the  jaws  of  a  sponge-holder  is  often 
better  than  a  finger  for  this  purpose.  If  the  tip  of  the  appendix  can 
be  readily  reached,  it  is  well  to  begin  the  separation  of  adhesions 
and  the  tying  oif  of  the  mesentery  of  the  appendix  at  this  point,  and  so 
work  toward  the  base.  Adhesions  can  generally  be  broken  down  by 
blunt  dissection,  but  if  vascular  they  should  be  tied  with  fine  catgut. 
If  the  appendix  is  adherent  to  a  coil  of  intestine,  great  care  should  be 
taken,  and  in  some  cases  it  is  wiser  to  leave  a  thin  layer  of  the  outer  coat 
of  the  appendix  attached  to  the  intestine  than  to  run  the  risk  of  dam- 
aging the  gut.  When  the  appendix  is  closely  attached  to  intestine,  the 
point  of  attachment  may  cover  a  communication  between  the  two,  and 
such  communication  is  necessarily  opened  M'hen  the  separation  is  made,  and 
the  intestinal  wound  requires  suture.  If  the  mesentery  of  the  appendix 
is  narrow,  it  may  be  tied  off  with  a  single  catgut  ligature  passed  with 
the  aneurysm  needle  near  the  base  of  the  appendix.  If  the  mesentery  is 
wide,  it  is  better  to  tie  it  off  in  sections,  the  ligatures  being  applied  far 
enough  away  from  the  appendix  to  avoid  their  slipping  when  the  appen- 
dix is  cut  away.  The  dissection  is  thus  made  from  the  apex  to  the  base 
until  nothing  remains  but  the  attachment  to  the  colon.  In  many  cases, 
however,  the  distal  end  of  the  appendix  is  deeply  and  strongly  adherent, 
and  even  its  whole  length  may  be  densely  covered  by  adhesions.  In 
such  cases  it  is  best  to  first  detach  the  base  of  the  organ  from  the  colon, 
disposing  of  the  proximal  orifice  at  once,  and  then  from  base  to  apex 
making  the  dissection,  the  colon  being  now  pushed  out  of  the  way  and 
the  mesentery  and  adhesions  being  dealt  with  by  blunt  dissection,  scis- 
sors, and  ligatures,  as  may  be  called  for.  The  appendix  should  usually 
be  cut  at  a  point  about  a  quarter  of  an  inch  distant  from  the  colon. 
It  should  not  be  ligated  at  first  between  the  point  of  section  and  the 
colon,  for  the  reason  that  a  stricture,  even  completely  impervious,  may 
exist  between  the  section  and  the  cavity  of  the  colon.^ 

If  this  condition  exists  and  a  ligature  is  applied  beyond  the  stric- 
ture, the  operator  will  reproduce  the  conditions  liable  to  induce  a  fresh 
attack.  After  the  section  is  made  a  probe  should  always  be  passed 
through  the  base  of  the  appendix  into  the  colon  to  determine  that 
natural  drainage  for  the  stump  will  exist.     If  the  canal  is  not  pervious, 

^  The  appendix  is  always  to  be  found  in  recurrent  or  relapsing  cases  if  sufficiently 
careful  search  is  made.  It  is  never  "  absorbed "  in  these  cases,  although  in  delayed 
acute  cases  it  is  often  entirely  destroyed  by  an  active  sujipui-ating  process.  But  the  finger 
alone,  unaided  by  the  eye  and  projier  incision,  may  fail  to  find  it. 

^  The  writer  has  met  with  several  such  instances. 
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the  interior  up  to  the  point  of  stricture  should  be  dissected  out  or  cauter- 
ized before  suture  or  ligature  is  applied. 

The  methods  of  disposing  of  the  stump  are  various.  The  peritoneal 
coat  of  the  stump  may  be  pulled  over  tlie  middle  and  inner  coats  and 
carefully  sutured  with  fine  silk  or  catgut,  or  the  mucous  membrane  of 
the  stumjD  may  be  cut  out  and  the  middle  and  outer  coats  sutured.  If 
the  stump  is  not  too  rigid  and  is  sufficiently  patent,  it  may  be  depressed 
into  the  wall  of  the  colon,  and  the  rim  of  peritoneum  at  the  base  of  the 
point  of  inversion  may  be  sutured  by  a  double  row.  The  stump  may 
also  be  cut  away  very  close  to  the  colon,  and  that  portion  of  the  wall  of 
the  colon  which  includes  the  orifice  be  depressed  with  a  probe,  and  the 
edges  of  the  furrow  thus  made  sutured  with  a  double  row  of  fine  catgut 
or  silk. 

The  writer  has  frequently  used  the  following  plan  :  The  appendix 
having  been  cut  away,  as  usual,  the  edge  of  the  stump  is  held  with  a 
forceps.  The  permeability  of  the  short  canal  is  tested  with  a  probe. 
The  fine  point  of  thePaquelin  cautery  is  then  pushed  in  so  as  to  destroy 
the  mucous  membrane  nearly  to  the  colon.  A  fine  catgut  ligature  is  tied 
about  the  stump  within  the  cauterized  area.  The  button  of  the  stump 
beyond  the  ligature  is  then  reduced  with  scissors  to  very  small  propor- 
tions, and  its  surface  freshly  cauterized.  This  method  has  proved  simple 
and  efficient  in  a  large  number  of  cases.  The  author  feels  justified  in 
highly  recommending  it. 

A  very  neat  and  perfect  method  of  closing  the  stump  has  been 
recently  suggested  by  Dr.  Robert  Dawbarn.  A  continuous  purse-string 
suture  of  silk  passing  through  the  superficial  layers  of  the  caecum,  one- 
fourth  of  an  inch  distant  from  the  base  of  the  appendix,  is  first  placed, 
but  not  tied.  The  appendix  is  cut  away,  leaving  a  stump  about  half 
an  inch  long.  The  canal  of  this  stump  is  stretched  with  fine  forceps, 
and  the  stump  then  invaginated  into  the  intestine.  The  purse-string 
suture  is  then  tied,  the  forceps  used  for  invagination  being  withdrawn  at 
the  moment  of  tying.  Nothing  could  be  better  than  this  for  cases  in 
which  the  method  is  feasible.  Of  course  when  the  stump  is  very  rigid 
or  much  diseased  invagination  may  be  impracticable,  and  some  simple 
form  of  suture,  after  cutting  away  diseased  tissue,  must  be  resorted  to ; 
but  the  reader  is  warned  that  when  the  stump  is  thick  and  stiff  or  the 
calibre  very  narrow  there  is  danger  that  by  this  method  the  diseased 
stump  may  be  not  inverted  at  all,  but  merely  depressed  into  the  wall  of 
the  colon.  In  this  case  drainage  of  the  septic  stump  into  the  colon 
might  fail  to  go  on. 

All  portions  of  intestine  that  have  been  exposed  or  handled,  and  the 
whole  wound-area,  should  be  thoroughly  washed  with  hot  sterile  salt 
solution,  and  all  bleeding  points  carefully  attended  to  with  ligature  or 
cautery.  The  peritoneal  wound,  and  also  the  wound  in  the  fascia  trans- 
versalis,  are  to  be  sutured  closely  with  catgut.  The  muscular  or  tendi- 
nous wound  in  the  abdominal  wall  is  also  to  be  separately  sutured, 
every  effort  being  made  to  obtain  close  apposition,  and  so  avoid  the  tend- 
ency to  subsequent  hernia.  The  aponeurosis  of  the  external  oblique 
may  be  rapidly  closed  with  a  continuous  catgut  suture.  If  the  work  has 
been  done  with  proper  regard  to  asepsis,  the  whole  wound  should  be  closed 
and  no  drainage  made.     Occasionally,  however,  a  patient  giving  only  the 
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usual  history  of  recurrent  appendicitis  will  be  found  at  operation  to 
have  a  septic  focus  in  the  form  of  an  encysted  abscess  or  encapsuled 
granulation-tissue.  In  such  cases  a  strip  of  gauze  or  other  drainage 
should  for  safety  be  brought  out  through  the  wound.  The  skin-wound 
is  closed  in  the  usual  manner.  The  author  inserts  at  each  end  of  the 
skin-wound  a  small  strip  of  thin  gutta-percha  to  drain  the  subcutaneous 
spaces  only.  This  is  removed  at  the  first  dressing  and  never  leaves 
a  sinus. 

The  first  change  of  dressings  may  be  made  at  the  end  of  twenty-four 
or  forty-eight  hours  as  is  most  convenient,  and  any  superficial  drainage, 
such  as  has  been  just  referred  to,  removed.  Sutures,  if  of  silk,  should 
be  removed  on  the  seventh  or  eighth  day,  or  earlier  if  causing  irritation. 
If  the  wound  has  required  deep  drainage  with  gauze  from  the  time  of 
operation,  such  drainage  material  should  be  removed  on  the  second  or 
third  day,  and  replaced  or  not  according  to  the  condition  of  the  wound. 
Very  complete  repair  should  have  taken  place  in  any  wound  involving 
the  whole  thickness  of  the  abdominal  wall  before  the  patient  should  be 
allowed  to  rise  or  even  to  sit.  Certainly  in  all  cases  where  the  muscular 
or  tendinous  wall  has  been  divided  by  section  of  the  fibres  at  right  angles 
to  their  course  recumbency  for  three  weeks  should  be  maintained.  This 
care  is  required  in  order  to  diminish  as  much  as  possible  any  tendency 
to  weakness  of  the  scar-tissue  and  subsequent  hernia. 

Incision  of  the  abdominal  wall  in  two  different  lines  has  been 
described,  and  it  will  be  remembered  that  in  one  of  them  the  tendinous 
termination  of  the  internal  oblique  and  transversalis  muscles  was  divided, 
the  section  crossing  the  course  of  the  fibres  at  right  angles.  In  the 
second  incision  the  muscular  fibres  of  the  internal  oblique  and  trans- 
versalis are  divided  at  nearly  a  right  angle.  These  incisions  divide  also 
the  nerves  which  cross  the  line  of  section  to  supply  the  abdominal  mus- 
cles, and  more  especially  the  rectus  muscle.  Partial  muscular  j)aralysis 
of  this  portion  of  the  abdomen  is  necessarily  produced.  The  oblique 
incision,  which  lies  nearer  to  the  anterior  spine  of  the  ilium,  is  more 
difficult,  and  is  accompanied  by  more  bleeding,  than  the  one  which  lies 
close  beside  the  edge  of  the  rectus  muscle,  but  it  is  better  suited  to  the 
intraperitoneal  work  required  in  many  cases.  When  the  appendix  lies 
to  the  outside  of  the  colon,  pointing  upward,  or  when  it  passes  from 
without  inward  behind  the  colon  or  downward  close  to  Poupart's  liga- 
ment, it  is  most  readily  reached  and  followed  to  its  termination,  if  adhe- 
rent, when  approached  from  without.  To  avoid  the  damage  to  the 
abdominal  wall  which  is  caused  by  either  of  the  incisions  which  have 
been  described,  and  to  allow  of  more  perfect  replacement  of  the  parts 
disturbed,  the  writer  devised  the  following  operation  :  A  skin-incision 
about  three  inches  long  is  made,  beginning  at  a  jjoint  one  inch  above  the 
line  drawn  from  the  anterior  iliac  spinous  process  to  the  umbilicus,  pass- 
ing obliquely  downward,  crossing  that  line  at  a  point  one  and  a  half 
inches  internal  to  the  spinous  process,  and  corresponding  as  accurately  as 
possible  in  direction  to  that  of  the  fibres  of  the  external  oblique  muscle 
and  aponeurosis.  The  section  of  the  external  oblique  should  really  be 
a  separation  of  the  fibres  of  this  structure  in  a  line  corresponding  to  the 
skin-incision,  great  care  being  taken  not  to  cut  any  fibres  across. 

When  the   edges   of  the  wound  in    the   external   oblique  are   now 
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pulled  apart  with  retractors,  a  considerable  expanse  of  the  internal 
oblique  muscle  is  seen,  the  fibres  of  which  cross  somewhat  obliquely 
the  opening  formed  by  these  retractors.  With  a  blunt  instrument, 
such  as  the  handle  of  a  knife  or  closed  scissors,  the  fibres  of  the  inter- 
nal oblique  and  transversalis  muscles  can  now  be  separated,  without 
cutting  more  than  an  occasional  fibre,  in  a  line  parallel  with  their  course 
— that  is,  nearly  at  right  angles  to  the  incision  in  the  external  oblique 
aponeurosis.  Blunt  retractors  should  now  be  introduced  into  this 
interval  and  the  edges  separated.  The  fascia  transversalis  is  thus  well 
exposed  and  is  then  divided  in  the  same  line.  Last  of  all,  the  section 
of  the  peritoneum  is  made. 

Two  sets  of  retractors  must  be  in  use,  one  holding  open  the  super- 
ficial wound  from  side  to  side,  the  other  separating  the  edges  of  the 
deeper  wound  from  abov^e  downward.  A  considerable  opening  is  thus 
formed,  through  which,  in  suitable  cases,  the  caput  coli  can  be  easily 
handled  and  the  appendix  removed.  The  appendix  having  been  taken 
away,  the  wound  in  the  peritoneum,  which  is  transverse,  is  then  closed 
by  suture ;  the  similar  w^ound  in  the  fascia  transversalis  is  also  sutured. 
The  fibres  of  the  internal  oblique  and  transversalis  muscles  fall  together 
as  soon  as  the  retractors  are  withdrawn,  and  with  a  couple  of  fine  catgut 
stitches  the  closure  can  be  made  more  complete.  The  wound  in  the 
external  oblique  aponeurosis  is  sewed  with  catgut  from  end  to  end. 
When  the  operation  is  completed  it  will  be  seen  that  the  gridiron-like 
arrangement  of  the  muscnlar  and  tendinous  fibres  to  which  the  abdom- 
inal wall  largely  owes  its  strength  is  restored  almost  as  completely  as  if 
no  operation  had  been  done. 

In  performing  this  operation  I  have  noticed  several  advantages  :  In 
the  first  place,  muscular  and  tendinous  fibres  are  separated,  but  not 
divided,  so  that  muscular  action  cannot  tend  to  draw  the  edges  of  the 
wound  apart,  but  rather  to  actively  approximate  them.  Excepting 
during  the  incision  of  the  skin  almost  no  bleeding  occurs.  The  fascia 
transversalis  not  being  drawn  away  by  the  retraction  of  the  deepest 
layer  of  muscular  fibres,  this  fascia  is  easily  completely  sutured,  and 
thus  greater  strength  of  repair  is  assured.  jSTo  muscular  fibres  or  larger 
nerves  having  been  divided,  pain  after  operation  is  almost  absent.  The 
operation  requires  rather  more  time  than  the  usual  one,  and  a  larger 
number  of  assistants  is  needed,  for  four  retractors  are  in  use  during  part 
of  the  time.  The  opening  into  the  peritoneal  cavity  is  not  large,  but 
may  be  made  larger  if  necessary  by  continuing  the  separation  of  the 
fibres  of  the  internal  oblique  and  transversalis,  and  dividing  the  con- 
joined tendon  with  scissors.  In  the  opposite  direction  the  separation  of 
the  muscular  fibres  may  be  carried  as  far  as  the  anterior  spine  of  the 
ilium. 

The  operation  just  described  has  been  applied  by  the  writer  to  a 
large  number  of  cases  with  most  satisfactory  results.  After  healing  has 
taken  place  the  abdominal  wall  seems  to  be  as  strong  as  though  no  ope- 
ration had  been  done.  This  operation  is  not  recommended  for  use  in 
suppuvative  cases,  for  the  safe  treatment  of  which  more  or  less  extensive 
drainage  is  required.  Its  proper  application  is  for  cases  that  are  in  such 
condition  that  complete  closing  of  the  wound  is  permissible. 

The  operative  treatment  of  cases  of  acute  disease  during  the  inflam- 
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matory  condition  is  now  to  be  considered.  In  all  such  cases  the  reason 
for  operating  is  the  belief  on  the  part  of  the  surgeon  that  positive  infec- 
tion of  the  tissues  has  begun,  and  that  septic  material,  if  not  already 
present  outside  of  the  appendix,  threatens  soon  to  occupy  that  position. 
The  signs  of  progressive  acute  disease  vary  very  widely  in  different 
cases,  and  no  single  method  of  procedure  is  applicable  to  all  cases,  even 
when  the  operation  is  done  at  what  is  apparently  the  same  stage.  High 
temperature,  quick  pulse,  great  pain,  and  well-marked  muscular  rapidity 
may  all  be  noted,  and  yet  the  inflammatory  process  be  entirely  confined 
for  the  present  to  the  appendix  itself.  In  another  case  only  one  or  two 
of  these  symptoms  may  be  present,  and  yet  a  considerable  area  of  peri- 
toneum be  already  involved  and  purulent  exudation  be  already  abun- 
dant. The  important  element,  progressing  infection  of  the  tissues,  is 
present  in  all  acute  cases  which  demand  operation,  and  the  method 
employed  and  the  preparations  made  should  cover  the  possibilities  in 
any  given  case. 

Not  all  cases  of  acute  appendicitis  by  any  means  demand  immediate 
operation.  This  is  evident  when  we  consider  the  large  number  of 
patients  who  give  a  clear  history  of  having  had  numerous  acute  attacks, 
from  each  of  which  they  have  apparently  recovered.  Nevertheless, 
every  acute  attack  deserves  the  closest  observation.  In  some  it  is  clear, 
within  the  first  few  hours,  that  an  operation  cannot  be  done  too  soon. 
This  is  evident  from  the  severity  and  rapid  increase  of  the  symptoms 
and  from  the  clearly-defined  serious  illness  of  the  patient.  When  pulse 
and  temperature  are  both  high,  when  vomiting  is  persistent,  and  the 
signs  of  a  rapid  involvement  of  peritoneum  are  present,  operation  should 
be  done  at  once.  Other  cases  which  also  demand  very  early  interference 
are  those  in  which,  though  both  pulse  and  temperature  may  be  low,  the 
patient's  general  appearance  and  behavior  indicate  the  existence  of  early 
general  sepsis.  Delay  in  such  cases  even  for  a  day  may  readily  permit 
of  the  establishment  of  a  septic  condition  from  which  there  is  no  recall. 
An  abnormally  sallow  coloring,  a  general  sense  of  weakness,  a  feeble 
pulse,  rather  ill-defined  pain  in  the  usual  locality,  with  a  widespread 
tenderness  on  pressure,  especially  over  the  pelvis,  are  indications  of  a 
septic  condition  of  gravity.  When  such  signs  are  present,  gangrene  of 
the  appendix  is  often  found,  or  a  suppurative  condition  without  limiting 
adhesions,  septic  fluid  rapidly  accumulating  in  the  pelvis. 

The  more  usual  type  of  acute  appendicitis  is  that  characterized  by 
sharply-defined  symptoms,  as  has  already  been  described  in  the  section 
on  Symptomatology.  These  cases  deserve  close  and  frequent  observa- 
tion. If  by  the  end  of  thirty-six  hours  from  the  beginning  of  the 
attack  there  are  no  well-marked  signs  of  abatement  of  the  disease,  ope- 
ration is  usually  indicated.  Operation  at  this  stage  is  radical,  and  can 
be  made  very  safe,  and  the  w^ound-healing  is  excellent.  If  no  operation 
is  done,  the  patient  will  either  temporarily  recover  with  the  strong 
probability  of  a  recurrence  of  the  disease,  or  an  abscess  will  form  which 
will  be  opened  after  a  more  or  less  dangerous  illness,  or  some  accident 
such  as  the  rupture  of  an  abscess  will  occur  and  the  patient  will  almost 
certainly  die. 

If  at  the  end  of  the  same  period,  about  thirty-six  hours,  there  is  a 
doubtful  condition  and  it  cannot  be  decided  whether  the  patient  is  get- 
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ting  better  or  not,  it  is  safer  to  operate  than  to  delay.  No  greater  mis- 
take can  be  made  than  to  wait  for  very  clearly-defined  signs  of  advanced 
and  grave  disease  before  deciding  to  operate.  Operation,  to  be  usually 
successful,  must  be  done  before  grave  disease  is  well  pronounced. 

If  at  the  end  of  one  or  two  days  it  is  clear  that  the  attack  is  a  mild 
one,  and  will  be  rapidly  recovered  from,  operation  may  with  great 
advantage  be  postponed  until  all  signs  of  illness  have  entirely  dis- 
appeared.^ 

According  to  the  judgment  of  the  surgeon  and  the  wish  of  the  patient 
such  a  case  will  then  be  operated  upon  in  the  quiescent  period  before 
another  attack  occurs,  or  the  policy  of  awaiting  the  arrival  of  another 
attack  will  be  adopted. 

The  incision  in  the  abdominal  wall  should  be  so  arranged  as  to 
permit  of  the  removal  of  the  appendix,  the  cleansing  of  the  surrounding 
tissues,  and  the  subsequent  treatment  of  the  involved  area  with  the 
greatest  completeness  and  safety.  A  median  incision  is  therefore  ex- 
cluded. After  the  patient  is  fully  anaesthetized  and  muscular  rigidity 
and  pain  are  entirely  absent,  valuable  information  may  often  be  gained 
by  palpation  in  regard  to  the  exact  situation  of  the  appendix  or  pre- 
viously unsuspected  tumor.  The  operator  might  then  be  led  in  one 
case  to  prolong  his  incision  more  especially  toward  the  pelvis,  or  in 
another  case  more  especially  upward  in  the  loin.  Of  the  two  lines  of 
incision,  the  vertical  one  placed  just  to  the  right  of  the  edge  of  the 
rectus  muscle,  and  the  oblique  one  lying  nearer  to  the  anterior  spinous 
process  of  the  ileum  and  Poupart's  ligament,  the  latter  is  often  to  be 
preferred  in  acute  suppurating  cases.  In  the  majority  of  instances  the 
base  of  the  appendix  will  be  most  readily  found  and  the  organ  most 
easily  and  safely  traced  to  its  termination  when  approached  from  the 
outer  side.  From  this  direction  also  can  septic  fluids  be  most  safely 
removed  and  drainage  be  subsequently  most  readily  maintained.  More- 
over, when  continuous  drainage  through  a  large  open  wound  is  required 
for  some  time,  there  is  less  liability  to  hernia  if  the  wound  lies  quite  at 
the  edge  of  the  abdominal  cavity  than  if  placed  nearer  the  median  line. 

In  considering  operation  it  is  convenient  to  divide  acute  cases  into 
two  classes  :  First,  those  in  which  it  is  evident  or  probable  before  ope- 
ration is  begun  that  the  free  peritoneal  cavity  must  be  deliberately 
opened  as  soon  as  the  abdominal  wall  is  incised  ;  and,  secondly,  those 
in  which  abscess-formation  so  approaches  and  involves  the  anterior  wall 
of  the  abdomen  that  the  abscess  may  be  opened  without  invading  the 
non-infected  portions  of  the  general  cavity.  To  the  first  class  belong, 
at  the  present  day,  the  very  large  majority  of  acute  cases  operated  upon 
within  the  first  few  days  of  the  disease.  To  the  second  class  belong 
those  rather  rapidly-forming  and  older  abscess-cases  in  which  the  abscess 
tends  to  approach  the  outer  and  anterior  wall  of  the  abdomen. 

It  is  a  good  general  rule,  when  operating  upon  one  of  the  first  class 

^  It  is  not  best  to  operate  immediately  after  an  acute  attack  of  even  moderate  sever- 
ity, for  the  reason  that  it  often  requires  some  little  time  for  all  infection  to  disappear 
from  the  tissues  about  the  appendix.  The  best  operation  can  be  done  at  a  time  when  the 
peritoneum  and  connective  tissue  are  so  free  from  infection  that  a  perfectly  clean  opera- 
tion is  possible,  and  the  entire  wound  may  be  closed  without  drainage.  Probably  two 
weeks  or  more  should  be  allowed  to  elapse  after  an  acute  attack  before  operation  is 
attempted,  the  patient  in  the  mean  time  taking  every  care  to  avoid  a  relapse. 
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just  referred  to,  to  so  plan  the  operation  that  the  base  of  the  apjoendix 
may  be  reached  and  identified,  no  matter  where  the  tumor,  if  there  is 
one,  is  situated.  If  one  can  identify  the  base  of  the  appendix,  the 
problem,  often  difficult,  of  unfolding  the  complex  inflammatory  tumor 
can  frequently  be  readily  solved. 

Incision  should  be  made  much  in  the  same  manner  as  has  been 
already  described  in  connection  with  cases  of  recurrent  appendicitis. 
Beginning  at  a  point  about  an  inch  higher  than  the  anterior  spinous 
process  of  the  ileum  and  one  and  a  half  inches  internal  to  that  process, 
the  skin  should  be  incised  for  about  four  inches  obliquely  downward, 
the  direction  corresponding  to  that  of  the  fibres  of  the  external  oblique 
aponeurosis.  The  fibres  of  this  aponeurosis  should  be  separated,  without 
cutting,  throughout  the  whole  length  of  the  incision,  and  the  edges  of 
this  cut  held  open  with  retractors.  If  oedema  of  the  connective  tissue 
is  here  noted,  it  is  an  indication  that  the  inflammatory  process  is  sharp 
and  that  pus  will  be  found  very  near  the  anterior  wall  of  the  abdomen. 
The  internal  oblique  and  transversalis  muscles  are  now  to  be  cut  with 
the  knife  in  the  same  direction — that  is,  nearly  at  right  angles  to  the 
course  of  their  fibres.  This  deep  incision  should  be  at  least  three  inches 
long  in  order  to  allow  of  easy  access  to  the  peritoneal  cavity.  Cutting 
through  these  fibres  completely,  first  at  the  centre  of  the  incision,  the 
transversalis  fascia  will  be  recognized  as  a  white  membrane  immediately 
beneath  the  deepest  muscular  fibres.  The  incision  should  be  completed 
either  with  knife  or  scissors  until  the  fascia  transversalis  is  recognized 
throughout.  This  fascia  may  then  be  divided  in  a  similar  manner 
without  cutting  the  peritoneum.  All  bleeding  points  should  now  be 
ligated  and  all  artery-clamps  and  retractors  removed.  The  wound 
should  be  cleansed  and  the  surrounding  abdominal  wall  as  well,  and  the 
peritoneum  is  now  to  be  opened,  first  lifting  it  with  forceps  to  be  sure 
that  no  adhesion  to  a  portion  of  intestine  exists.  The  peritoneum  is  to 
be  cut  as  was  the  fascia  transversalis  for  at  least  three  inches.  If  at  the 
point  where  the  first  attempt  to  open  the  peritoneum  is  made  adhesions 
are  found,  it  is  safer  to  make  the  opening  at  another  point.  The  finger 
should  be  introduced  before  the  entire  peritoneal  cut  is  made,  so  as  to 
protect  adherent  intestine  or  omentum  against  scissors  or  knife.  Small 
sponges  on  holders  should  be  held  ready  at  this  time  to  absorb  any  fluid 
which  may  appear.  The  location  of  the  appendix,  if  it  is  not  at  once 
seen,  can  now  be  usually  determined  by  the  finger,  for  in  acute  cases 
some  thickening,  or  even  well-marked  inflammatory  tumor,  will  be 
appreciated.  The  first  assistant  can  now  with  his  fingers,  aided  if  neces- 
sary by  sponge  or  gauze  pad,  draw  loose  intestines  and  the  inner  edge 
of  the  wound  toward  the  median  line.  This  will  allow  the  operator  to 
more  accurately  examine  the  region  affected.  Adhesions,  at  this  stage 
usually  soft,  are  to  be  gently  broken  down  with  the  finger  until  the 
appendix  itself  or  the  close  approach  to  a  pus-collection  is  appreciated. 
Before  an  abscess-cavity,  if  one  exists,  is  opened,  and  indeed  in  almost 
all  cases,  it  is  well  to  adopt  the  same  precaution  ;  one  sponge  or  gauze 
pad  should  be  placed  just  below  the  lower  end  of  the  wound  and  within 
the  peritoneal  cavity  to  protect  the  pelvis  from  infection,  and  a  second 
should  be  put  just  above  the  upper  end  of  the  wound.  In  this  manner 
a  shut-off  space  is  formed  in  which  the  most  of  the  work  may  be  safely 
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done.  Separation  of  the  appendix  may  now  be  continued  with  the 
finger  until  it  is  entirely  free,  and  if  no  perforation  has  occurred  and  no 
pus-collection  is  formed,  the  remainder  of  the  work  is  easy.  The  mesen- 
tery should  be  tied  off  with  catgut,  either  with  a  single  ligature  or  in 
sections  according  to  its  width,  and  the  appendix  cut  free  with  scissors 
until  it  remains  attached  to  the  colon  only  by  its  base.  This  portion  is 
very  frequently  nearly  healthy  or  at  least  quite  firm,  and  should  be 
divided  about  one-quarter  of  an  inch  from  the  large  intestine.  The 
permeability  of  the  short  stump  should  be  tested  with  a  probe,  and  if 
pervious  it  may  be  tied  quite  close  to  the  intestine  with  catgut.  The 
writer  prefers  to  cauterize  the  interior  of  the  stump  with  the  Paquelin 
cautery  before  applying  the  ligature.  Or,  the  ligature  having  been 
applied,  the  interior  of  the  stump  down  to  the  ligature  may  be  cauter- 
ized with  carbolic  acid  or  nitric  acid  on  the  end  of  a  probe.  The  stump 
is,  however,  in  acute  cases,  frequently  thick  and  hard,  or  partially  in- 
vaded by  gangrene,  or  entirely  necrotic,  and  under  such  circumstances 
it  must  be  handled  gently  and  of  necessity  apparently  imperfectly.  It 
is  very  desirable  to  remove  all  necrotic  tissue,  and  if  the  orifice  left  is 
irregular  and  imperfect,  it  should  be  inverted  and  over-stitched.  If  at 
any  stage  in  the  work  after  the  peritoneal  cavity  has  been  opened  it  is 
evident  that  an  abscess  exists,  careful  inspection  should  be  made  to 
determine  the  most  feasible  or  convenient  point  to  enter  it.  When  this 
is  decided,  sponges  or  gauze  pads  should  always  be  so  placed  as  to  wall 
off  the  non-involved  adjacent  regions  of  the  peritoneal  cavity.  A  chan- 
nel opening  at  the  wound  is  thus  formed,  through  which  pus  can  safely 
be  evacuated.  Breaking  down  adhesions,  a  very  small  opening  should 
be  made  in  the  wall  of  the  abscess.  As  a  little  pus  escapes,  it  should  be 
quickly  absorbed  with  a  small  sponge  on  a  handle  until  the  quantity  of 
pus  is  much  reduced.  The  opening  may  then  be  enlarged  until  all 
fluids  are  removed,  and  the  entrance  to  the  cavity  is  as  free  as  it  is  pos- 
sible or  safe  to  make  it. 

Up  to  this  time  the  appendix  may  not  have  been  seen  at  all,  or  it 
may  be  found  quite  free  in  the  abscess-cavity  and  be  readily  removed. 
Or  it  may  be  so  closely  identified  with  a  part  of  the  wall  of  the  abscess 
that  to  remove  it  would  be  to  incur  the  grave  risk  of  infecting  fresh 
tissues  beyond  it.  The  appendix  may  in  some  cases  even  escape  detec- 
tion at  all.  It  must  depend  upon  the  judgment  of  the  operator  whether 
in  such  instances  as  the  last  two  referred  to  it  is  best  to  insist  on  the 
removal  of  the  appendix  or  its  remnant  at  any  risk,  no  matter  how  dif- 
ficult and  prolonged  the  dissection,  or  to  leave  it  and  trust  to  the  repara- 
tive work  in  the  wound-healing  to  render  it  harmless  by  obliteration. 
In  some  cases  it  is  undoubtedly  safer  and  wiser  to  leave  the  appendix 
rather  than  to  insist  on  a  dangerous  and  prolonged  dissection. 

It  is  true  that  in  some  few  cases  that  portion  of  the  appendix  which 
is  thus  left  in  the  wound  will  subsequently  give  rise  to  renewed  attack 
or  induce  a  chronic  fistula.  But  the  first  consideration  is  the  life  of  the 
patient,  and  if  a  first  attack  occurs  or  a  fistula  remains,  a  second  opera- 
tion can  be  deliberately  done  at  a  favorable  time  for  the  removal  of  the 
cause. 

In  handling  such  abscess-cavities,  and  in  the  management  of  the 
wound  in  general  in  acute  cases,  the  writer  advises  against  irrigations, 
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and  particularly  against  the  use  of  antiseptic  fluids,  such  as  bichloride 
solutions.  The  wounds  and  cavities  can  be  quite  satisfactorily  cleansed 
with  small  sponges,  and  the  best  fluid  to  use  for  very  gentle  washing 
and  mopping  is  the  hot  sterile  salt  solution.  Much  better  results  are 
attained  in  this  manner  than  by  vigorous  irrigations.  The  whole 
wound — including  abscess-cavity  if  it  exists — and  the  neighborhood  of 
the  stump  of  the  appendix  having  been  gently  and  thoroughly  cleansed 
and  dried  out,  the  dressing  is  to  be  applied.  The  wound  and  abscess- 
cavity  should  be  well  filled,  but  not  stuffed  to  distention,  with  iodoform 
gauze.  All  parts  of  the  wound  which  have  been  infected  should  be  sub- 
jected to  gauze  drainage.  Close  suture  of  part  of  the  wound  is  per- 
missible in  some  cases. 

Tube-drainage  is  of  little  or  no  value  in  most  cases,  although  of 
course  there  are  exceptional  instances  where  the  entrance  to  an  abscess- 
cavity  is  so  small  or  the  depth  and  extent  of  the  cavity  so  great  that  one  is 
in  doubt  as  to  the  completeness  with  which  the  gauze  has  been  introduced. 
In  such  instances  a  well-placed  tube  gives  additional  security  against  a 
deep  collection  of  fluid.  In  many  cases  when  the  operation  is  finished 
it  will  be  noted  that  a  considerable  part  of  the  exposed  deep  wound-area 
has  not  been  infected  at  all  or  even  soiled.  In  such  cases  there  is  an 
advantage  in  leaving  that  portion,  after  proper  cleansing,  unpacked  with 
gauze,  and  closing  with  carefully  applied  stitches,  the  corresponding  part 
of  the  abdominal  wound.  Just  how  much  primary  closing  of  the  wound 
will  be  safe  must  depend  on  the  experience  and  judgment  of  the  ope- 
rator. It  is  certainly  true  that  the  life  of  the  patient  who  has  been  ope- 
rated on  for  acute  appendicitis,  with  more  or  less  infection  of  the  adjacent 
peritoneum,  is  safer  when  the  wound  is  left  open  and  abundant  gauze 
drainage  is  made  use  of  than  it  is  when  drainage  is  limited  and  the 
wound  too  much  closed. 

The  outside  dressing  should  be  abundant,  and  is  most  perfect  when 
made  of  sterile  gauze.  Over  this  should  be  placed  a  soft  cushion  of 
sterile  cotton,  and,  enclosing  the  whole  abdomen,  a  firm  binder  or  band- 
age. After  operation  a  hypodermic  injection  containing  one-sixth  of  a 
grain  of  morphine  and  one-two-hundredth  of  a  grain  of  atropine  will 
add  to  the  patient's  comfort.  A  stimulating  enema  containing  one  ounce 
of  whiskey  or  brandy  should  be  administered,  and  nothing  should  be 
given  by  the  mouth  for  twelve  hours,  unless  it  be  an  occasional  teaspoon- 
ful  of  hot  water  to  allay  thirst  or  nausea.  After  this  time  light  fluid 
nourishment  should  be  given  for  two  days,  when  solid  food  may  grad- 
ually be  permitted.  Often  within  forty-eight  hours  after  operation  in- 
ability to  expel  will  cause  painful  accumulation  of  gas  in  the  intestine. 
This  condition  is  most  readily  relieved  by  a  simple  soap-and-hot-water 
enema.  The  outer  dressings  should  be  changed  on  the  day  following 
operation,  for  the  serous  drainage  into  the  sterile  gauze  is  often  abun- 
dant. The  deep  packings  in  the  wound  are  to  be  removed  at  the  end 
of  the  second  or  on  the  third  day.  This  is  quite  painful,  but  with  a 
little  patience  the  packings  can  always  be  loosened  and  taken  out. 
Sometimes,  with  an  unmanageable  child,  it  is  necessary  to  give  a  little 
chloroform  in  order  to  make  a  change  of  dressings  properly.  The  wound 
is  now  to  be  gently  mopped  out  and  cleansed  with  slightly  moistened 
pledgets  of  cotton  or  with  sterile  gauze,  and  is  to  be  again  repacked,  this 
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time  considerably  less  iodoform  gauze  being  introduced.  A  similar 
change  of  dressings  should  be  made  every  second  or  third  day,  the 
quantity  of  packing  rapidly  growing  less  as  the  wound  closes  from  the 
bottom.  When  the  wound  is  so  far  healed  that  nothing  is  left  but  an 
uncomplicated  fissure  without  sinuses  ra23id  closure  may  be  attained  by 
curetting  or  cutting  with  scissors  the  granulating  tissue  and  suturing  the 
edges  closely  together. 

The  method  first  described  applies  to  the  management  of  an  average 
case  in  which  the  extension  of  infection  is  not  great  and  is  confined  to 
the  normal  situation  of  the  appendix  and  its  immediate  neighborhood. 
Not  infrequently  considerable  variations  in  one  or  more  details  of  the 
method  must  be  made  in  order  to  meet  the  peculiarities  of  the  case. 
The  writer  has  often  made  the  remark,  and  has  heard  others  make  it, 
that  no  two  cases  of  appendicitis  are  alike  in  all  particulars.  The  organ 
may  pass  upward  along  the  outer  side  of  the  colon,  even  reaching  to  the 
kidney  or  liver,  and  so  its  dissection  or  the  cleansing  of  an  abscess- 
cavity  may  require  an  extensive  prolongation  of  the  incision  upward ; 
or  it  may  extend  downward  and  reach  as  far  as  the  bladder  or  to  the 
opposite  side  of  the  peritoneal  cavity,  so  as  to  render  the  completion  of 
the  operation  exceedingly  difficult.  The  writer  has,  however,  never  yet 
found  it  necessary  or  advisable  in  any  case,  excepting  some  of  diffuse 
peritonitis,  to  make  other  incision  than  the  right  lateral  one. 

The  second  class  of  cases,  those  in  which  abscess-formation  so 
approaches  and  involves  the  anterior  wall  of  the  abdomen  that  the 
abscess  may  be  opened  without  invading  the  non-infected  peritoneal 
cavity,  deserves  a  separate  consideration.  Such  were  the  cases  subjected 
to  operation  by  Willard  Parker,  and  which,  before  his  operation  was 
suggested,  ended,  after  long  illness,  by  rupture  into  the  peritoneal  cavity, 
evacuation  through  the  intestine,  spontaneous  opening  through  the 
abdominal  wall  or,  after  deep  burrowing,  at  some  point  in  the  thigh  or 
through  the  diaphragm.  General  sepsis,  ending  fatally,  was  also  fre- 
quent. 

The  tumor  in  these  instances  is  generally  a  week  or  more  old, 
and  usually  lies  close  to  the  outer  half  of  Poupart's  ligament.  Occa- 
sionally the  tumor  approaches  the  anterior  wall  of  the  abdomen,  above 
and  behind  the  anterior  spinous  process  of  the  ilium,  or  nearer  the 
median  line  and  away  from  Poupart's  ligament,  or  quite  in  the  hypo- 
gastric region  above  the  bladder.  The  outline  of  the  tumor  can  usually 
be  easily  defined  by  palpation,  but  is  not  always  dull  on  percussion,  as 
gas  produced  by  decomposition  may  occupy  the  highest  point  of  the  pus- 
cavity.  After  anaesthesia  is  complete  palpation  will  generally  satisfy 
the  operator  that  at  some  point  the  contents  of  the  tumor  are  not  sepa- 
rated from  the  anterior  wall  of  the  abdomen  by  intestine.  The  incision 
in  such  cases  should  be  made  cautiously  as  near  the  external  edge  of  the 
peritoneal  cavity  as  is  possible  when  the  tumor  is  situated  laterally,  and 
as  near  the  centre  of  the  tumor  as  is  possible  when  the  mass  is  situated 
elsewhere.  In  the  majority  of  instances  the  incision  will  lie  very  near 
to  and  parallel  with  the  outer  half  or  two-thirds  of  Poupart's  ligament. 
The  incision  of  skin  and  of  external  oblique  aponeurosis  should  be  from 
three  to  four  inches  long. 

The  deeper  muscles  are  often  infiltrated  with  inflammatory  products, 
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so  as  to  render  their  definition  difficult.  If  such  infiltration  is  very 
marked,  the  certainty  of  pus  being  close  beneath  is  complete.  If  the 
muscles  are  quite  unchanged  in  consistency  and  coloring,  it  is  likely  that 
a  mistake  has  been  made,  and  that  the  general  peritoneal  cavity  must  be 
opened  before  the  exact  position  of  the  abscess  can  be  ascertained. 
Carefully  cutting  through  the  altered  deep  muscles,  the  fascia  trans- 
versalis  will  sometimes  be  recognized  or  the  fluctuation  of  fluid  beneath 
it.  If  the  indication  is  perfectly  clear,  the  point  of  the  knife  may  be 
used  to  make  a  small  opening  and  demonstrate  the  existence  of  the  pus- 
cavity.  If  doubt  is  felt,  it  is  safer  to  use  a  blunt  instrument  like  a 
director  or  the  closed  scissors,  and  so  gradually  scrape  through  the 
abscess-wall.  One  should  not  forget  that  an  unsuspected  coil  of  intestine 
may  be  adherent  at  any  point.  A  small  opening  having  been  made,  a 
portion  of  the  abscess-contents  may  be  allowed  to  escape  when,  the 
entrance  being  cautiously  enlarged  by  stretching  rather  than  cutting,  the 
finger  should  be  introduced.  It  is  then  at  once  easily  ascertained 
whether  intestine  is  adherent  at  a  near  point  or  whether  the  opening 
may  safely  be  cut  with  the  knife  to  the  full  size  of  the  external  incision. 
It  is  very  desirable  in  these  cases  to  establish  at  the  time  of  operation  a 
large  entrance  to  the  cavity,  not  only  that  the  contents  may  be  com- 
pletely evacuated,  but  that  subsequent  treatment  may  be  facilitated. 
Careful  search  should  be  made  with  the  finger  for  fecal  concretions  or 
foreign  bodies,  as  the  neglect  to  find  and  remove  such  may  lead  to 
inveterate  sinus.  The  appendix  may  have  entirely  separated  and 
escaped  with  the  fluid  as  a  soft  slough,  or  the  larger  portion  of  it  may 
be  still  alive  and  firmly  attached.  The  cavity  should  now  be  gently 
sponged  out  and  very  gently  irrigated,  preferably  with  hot  salt  solution. 
Holding  the  edges  of  the  entrance  opening  apart  with  flat  retractors 
facilitates  this  part  of  the  proceeding.  The  greatest  care  should  be  taken 
not  to  break  down  the  wall  of  the  abscess  at  any  point,  and  so  endanger 
the  general  peritoneal  cavity.  If  the  appendix  can  be  found  and  re- 
moved without  dangerous  dissection,  it  should  certainly  be  completely 
excised,  the  stump  being  ligated  with  catgut  and  cauterized.  It  is  not 
necessary  in  abscess  cases  which  are  to  be  packed  with  gauze  to  make 
use  of  any  more  complete  method  of  closing  the  stump.  If  no  portion 
of  stump  remains  sufficient  to  allow  of  the  application  of  a  ligature,  the 
edges  of  the  orifice  should  be  inverted  and  carefully  over-stitched. 

If  the  search  for  the  appendix  and  its  removal  would  clearly  endan- 
ger the  continuity  of  the  abscess-wall,  it  should  be  left  in  situ.  As  has 
been  said  before,  the  life  of  the  patient  is  the  first  consideration,  and 
should  not  be  subjected  to  too  great  risk  for  the  sake  of  completeness. 

The  appendix  is  often  completely  destroyed  by  the  suppurating  pro- 
cess. When  not  so  destroyed,  it  is  often  obliterated  by  the  process  of 
repair,  and  if  it  remains  and  subsequently  gives  evidence  of  its  presence, 
it  may  be  removed  by  a  secondary  operation  when  the  conditions  are 
much  more  favorable.  Not  a  few  patients  have  been  sacrificed  to  over- 
thorough  work  in  handling  abscess  cases.  In  children  especially,  when 
the  abscess  is  large  and  the  patient  feeble  and  exhausted,  the  best  and 
safest  practice  is  to  do  little  more  than  give  free  exit  to  pus. 

Occasionally  a  neglected  abscess  case  is  met  with  in  which  a  collec- 
tion of  pus  has  approached  very  close  to  the  rectum  or  vagina  or  lateral 
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loin  region,  and  is  even  "  pointing  "  in  one  of  these  situations.  In  some 
cases  of  this  description  all  that  is  needed  or  safe  is  simple  incision  of 
the  thin  abscess-wall  and  tube-drainage.  In  others  the  judgment  of  the 
operator  will  lead  him  to  not  only  open  the  abscess  at  the  situation  of 
pointing,  but  also  to  make  an  abdominal  incision  to  facilitate  satisfactory 
after-treatment.  The  condition  of  the  patient  and  the  situation  of  the 
pus-collections  will  lead  to  the  choice  of  methods. 

A  class  of  cases  to  which  as  yet  no  reference  has  been  made  in  this 
article  includes  those  in  which  the  protecting  wall  of  adhesions  is  either 
entirely  absent  or  more  or  less  incomplete.  In  these  cases  a  more  ex- 
tensive involvement  of  peritoneum  than  is  usual  has  taken  place  and  is 
rapidly  progressing,  and  the  products  of  a  septic  peritonitis  have  flooded 
the  pelvis  or  passed  upward  toward  the  liver,  or  have  invaded  the  whole 
general  peritoneal  cavity.  If  not  recognized  before  operation,  the  con- 
dition referred  to  is  usually  readily  ascertained  as  soon  as  the  peritoneal 
cavity  is  opened.  The  absence  of  a  protecting  abscess-wall  and  the 
escape  into  the  wound  of  septic  fluid  from  various  directions  are  clear 
indications  that  a  widespread  infection  of  peritoneum  has  taken  place. 

In  every  case  where  the  abscess-wall  is  imperfect  search  should  be 
carefully  made  for  distant  collections  of  fluid.  A  sponge  held  in  a  long 
forceps  pushed  gently  down  into  the  pelvis  may  reveal  the  existence  in 
that  cavity  of  a  large  free  collection  of  fluid.  In  such  cases  the  peri- 
toneum of  the  intestine  contained  in  the  pelvis  will  always  be  inflamed. 
In  other  instances  it  will  be  evident,  as  soon  as  incision  is  made,  that 
the  patient  is  suffering  from  a  general  septic  peritonitis  involving  the 
entire  cavity,  the  quantity  of  sero-purulent  fluid  with  pus-  and  lymph- 
masses  being  often  very  great. 

All  of  these  cases  of  commencing  or  widespread  septic  peritonitis 
require  the  complete  removal  of  all  septic  fluid  and  the  thorough 
cleansing  of  all  inflamed  peritoneum.  Efficient  drainage  of  the  involved 
areas  must  also  be  provided,  as  after  operation  the  serous  exudation 
is  always  abundant.  Free  incision,  from  four  to  five  inches  long,  is 
required  in  order  that  the  intra-abdominal  work  may  be  rapidly  and 
thoroughly  accomplished.  The  appendix  should  be  first  isolated  and 
removed  and  the  stump  cauterized,  especially  within.  A  single  catgut 
ligature  is  sufficient  to  close  the  stump,  as  the  wound  will  always  be  left 
open  and  packed.  More  elaborate  methods  of  closing  the  stump  in  this 
class  of  cases  are  time-consuming  and  unnecessary.  The  neighborhood 
of  the  appendix  is  then  to  be  carefully  cleansed,  and  search  made  for 
concretions  or  other  foreign  bodies. 

For  cleansing  purposes  nothing  equals  the  hot  sterile  normal  salt 
solution  (six-tenths  of  1  per  cent.).  This  solution  is  entirely  non- 
irritating  to  the  delicate  endothelium  of  the  peritoneum,  and  washes, 
without  damaging,  the  most  delicate  tissue.  The  temperature  of  the 
solution  should  be  from  116°  to  118°  F.,  and  this  temperature  may  be 
sufficiently  accurately  estimated  with  the  hands.  If  the  hand  can  bear 
to  be  continuously  immersed  in  the  solution,  it  is  not  too  hot.  It  should 
be  poured  freely  into  the  wound,  and  removed  with  sponge  or  gauze  pad 
until  the  area  about  the  appendix  is  clean.  If  the  pelvis  is  found  to 
contain  fluid,  this  should  be  carefully  removed  with  sponges  held  in  long 
forceps.     The  salt  solution  should  then  be  poured  into  the  pelvis,  and 
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this,  again,  removed  with  sponges,  and  the  washing  repeated  a  nnmber 
of  times  until  the  fluid  returns  clear.  The  process  is  facilitated  and 
made  more  thorough  if,  while  the  solution  is  being  poured  in,  a  sponge 
on  a  long  handle  is  thrust  down  to  the  bottom  of  the  pelvis,  and  then 
drawn  up  and  down  very  much  like  the  piston  of  a  pumj).  When  the 
pelvis  is  clean  every  other  infected  area  should  be  similarly  treated,  the 
intestines,  if  necessary,  being  drawn  out  of  the  wound.  All  of  this  work 
should  be  done  as  rapidly  as  is  compatible  with  thoroughness,  for  patients 
who  require  such  intraperitoneal  washings  at  all  are  not  in  a  condition  to 
withstand  prolonged  angesthesia  and  manipulation.  Drainage  should  now 
be  efficiently  supplied.  A  glass  drainage-tube  open  at  both  ends  and 
with  lateral  small  openings,  and  long  enough  to  reach  from  the  belly- 
wall  to  the  bottom  of  the  pelvis,  should  be  passed  in  at  or  near  the  lower 
angle  of  the  wound.  A  single  strip  of  gauze  (preferably  iodoform)  is  to 
be  pushed  into  the  tube  from  end  to  end.  If  a  similarly  infected  area 
has  been  found  extending  high  up  to  the  right  of  the  colon,  it  should  be 
treated  in  the  same  manner,  and  iodoform  gauze  in  strips  packed  in  in 
considerable  quantity  beside  the  tube.  Here  the  tube  may  often  be 
omitted  if  free  packing  with  gauze  is  made.  If  the  whole  peritoneal 
cavity  has  been  involved,  one  should  pass  vStrips  of  gauze  in  various 
directions  among  the  intestines,  so  that  perfect  capillary  drainage  may 
be  furnished  throughout.  Lastly,  the  neighborhood  of  the  appendix 
stump  and  the  whole  wide-open  wound  is  to  be  filled  with  gauze.  In 
some  cases  a  supplementary  incision  in  the  left  iliac  region  is  indicated.^ 

Most  patients  who  require  the  treatment  just  described  are  much 
benefited  by  receiving,  after  operation,  a  stimulating  enema  containing 
from  half  an  ounce  to  one  ounce  of  brandy  or  whiskey,  and  a  hypoder- 
mic injection  of  one-sixth  of  a  grain  of  morphine  and  one-one-hundredth 
of  a  grain  of  atropine.  The  glass  drainage-tube  in  the  pelvis  should 
be  swabbed  out  every  four  or  six  hours  until  found  to  be  dry,  and  if 
the  patient  is  doing  well  and  fluid  is  not  found  in  the  tube  at  the  end 
of  twenty-four  or  forty-eight  hours,^  the  tube  should  be  removed,  a 
single  narrow  strip  of  gauze  being  left  in  its  place.  The  outer  dressings 
should  be  changed  whenever  they  are  found  to  be  quite  wet,  which  will 
usually  be  within  twelve  hours.  The  deeper  packings  should  not  be 
removed  until  the  end  of  three  days,  and  some  may  resist  extraction 
until  the  fifth  or  sixth  day.  To  relieve  flatulence  a  large  soap-and-water 
enema  may  be  given  by  the  end  of  twenty-four  hours.  By  the  end  of 
thirty-six  or  forty-eight  hours  half-grain  doses  of  calomel,  given  once  an 
hour  for  six  hours,  will  usually  re-establish  the  bowel  function.  When 
the  deeper  packings  are  removed  fresh  ones  should  be  introduced  in  their 
place,  but  in  diminished  quantity.  This  repacking  is  made  much 
easier  if  flat  retractors  are  used.  Complete  change  of  dressings  should 
now  be  made  every  second  or  third  day,  the  quantity  of  gauze  being 
reduced  on  each  occasion. 

In  the  opinion  of  the  writer,  much  better  wound-healing  is  obtained 

^  Here  also  gauze  drainage  should  be  used.  Excepting  in  the  case  of  the  pelvis, 
tube-drainage  throughout  the  abdomen  is  comparatively  valueless.  An  abdominal  sterile 
gauze  dressing  with  cotton  over  all  is  now  to  be  applied,  and  held  in  place  with  firm 
binder. 

^The  detailed  histories  of  twenty-four  cases  treated  in  this  manner  by  the  Avriter  may 
be  found  in  the  New  York  Medical  Record  for  Marcli  30^  1895. 
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if  irrigations  are  entirely  avoided.  If  purulent  discharge  continues 
abundant,  gentle  swabbing  with  peroxide-of-hydrogen  solution  is  val- 
uable. With  the  patients  who  do  well  under  this  treatment  all  the 
signs  of  convalescence  are  very  rapidly  established,  and  they  are  not 
again  disturbed,  unless,  as  occasionally  happens,  a  secondary  abscess- 
formation  occurs,  in  which  case,  at  the  end  of  a  number  of  days  of 
unbroken  recovery,  the  temperatiu'e  and  pulse  rather  rapidly  rise  and 
pain  and  nausea  return.  This  secondary  abscess-formation  will  be  a 
localized  one,  originating  in  some  residue  of  the  original  exudation 
which  has  been  left  behind  in  some  pocket  among  the  intestines.  If 
it  lies  near  the  wound,  it  will  quite  certainly  open  in  that  direction, 
or  if  its  location  can  be  made  out,  it  can  be  opened  into  the  wound 
with  the  finger  or  a  blunt  instrument.  If  it  lies  at  a  distance  from 
the  wound,  it  should  be  opened  by  a  fresh  laparotomy  as  soon  as  its 
position  can  be  clearly  defined. 

The  treatment  of  septic  peritonitis  by  operation  must  of  course  not 
infrequently  fail,  and  in  these  instances  only  a  temporary  lull  will  be 
noted  after  the  washings  have  been  finished.  After  a  few  hours  pulse 
and  temperature  will  rapidly  rise,  vomiting  will  return,  and  distention 
of  the  abdomen  increase.  Xo  secondary  interference  should  be  attempted^ 
as  the  patients  are  never  in  condition  to  survive  further  operation. 

Certain  imperfections  in  the  wound-healing  after  operations  for 
appendicitis  deserve  careful  consideration.  Occasionally,  soon  after 
operation,  fecal  discharge  into  the  wound  is  noted.  This  may  be  due 
to  imperfect  closure  of  the  stump  of  the  appendix  at  the  time  of  opera- 
tion, or  to  secondary  perforation  by  ulceration  or  gangrene  at  or  close  to 
the  junction  of  the  appendix  and  the  intestine.  There  may  also  have 
been  one  or  more  perforations  of  the  caput  coli  which  were  either  not 
noted  or  unsuccessfully  closed.  Most  of  these  fecal  fistula  close  as  the 
wound  granulates  and  contracts,  and  merely  require  that  the  wound  be 
more  frequently  dressed  and  packed  than  is  usual.  Suture  of  such  fis- 
tulous openings  in  the  wall  of  the  intestine  soon  after  the  primary  ope- 
ration, and  while  the  wound  is  actively  discharging,  is  inadvisable,  for  it 
is  almost  certain  to  fail.  AVhen  the  mucous  membrane  is  everted  through 
such  a  fistula  the  application  of  the  cautery  to  the  mucous  membrane 
sometimes  hastens  closure,  and  can  do  no  harm.  As  a  rule,  definite  ope- 
ration had  better  be  postponed  until  the  wound  has  at  all  other  points 
nearly  or  quite  closed.  Even  then  the  cautery  may  finish  the  healing 
of  the  fistula. 

Chronic  sinus,  accompanied  or  not  by  fecal  discharge,  may  be  due  to 
the  retention  in  some  part  of  the  wound  of  an  overlooked  fecal  concre- 
tion, or  when  the  appendix  was  not  discovered,  or  at  least  not  removed, 
at  the  primary  operation,  a  fistula  communicating  with  a  perforation  in 
the  appendix  may  persist  indefinitely.  Such  sinuses  should  be  handled 
cautiously.  It  is  usually  very  unsafe  to  attempt  to  enlarge  them  by  cutting 
in  any  direction,  for  the  intestines  frequently  surround  them  closely  on  every 
side.  If  operation  seems  called  for  and  is  determined  upon,  it  is  gener- 
ally much  the  better  plan  to  reopen  the  abdomen  at  or  near  the  primary 
scar.  The  exudation  and  adhesions,  which  were  so  abundant,  will  have 
largely  or  entirely  disappeared  during  convalescence.  If  a  fresh  open- 
ing in  the  abdominal  wall  is  made,  the  finger  can  be  introduced,  and  this 
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new  wound  then  safely  enlarged  so  as  to  permit  of  ocular  inspection  of 
the  interior.  The  fistulous  track  surrounded  by  peritoneum  or  false 
membrane,  or  the  appendix  itself,  may  now  be  discovered.  Complete 
extirpation  of  the  thick-walled  sinus  or  of  the  appendix  should  now 
be  done.  Or  if  the  wall  of  the  intestine  is  closely  adherent  to  the 
anterior  abdominal  wall,  and  the  fistula  opens  directly  from  the  gut 
through  the  abdominal  wall,  the  intestine  may  be  easily  separated,  the 
edges  of  the  fistula  trimmed  freshly,  and  the  opening  closed  by  inversion 
of  its  margins  and  thorough  over-stitching.  At  the  same  time  the  chronic 
opening  through  the  abdominal  wall  and  skin  should  be  excised. 

More  extensive  operation  for  the  cure  of  large  fecal  fistulee,  such  as 
resection  of  a  portion  of  intestine  and  end-to-end  anastomosis,  will  occa- 
sionally, but  rarely,  be  required. 

Most  of  the  wounds  that  have  been  treated  by  wide  packing  heal 
imperfectly,  in  that  the  muscular  and  aponeurotic  layers  of  the  abdomi- 
nal wall,  and  the  peritoneum  as  well,  in  the  line  of  incision  have  been 
kept  widely  separated,  and  the  interval  becomes  filled  with  thin  new 
connective  tissue.  Intra-abdominal  pressure  after  the  patient  gets  out 
of  bed  usually  produces  within  a  year  some  degree  of  ventral  hernia. 
Cases  liable  to  this  result  should  be  provided,  as  soon  as  they  leave  the 
bed,  with  a  well-fitting  broad  elastic-webbing  band  with  a  hard-rubber 
plate  or  a  convex  pad  so  arranged  as  to  prevent  eversion  at  the  site  of 
the  wound.  If  the  patient  desires  it  or  if  apparatus  is  not  efficient, 
formal  operation  for  the  radical  cure  of  the  ventral  hernia  may  be  done 
here  as  in  other  parts  of  the  abdomen. 
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Traumatisms. — The  anatomical  relations  of  the  various  portions  of 
the  large  intestine  are  such  as  to  cause  them  to  differ  somewhat  in  the 
manner  in  which  they  may  react  to  wounds  from  that  which  occurs  in 
the  small  intestine.  The  csecum,  the  greater  part  of  the  ascending  colon, 
and  nearly  the  whole  of  the  rectum  are  so  anchored  to  the  posterior  ab- 
dominal or  pelvic  wall  as  to  greatly  restrict  their  mobility.  To  a  con- 
siderable, though  quite  variable,  extent  also  the  posterior  wall  of  the 
large  intestine  in  these  regions  of  fixation  named  is  not  covered  by 
peritoneum :  the  lower  three  or  four  inches  of  the  rectum  is  entirely 
extraperitoneal.  Furthermore,  the  function  of  the  large  intestine  does 
not  require  an  active  peristalsis,  and  its  contents  are  more  solid,  and 
hence  not  so  ready  to  extravasate.  As  a  result  of  these  conditions  the 
apposition  of  the  parietal  and  visceral  peritoneal  surfaces  at  the  wound- 
site  is  less  likely  to  be  disturbed,  the  formation  of  protective  adhesions 
is  favored,  and  general  peritoneal  infection  prevented.  A  wound  may 
involve  only  the  extraperitoneal  portion  of  the  bowel.  Where  there  is 
both  a  wound  of  entrance  and  one  of  exit  through  the  bowel,  one  of 
these  may  be  through  the  extraperitoneal  portion  of  the  wall,  and  thus 
by  the  opportunities  for  drainage  afforded  may  lessen  the  tendency  to 
disturbance  of  the  protective  adhesions  possibly  being  thrown  out  about 
the  transperitoneal  wound. 

Spontaneous  recoveries  from  wounds  of  the  large  intestines  are  re- 
lated by  early  surgical  writers,  and  in  the  Medical  and  Surgical  History 
of  the  War  of  the  Rebellion  (2d  Surg.  Volume,  p.  75  e^  seq.)  Otis  relates 
a  long  series  of  recoveries  from  shot-wounds  of  the  large  intestine. 
These  include  32  cases  of  recovery  after  perforating  gunshot  wounds  of 
the  ascending  colon ;  1  of  the  transverse  colon ;  24  of  the  descending 
colon ;  and  2  in  which  the  descending  colon  is  supposed  to  have  been 
the  site  of  the  injury,  but  in  which  precise  information  is  wanting — 59 
cases  in  all.  Of  these,  in  50  cases  the  fecal  fistula  spontaneously  closed 
within  a  month  in  17  cases;  within  a  year  in  28;  and  in  5  at  periods 
extending  from  one  to  five  years ;  in  9  cases  it  never  closed. 

The  colon  may  be  contused  without  external  wound  at  any  part  of 
its  course  by  the  violent  impact  of  a  blunt  body  against  the  abdominal 
wall :   immediate  rupture  or  later  sloughing  of  the  injured  part  is  pos- 
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sibile  in  such  cases  of  contusion.  When  immediate  extravasation  of 
the  bowel-contents  does  not  occur,  it  is  possible  for  protective  adhesions 
to  form  to  such  an  extent  as  to  secure  ultimate  spontaneous  recovery. 
No  statistics  are  available  to  show  the  relative  proportion  of  cases  pur- 
suing so  favorable  a  course,  nor  could  any  general  statistics  be  a  valuable 
guide  in  the  conduct  of  any  particular  case.  In  those  cases  where  no 
abdominal  section  was  performed,  and  yet  where  the  patient  recovered, 
there  must  always  remain  an  uncertainty  as  to  the  exact  injury  sus- 
tained. 

A  tear  of  the  sigmoid  flexure  of  the  colon  or  of  the  rectum  is  an 
accident  that  sometimes  complicates  the  attempt  to  separate  adhesions 
that  envelop  the  pelvic  organs. 

Perforation  or  laceration  of  the  wall  of  the  large  intestine  has  occa- 
sionally resulted  from  the  incautious  use  of  bougies  and  by  over-disten- 
tion  by  enemata  in  the  effort  to  overcome  an  obstruction  of  the  bowel. 
Laceration  of  the  rectum  so  as  to  open  into  the  peritoneal  cavity  has 
resulted  from  the  introduction  of  the  surgeon's  hand  into  the  rectum  for 
purposes  of  exploration.  Distention  of  the  rectum  by  a  colpeurynter 
for  the  purpose  of  elevating  the  base  of  the  bladder  preparatory  to  a 
suprapubic  cystotomy  has  in  a  number  of  instances  produced  rupture  of 
the  rectum,  followed  by  escape  of  the  colpeurynter  through  the  rent  into 
the  cavity  of  the  peritoneum. 

Intraperitoneal  perforation  of  the  rectum  has  been  caused  by  the 
forcible  thrusting  through  the  anus  of  a  foreign  body,  as  when  the  person 
has  fallen  upon  a  sharp  body,  such  as  an  umbrella,  the  sharp  end  of  a 
fence-paling,  or  a  spike,  or  has  been  impaled  upon  the  horn  of  an  animal. 
A  fatal  perforating  gunshot  wound  of  the  abdomen  is  recorded  in  which 
the  bullet,  without  any  external  wound,  entered  the  anus  as  the  indi- 
vidual was  bending  over  his  horse,  and,  having  perforated  the  rectum, 
ranged  upward  through  the  abdomen  and  thorax. 

Foreign  bodies,  such  as  stones,  sticks,  goblets,  bottles,  etc.,  Avhich  for 
various  reasons  have  been  purposely  introduced  through  the  anus,  have 
been  carried  by  retroperistalsis  high  up  the  rectum,  and  even  into  the 
sigmoid  flexure,  producing  lacerations  of  the  bowel-wall  or  perforating 
ulceration. 

Diagnosis. — The  determination  of  the  existence  of  a  wound  of  the 
large  intestine  until  the  wound  itself  has  been  exposed  and  verified  by 
sight  is  often  attended  by  much  uncertainty.  The  escape  of  fseces 
through  the  parietal  wound,  if  one  exists,  will  establish  the  existence  of 
a  wound  of  the  intestine,  and  the  site  of  the  external  wound,  together 
with  the  character  of  the  fecal  discharge,  will  afford  valuable  evidence 
as  to  the  part  of  the  intestine  wounded.  In  the  absence  of  an  escape 
externally  of  the  bowel-contents  the  existence  of  the  intestinal  wound 
must  remain  conjectural. 

When,  as  in  the  case  of  contusions  of  the  abdomen,  there  is  no  exter- 
nal wound,  there  is  no  symptom  or  group  of  symptoms  upon  which  a 
positive  diagnosis  can  be  based,  until  by  the  later  development  of  peri- 
tonitis or  of  rapidly  progressive  anaemia  from  hemorrhage  the  existence 
of  a  lacerative  lesion  is  declared.  Shock  to  the  verge  of  collapse,  local 
tenderness,  paresis  of  the  bowel  with  tympanites  and  arrest  of  the  fecal 
current,  may  be  present  without  rupture  of  the  bowel ;  on  the  other 
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hand,  rupture  of  the  bowel  may  exist  with  but  little  immediate  shock, 
local  tenderness,  or  intestinal  paresis. 

The  importance  of  an  early  diagnosis  is,  however,  great.  Therefore 
careful  consideration  should  be  paid  to  all  the  circumstances  which 
attend  the  injury  and  which  lend  a  strong  probability  to  the  supposition 
that  a  wound  of  the  bowel  exists.  The  severity  of  the  force,  the  location 
of  the  contusion  or  external  wound,  the  local  tenderness,  the  general 
shock  manifested, — if  these  are  such  as  to  render  probable  the  existence 
of  an  internal  laceration  of  the  bowel,  a  very  grave  responsibility  rests 
upon  the  surgeon.  He  must  decide  whether  he  shall  wait  for  the  de- 
velopment of  unmistakable  septic  peritonitis  or  marked  hemorrhage 
before  making  exploration  of  the  abdominal  cavity  or  shall  at  once 
resort  to  an  exploratory  incision.  This  question  in  relation  to  abdom- 
inal injuries  in  general  has  been  discussed  elsewhere  (Vol.  I.  p.  505), 
and  it  suffices  in  this  connection  simply  to  add  that  the  same  principles 
which  govern  the  surgeon  in  dealing  with  injuries  of  other  abdominal 
viscera  should  be  applied  to  wounds  of  the  large  intestine,  notwithstand- 
ing the  greater  possibility,  already  mentioned,  of  spontaneous  recovery 
which  attach  to  the  latter. 

The  diagnosis  of  rupture  of  the  rectum  or  of  the  sigmoid  flexure  of 
the  colon  by  bodies  introduced  through  the  anus  is  generally  unmistaka- 
ble, and  at  once  declared  by  the  circumstances  attending  the  accident. 
Sudden  shock  and  local  pain  and  rapidly  supervening  peritonitis  declare 
the  nature  of  the  injury.  Often  by  palpation  of  the  anterior  abdominal 
wall  the  foreign  body  is  felt  protruding  into  the  general  abdominal 
cavity. 

Treatment. — As  soon  as  the  existence  of  a  wound  of  the  intestine 
has  been  established,  there  is  but  one  rational  course  to  pursue :  the 
wound  must  be  exposed  and  treated  upon  general  surgical  principles. 
Unless  incision  of  the  abdominal  wall  has  already  been  made  for  pur- 
poses of  diagnosis,  it  should  be  done  at  once.  If  doubt  as  to  the  exact 
location  of  the  wound  exists,  an  incision  in  the  median  line  should  be 
made,  since  it  best  facilitates  ready  and  extensive  examination  of  the 
intestine.  When  a  lateral  parietal  wound  already  exists,  and  there  is 
good  reason  from  the  nature  of  the  wounding  body  to  conclude  that  only 
the  viscus  in  immediate  contact  with  the  external  wound  is  injured,  the 
original  wound  may  be  enlarged.  In  any  event,  a  sufficient  incision 
through  the  abdominal  parietes  should  be  made  to  secure  exposure  of  the 
wounded  part  and  to  make  possible  thorough  examination  and  cleansing 
of  contiguous  surfaces.  If  active  bleeding  is  in  progress,  the  bleeding 
vessel  must  first  be  sought  for  and  ligated.  If  an  intestinal  wound  of 
moderate  extent  is  revealed,  which  may  be  sutured  without  diminishing 
the  lumen  of  the  gut  more  than  one-half  of  its  capacity,  it  should  be 
sutured  as  directed  in  the  previous  article. 

If  the  rent  exist  in  those  portions  of  the  large  intestine  which  cannot 
readily  be  brought  up  into  the  wound  in  the  abdominal  parietes,  it  may 
be  very  difficult  to  obtain  sufficient  access  to  it  to  properly  suture  it.  Such 
difficulty  will  be  especially  met  with  at  the  hepatic  and  splenic  flexures 
and  in  the  rectum.  The  flexures  may  be  best  reached  by  oblique 
incisions  in  the  hypochondriac  regions  a  little  below  and  parallel  with  the 
lower  border  of  the  costal  arch.     Such  incisions  may  be  freely  prolonged 
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downward  into  the  lumbar  regions,  and  lend  themselves  readily  to  drain- 
age or  to  the  formation  of  an  artificial  anus.  A  wound  in  the  upper 
half  of  the  rectum  may  usually  be  reached  by  suprapubic  median 
incision,  the  patient  having  the  pelvis  elevated  (the  position  of  Trendelen- 
burg), so  that  the  cavity  of  the  pelvis  shall  be  emptied  of  small  intestine. 
A  laterally  placed,  deep-seated  wound  of  the  rectum  which  could  not  be 
reached  in  this  way  could  be  reached  from  behind  by  a  lateral  sacral 
incision,  with  osteoplastic  resection  of  the  coccyx  and  lower  portion  of 
the  sacrum  (see  page  481),  which  incision  would  also  be  especially  favor- 
able for  drainage  and  for  a  fecal  fistula  if  the  suturing  should  prove 
inefficient. 

For  the  application  of  a  suture  to  such  deep-lying  wounds  a  fine 
full-curved  needle  and  a  long-handled  delicate  needle-forceps  will  be 
required. 

Traumatisms  of  the  extraperitoneal  portion  of  the  rectum  belong  in 
a  category  by  themselves  :  they  will  be  considered  in  connection  with 
Affections  of  the  Anus. 

If  the  area  of  the  intestinal  wound  be  greater  than  the  limitation  to  su- 
ture given  above,  one  of  two  courses  of  procedure  is  possible :  either  imme- 
diate resection  of  the  bowel  and  immediate  anastomosis,  or  the  suture  of 
the  injured  portion  of  the  bowel  into  the  external  wound  and  the  forma- 
tion of  an  artificial  anus,  to  be  dealt  with  later  as  subsequent  conditions 
may  indicate.  Most  frequently  it  will  occur  that  the  depression  of  the 
vital  forces  of  the  patient  at  the  time  of  operation  Avill  be  such  as  to 
require  as  speedy  a  completion  of  the  procedure  as  possible,  and  there- 
fore the  resort  to  the  formation  of  an  artificial  anus  will  be  indicated.  If 
future  experience  should  show  that  the  cicatrix  left  after  the  use  of  the 
larger-sized  buttons  devised  for  intestinal  anastomosis  by  Murphy  will 
not  subsequently  contract  so  much  as  to  produce  obstruction,  the  quick- 
ness with  which  anastomosis  may  be  effected  by  their  use  would  enable 
the  surgeon  to  avoid  the  formation  of  an  artificial  anus  in  a  much  larger 
proportion  of  cases.  At  present  their  field  of  usefulness  is  still  unde- 
termined, but  the  general  trend  of  experience  thus  far  is  against  their 
use  in  the  large  intestine.  In  any  case  of  the  class  under  discussion  the 
formation  of  an  artificial  anus  is  a  proper  thing  to  do,  and  in  many  cases 
it  is  imperative.  In  establishing  an  artificial  anus  the  surgeon  should 
keep  in  mind  the  future  desirability  of  getting  rid  of  it,  and  should 
therefore  adopt  such  a  technique  as  will  produce,  if  possible,  a  condition 
that  may  tend  to  later  spontaneous  closure.  The  indications  are  the 
direct  opposite  of  those  attending  the  formation  of  a  permanent  artificial 
anus  for  the  relief  of  malignant  obstruction.  Flexion  of  the  bowel  or 
the  formation  of  a  spur  or  septum  that  may  interfere  with  the  ready  flow 
of  the  contents  of  the  proximal  into  the  distal  portion  of  the  intestine  is 
to  be  avoided.  The  wound  of  the  bowel  should  be  brought  into  contact 
Avith  the  parietal  peritoneum  at  the  nearest  point,  where  a  suitable  sec- 
ondary incision  of  the  parietes  should  be  made  if  necessary,  thus  avoid- 
ing traction  upon  the  IdowcI  and  tension  upon  the  sutures.  The  peri- 
toneal edges  of  the  bowel-wound  should  be  sutured  carefully  to  the 
peritoneal  edges  of  the  parietal  wound.  The  wound  through  the  parietal, 
muscular,  and  connective-tissue  planes  should  be  kept  patent  and  fre- 
quently cleansed  until  the  peritoneal  surfaces  within  have  become  firmly 
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adherent  (four  or  five  days),  after  which  time  its  degeneration  into  a 
fistula  with  tendency  to  spontaneous  closure  should  be  encouraged.  If 
no  or  little  obstruction  exist  to  the  fecal  flow  along  the  intestine,  such 
spontaneous  closure  in  a  few  weeks  or  months  may  be  confidently 
expected. 

If,  upon  opening  the  abdominal  cavity,  it  is  found  that  extravasation 
of  the  bowel-contents  to  any  degree  has  occurred,  especial  care  in  clean- 
sing and  drainage  will  be  required.  The  extravasated  material  should 
be  gently  but  thoroughly  sponged  out,  and  counter-openings  for  drainage 
should  be  made  so  as  to  tap  any  adjacent  dependent  peritoneal  pocket. 
A  fold  of  iodoform  gauze  or  a  rubber  tube  may  thus  be  laid  as  a  drain 
by  the  side  of  the  ascending  or  descending  colon,  and  carried  out  pos- 
teriorly through  an  incision  in  the  flank,  or  through  the  cul-de-sac  of 
Douglas  into  the  vagina,  or  from  the  rectovesical  pouch  backward  by 
the  side  of  the  sacrum.  By  the  temporary  use  of  such  drains  the  further 
diffusion  of  septic  discharges  may  be  prevented  and  the  dangers  of 
peritonitis  be  greatly  lessened. 

Contusion  of  Bowel  without  Eupture. — If,  upon  exposure  of 
the  bowel  it  be  found  that  no  rupture  has  occurred,  but  that  the  intesti- 
nal wall  is  so  contused  that  subsequent  sloughing  is  possible,  the  injured 
portion  of  the  bowel  should  be  brought  up  to  the  parietal  wound  and 
secured  in  apposition  to  it  by  a  sufficient  number  of  points  of  suture 
through  the  sound  serous  covering  immediately  adjacent  to  the  contused 
area,  and  the  parietal  wound  filled  with  iodoform  gauze.  In  this  way, 
if  the  injured  bowel-coat  should  subsequently  give  way,  the  general 
peritoneal  cavity  would  have  been  shut  off"  by  adhesions  and  the  faeces 
would  find  exit  upon  the  abdominal  surface.  If  the  feared  sloughing  of 
the  bowel  should  not  occur,  the 
parietal  wound  can  be  closed  by 
secondary  sutures  as  soon  as  the 
continued  integrity  of  the  in- 
jured bowel  is  assured. 

Persistent  Fecal  Fistu- 
la.— A  fecal  fistula  may  per- 
sist as  one  of  the  sequelae  of  a 
wound  of  the  large  bowel  in  con- 
sequence either  (1)  of  the  extent 
of  the  loss  of  substance  in  the 
wall  of  the  bowel ;  or  (2)  of  such 
angulation  of  the  bowel  oppo- 
site the  point  of  external  open- 
ing that  a  spur-like  fold  or  valve 
is  formed  within  it  (Fig.  260), 
which  prevents  the  ready  flow 
of  the  fecal  current  beyond  the 
point  of  fistulous  opening ;  or 
(3)  the  immediate  union  of  the 
bowel  mucous  membrane  with 
the  skin,  so  that  a  fistula  with  a 
continuous  muco-cutaneous  lining  is  formed  (Fig.  261) ;  or  (4)  the  exist- 
ence of  a  deep  abscess-cavity  with  which  the  fistula  communicates,  and 


Fig.  260. 


Intestinal  fistula  formed  by  spur-like  fold  of  bowel- 
wall  :  A,  upper  portion  of  intestine ;  B,  lower  con- 
tracted portion  of  intestine  ;  C,  cutaneous  orifice 
of  fistula ;  D,  spur. 
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from  which  at  a  more  or  less  remote  point  external  discharge  occurs ;  or 
(5)  the  existence  in  the  distal  portion  of  the  bowel  of  some  obstacle  to 
the  free  passage  of  the  bowel -contents.  This  obstacle  in  the  case  of  a 
wound  may  be  due  to  cicatricial  contraction  at  the  site  of  the  wound 
beyond  the  fistulous  opening,  or  to  the  compression  of  peritoneal  adhe- 
sions, or  to  an  angulation  of  the  bowel  caused  by  adhesions  :  the  tonic 
contraction  of  the  bowel  caused  by  the  sphincter  at  the  outlet  of  the 
rectum  falls  into  this  category  of  obstacles  which  cause  the  persistence 
of  fecal  fistulse  after  a  loss  of  substance  in  the  wall  of  the  rectum. 

A  persistent  fecal  fistula  is  often  produced  by  the  surgeon  for  the 
relief  of  obstructive  symptoms  caused  by  inoperable  malignant  disease 
of  the  bowel.  An  opening  with  a  projecting  spur  of  mucous  membrane 
and  with  a  muco-cutaneous  lining  is  systematically  created  in  such  cases^ 
to  which  the  term  artificial  anus  is  properly  given.  The  discussion  of 
this  condition  is  reserved  for  another  connection.     (See  page  494.) 

As  a  rule,  a  marked  tendency  to  contraction,  and  thus  to  ultimate 
closure  of  fecal  fistula,  exists,  so  that  in  the  absence  of  the  conditions 
above  enumerated  the  final  spontaneous  closure  of  such  a  fistula  may  be 
confidently  expected.  An  extensive  loss  of  substance  in  the  wall  of  the 
bowel  tends  to  terminate  in  a  permanent  fistula,  more  particularly 
because,  as  its  edges  are  drawn  up  to  the  cutaneous  surface  in  the  process 
of  healing  or  are  sutured  to  it  by  the  surgeon,  some  angulation  of  the 

Fig.  261. 
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Simplest  form  of  intestinal  fistula,  with  muco-cutaneous  continuity  and  sliglit  eversion  of  mucosa. 

intestine  is  produced,  and  its  wall  opposite  the  opening  is  thrown  into  a 
more  or  less  valve-like  fold,  while  about  the  margins  of  the  opening  the 
mucous  and  cutaneous  surfaces  become  continuous.  The  greater  the 
loss  of  intestinal  wall  the  more  acute  the  angulation  of  the  bowel  and  the 
more  prominent  the  spur.  It  is  true,  however,  that  aside  from  these 
complications,  the  mere  extent  of  the  loss  of  substance  may  be  such  that 
cicatricial  contraction  alone  will  be  unable  to  obliterate  it.  Such  exten- 
sive loss  of  substance  without  other  complications  could  occur  only  in 
the  course  of  the  large  bowel.  Again,  a  large  opening  into  the  bowel 
invites  a  prolapse  through  it  of  the  movable  bowel  above,  which  acts  as 
an  additional  force  to  keep  the  opening  from  closing.  The  most  import- 
ant and  constant  elements  in  the  production  of  persistent  fecal  fistulse 
are  bowel-angulation,  the  presence  of  the  internal  spur,  and  the  muco- 
cutaneous lining.  Precaution  to  avoid  these  conditions  at  the  time  of 
primary  interference  has  already  been  enjoined  :  to  remove  them  consti- 
tutes the  chief  indications  for  subsequent  surgical  interference  when  the 
fistula  is  to  be  closed. 
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Pelvic  and  abdominal  abscesses  are  the  frequent  cause  of  fecal  fistulas. 
Such  abscesses  may  begin  with  loss  of  substance  of  the  bowel-wall,  as 
from  ulceration  or  perforation  by  a  foreign  body ;  or  the  communication 
with  the  lumen  of  the  bowel  may  be  a  secondary  occurrence,  as  in  the 
case  of  many  abscesses  caused  by  disease  of  the  vermiform  appendix,  of 
pelvic  abscesses  originating  in  disease  of  the  uterine  appendages,  of 
abscesses  resulting  from  the  breaking  down  of  tubercular,  carcinomatous, 
or  actinomycotic  deposits,  of  abscesses  arising  from  tubercular  caries  of 
the  spine  or  of  the  pelvic  bones.  The  cutaneous  opening  and  the  com- 
pletion of  the  fistula  may  have  been  spontaneously  effected  or  may  have 
been  secured  by  a  surgical  incision.  It  has  occurred  in  this  class  of 
cases  that  unmerited  reproach  has  been  cast  upon  the  surgeon  by  the 
charge  that  the  opening  in  the  bowel  was  due  to  his  lack  of  skill  or 
caution,  when  in  reality  the  opening  already  existed  or  occurred  unavoid- 
ably and  spontaneously  from  later  sloughing.  In  this  class  of  cases  the 
fistulous  tract  is  long  and  irregular,  not  infrequently  opening  from 
imperfectly  drained  cavities  in  which  fecal  and  suppurative  fluids  are 
retained  by  the  backward  pressure  which  prevents  the  bowel-opening 
from  closing,  while  the  general  reparative  powers  of  the  body  are 
greatly  reduced  by  the  presence  of  general  septic  poisoning.  In  such 
cases,  if  a  free  and  direct  external  discharge  of  the  fecal  and  septic 
matters  can  be  secured,  spontaneous  closure  of  the  fistula  will  follow  in 
a  large  proportion  of  cases. 

Similar  in  nature  are  the  fecal  fistulse  which  result  in  the  course  of 
pelvic  and  abdominal  operations,  when  by  the  detachment  of  adhesions 
the  bowel-wall  is  so  damaged  that  it  subsequently  sloughs  or  is  torn 
outright  and  fails  to  be  adequately  sutured,  or  suffers  necrosis  from  the 
pressure  of  a  drainage-tube.  If  in  such  a  case  a  general  and  fatal  perito- 
nitis is  escaped  by  the  rapid  formation  of  limiting  adhesions,  a  fistulous 
tract  is  created  along  which  more  or  less  fecal  matter  is  conducted  to 
the  surface. 

Gangrenous  strangulated  hernise  belong  practically  to  the  category 
of  traumatisms  of  the  bowel.  When  the  small  bowel  is  the  viscus 
involved,  so  urgent  are  the  dangers  of  rapid  inanition  from  the  subse- 
quent escape  of  the  intestinal  contents  through  any  resulting  fistula 
that  unless  collapse  is  already  present  or  imminent,  resection  and  imme- 
diate enterorrhaphy  should  be  performed.  When  the  large  bowel  is 
the  viscus  involved,  the  conditions  are  reversed,  and  the  fixation  of  the 
gut-end  in  the  wound  after  resection  of  the  gangrenous  portion  becomes 
the  operation  of  choice.  The  amount  of  the  bowel-wall  thus  lost  either 
by  spontaneous  sloughing  or  by  the  surgeon's  knife  will  determine  the 
degree  of  subsequent  resulting  fecal  fistula.  All  that  has  been  said 
with  reference  to  such  fistulse  from  other  causes  is  applicable  equally  to 
these  fistulse  resulting  from  strangulated  hernia  and  gangrene. 

Characteristics. — The  extent  of  the  defect  which  remains  in  the 
bowel- wall  after  cicatricial  contraction  has  accomplished  all  that  it  can, 
will  determine  the  size  of  the  external  fistulous  orifice.  Should  the 
original  skin-opening  be  relatively  small,  subsequent  undermining  and 
sloughing  will  take  place  until  sufficient  provision  is  made  for  a  ready 
escape  of  faeces.  The  resulting  orifice  will  be  somewhat  circular,  with 
margins  indurated  and  puckered  from  the  chronic  irritation  of  the  dis- 
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charges  that  flow  over  them.  If  the  orifice  be  large  and  the  channel 
of  communication  with  the  intestine  is  direct  and  short,  some  amount 
of  prolapse  of  the  intestinal  mucosa  through  it  will  be  quite  constant : 
this  will  be  the  more  marked  according  as  the  intestine  immediately 
above  the  opening  is  held  loosely  by  its  mesentery.  Should  the  fixation 
of  the  involved  bowel  be  such  as  to  prevent  much  prolapse,  the  touch  or 
sight  may  distinguish  projecting  from  the  posterior  wall  of  the  exposed 
gut  a  more  or  less  prominent  fold  of  mucous  membrane  according  to 
the  degree  of  angulation  of  the  gut  present.  If,  as  in  the  case  of  arti- 
ficial anus  resulting  from  gangrenous  strangulated  hernia  or  colostomy 
done  for  the  relief  of  obstructions  by  malignant  disease,  the  whole  cir- 
cumference of  the  bowel  has  been  removed,  two  bowel-openings  may 
be  distinguished,  presenting  externally  like  the  openings  of  a  double- 
barrelled  gun. 

The  projecting  fold  or  spur,  pressed  by  the  fecal  current  from  above, 
tends  to  fall  over  and  cover  the  orifice  leading  to  the  distal  portion  of 
the  intestine.  It  directs  the  fecal  current  to  the  external  opening,  and 
may  so  absolutely  occlude  this  orifice  as  to  wholly  prevent  the  entrance 
of  fecal  matter  into  it.  Excepting  at  its  projecting  edge  this  spur  is 
formed  by  two  thicknesses  of  gut-wall,  back  to  back,  with  a  triangular 
interval  between  them,  which  increases  the  more  as  the  two  parts  of  the 
adherent  loop  diverge  within  the  belly.  This  interval  will  include  the 
elongated  mesenteric  attachment.     (See  Fig.  260.) 

The  skin  adjacent  to  the  fistula  is  generally  more  or  less  excoriated 
by  the  irritation  of  the  discharges  that  flow  over  it.  This  skin-irrita- 
tion is  less  marked  about  fistulse  connected  with  the  large  bowel  than 
about  those  through  which  the  more  fluid  and  acrid  contents  of  the 
small  intestine  escape,  and  may  be  greatly  lessened  by  the  use  of  emol- 
lient and  antiseptic  agents. 

The  discharge  from  an  opening  in  the  large  bowel  is  more  or  less 
consistent  according  as  the  opening  is  at  a  greater  or  less  distance  from 
the  ileo-csecal  valve.  In  conditions  of  normal  health  the  escape  of 
formed  faeces  may  take  place  at  such  long  intervals  as  to  simulate  the 
natural  movements  of  the  bowel,  and  to  diminish  very  much  the  incon- 
veniences of  the  disability.  Any  digestive  disorder,  however,  that  may 
produce  undue  peristalsis  will  aggravate  them  by  causing  the  escape  of 
fluid  faeces. 

When  all  the  faeces  escape  through  the  artificial  opening,  the  empty  and 
disused  portion  of  the  bowel  below  the  opening  becomes  much  contracted. 

The  direct  effect  upon  the  general  health  of  an  individual  produced 
by  a  persistent  fecal  fistula  depends  upon  the  portion  of  the  bowel 
involved  and  the  proportion  of  the  intestinal  contents  that  escape 
through  it.  The  farther  above  the  ileo-csecal  valve  the  opening  is,  the 
more  positive  and  rapidly  progressive  the  malnutrition  produced  by  the 
premature  escape  of  the  intestinal  contents ;  the  greater  the  distance 
below  the  valve,  the  less  the  annoyances  produced  by  it.  In  any  situa- 
tion the  escape  of  the  contents  of  the  intestine  is  beyond  the  control 
of  the  will  of  the  patient,  and  at  the  best  the  disability  subjects  the 
patients  to  constant  chagrin  and  disgust,  prevents  them  from  mingling 
freely  with  their  fellows,  and  limits  their  ability  to  engage  in  the  avoca- 
tions of  life. 
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Treatment. — In  any  case  of  fecal  fistula  such  diet  should  be  chosen 
as  will  be  non-irritating  and  will  favor  the  formation  of  a  soft,  consist- 
ent fecal  mass  that  may  readily  pass  around  a  limited  obstruction  and 
yet  not  readily  escape  through  the  unnatural  orifice.  Milk  and  farina- 
ceous foods,  with  fish  and  meat,  should  form  the  chief  elements  of  such 
a  diet.  That  position  in  bed  should  be  maintained  which  will  keep  the 
external  orifice  uppermost,  so  that  the  force  of  gravity  may  tend  to 
increase  the  proportion  of  fseces  that  may  be  retained  in  the  natural 
channel  and  favor  the  retraction  of  any  intestinal  spur  that  may  be 
present. 

Pressure  over  the  external  orifice  by  a  truss  or  suitable  compress 
should  be  constantly  maintained.  The  material  of  which  this  compress 
is  made  should  be  non-absorbent,  as  hard  rubber  :  with  it  may  be  com- 
bined a  plug  of  any  soft  material  to  be  inserted  into  the  orifice,  to 
restrain  somewhat  the  too  frequent  escape  of  faeces,  to  press  back  any 
projecting  intestinal  fold,  and  to  prevent  prolapse.  This  plug  should  be 
frequently  changed.  The  surrounding  skin  should  be  protected  by 
inunctions  with  oxide-of-zinc  ointment.  The  utmost  care  to  secure  all 
possible  cleanliness  should  be  continually  exercised.  Patient  persistence 
in  these  palliative  measures  will  sometimes  ultimately  secure  permanent 
closure  of  the  fistula  even  in  cases  that  at  first  seemed  very  unpromising. 

When  the  fistula  still  persists,  further  operative  measures  will  be 
required,  the  nature  of  which  will  be  determined  by  the  conditions  to 
which  the  persistence  is  due. 

(a)  Persistence  due  to  Stenosis  Distal  to  the  Fistula. — The  possible 
existence  of  stenosis  of  the  bowel  distal  to  the  fistula  will  suggest  itself 
to  the  surgeon  when  in  the  absence  of  other  evident  adequate  causes  a 
fistula  remains  persistent.  The  history  and  attendant  circumstances  of 
the  case  may  quite  clearly  indicate  the  nature  of  this  stenosis,  as  in  some 
cases  when  the  opening  in  the  bowel  has  been  made  by  the  surgeon  for 
the  temporary  relief  of  obstruction  due  to  it.  The  final  closure  of  the 
artificial  outlet  must  be  preceded  by  either  the  removal  of  the  obstacle 
to  the  normal  fecal  flow  or  by  the  establishment  of  an  anastomotic  com- 
munication between  the  portions  of  bowel  on  either  side  of  the  obstacle. 
Familiarity  with  the  methods  and  resources  of  plastic  intestinal  surgery, 
and  much  judgment  and  ingenuity  in  applying  them,  are  required  in  the 
proper  management  of  such  a  case.  It  must  first  be  determined  whether 
for  purposes  of  exploration  and  subsequent  operation  an  opening  into 
the  peritoneal  cavity  at  a  distance  from  the  fistulous  opening  should  be 
made,  or  whether,  after  enlarging  the  fistula  superficially,  suturing  the 
wound-defect,  and  carefully  cleansing  the  parts,  an  extension  of  the 
incision  through  the  parietes  so  as  to  detach  the  adherent  gut  and  open 
freely  the  peritoneal  cavity  should  alone  be  done.  The  settlement  of 
this  question  will  depend  on  the  nature  of  the  obstacle.  Should  the 
fistula  have  been  established  on  account  of  the  obstruction  produced  by 
a  distant  tumor,  as  in  the  case  of  colostomy  and  rectal  cancer,  after  the 
obstructing  growth  has  been  removed  the  attention  to  the  local  condi- 
tions of  the  fistula  alone  will  be  required.  So  also  in  the  case  of  wounds 
and  abscesses  in  which  there  is  reason  to  believe  that  the  inflammatory 
disturbances  have  been  limited  to  the  immediate  neighborhood  of  the 
loss  of  substance  in  the  gut ;   so  also  in  the  case  of  obstruction  from 
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cicatricial  stenosis  or  from  neoplasm  of  the  gut-wall  when  temporary 
relief  to  the  obstruction  has  been  provided  by  an  opening  in  the  gut 
immediately  above  the  point  of  obstruction  ;  so  also  in  cases  of  gan- 
grenous strangulated  hernia  or  cases  in  which  for  any  cause  resection  of 
the  intestine  has  been  required,  and  the  ends  of  the  divided  intestine 
have  been  secured  in  the  parietal  wound,  instead  of  being  subjected  to 
immediate  suture.  In  short,  whenever  the  circumstances  surrounding 
the  case  are  such  as  to  render  it  probable  that  the  obstructing  conditions 
are  limited  to  the  immediate  vicinity  of  the  opening  in  the  gut,  the 
incision  for  the  purpose  of  exposing  and  removing  the  obstacle  should  be 
in  the  site  of  the  fistula  itself.  Exception  to  this  rule  is  to  be  made 
w^hen  the  obstruction  is  located  in  a  portion  of  the  intestine  that  is  com- 
paratively fixed ;  also  when  the  site  of  the  opening  is  in  a  region  in 
which  adequate  extent  of  operative  incision  is  impracticable  or  undesir- 
able, as  when  a  lumbar  colotomy  has  been  made  for  the  relief  of  obstruc- 
tion caused  by  a  volvulus  or  by  a  neoplasm  of  the  sigmoid  flexure. 
Again,  when  the  location  of  the  obstruction  is  such  that  an  anastomosis 
betweeii  comparatively  distant  parts  of  the  intestine  is  the  operation  of 
choice  for  its  relief,  a  median  abdominal  incision  would  be  required,  as, 
for  example,  when  right  inguinal  colotomy  has  been  done  for  the  relief 
of  obstruction  at  the  hepatic  flexure  of  the  colon,  and  an  anastomosis 
between  the  transverse  colon  and  the  ileum  is  required,  or,  on  the  other 
side,  an  anastomosis  between  the  transverse  colon  and  the  sigmoid  flex- 
ure is  desirable  for  the  relief  of  an  obstruction  in  the  descending  colon 
or  beginning  of  the  sigmoid  for  which  an  opening  in  the  loin  or  left 
inguinal  region  has  been  made. 

Median  abdominal  incision  for  purposes  of  exploration  and  operative 
removal  of  the  possible  distant  obstacle  will  be  required  in  cases  in 
which  the  location  and  nature  of  the  obstruction  has  not  been  ascertained 
at  the  time  of  the  establishment  of  the  fistula.  This  includes  a  quite 
numerous  class  of  cases  which  are  subjected  to  operation  for  obstruction 
of  the  bowels  at  so  late  a  period  that,  to  avert  imminent  collapse,  the 
surgeon  is  forced  to  content  himself  at  the  time  with  a  limited  incision 
through  the  abdominal  wall,  through  which  the  first  distended  loop  of 
intestine  which  presents  itself  is  seized,  and  after  careful  suturing  is 
opened  for  the  escape  of  the  accumulated  retained  faeces,  reserving  until 
a  later  time,  when  the  powers  of  the  patient  may  have  been  restored,  the 
attempt  to  remove  or  overcome  the  obstruction  and  close  the  artificial 
anus.  Should  the  original  opening  have  been  made  in  the,  middle  line, 
it  will  naturally  be  included  in  the  line  of  the  later  incision,  and  the 
suture  of  the  opening  in  the  bowel  and  the  detachment  of  the  adhesions 
will  in  such  a  case  first  engage  the  attention  of  the  surgeon.  Not  only 
Avhen  the  fecal  fistula  falls  in  the  median  line  of  the  abdomen,  but  also 
whenever  it  is  located  at  any  point  on  the  anterior  or  lateral  aspects  of 
the  abdomen,  should  it  be  carefully  closed  by  suture,  and  most  thorough 
disinfection  of  the  parts  about  it  be  made  before  proceeding  to  the  open- 
ing of  the  abdominal  cavity,  to  prevent  septic  contamination  from  it. 

The  method  of  exploration  of  the  abdominal  cavity  and  the  partic- 
ular procedures  required  to  remove  special  forms  of  obstruction  cannot 
be  considered  here :  each  is  discussed  elsewhere  in  its  proper  connection. 
It  must  suffice  in  this  connection  to  point  out  that  in  determining  the 
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methods  to  be  pursued  in  the  closure  of  a  large  class  of  persistent  fecal 
fistulse  the  surgeon  must  freely  open  the  general  peritoneal  cavity,  and 
resort  to  some  plastic  procedure  for  establishing  an  unobstructed  fecal 
flow  along  the  intestine  below  the  artificial  opening. 

(6)  Persistence  due  to  Angulation  at  the  Site  of  the  Fistula. — The  lesser 
degrees  of  angulation  may  attend  fistulse  in  which  the  defect  in  the  bowel 
is  relatively  small,  but  by  the  adhesion  to  the  parietes  the  bowel  is  kept 
more  or  less  sharply  flexed.  Such  angulation  at  once  disappears  when, 
after  suture  of  the  opening,  the  bowel  is  freed  from  its  adhesions  and 
dropped  back  into  the  cavity  of  the  abdomen.  This  is  the  treatment  to 
be  adopted  for  the  relief  of  such  cases.  It  is  in  this  class  of  cases  that 
cure  is  occasionally  secured  by  diet,  position,  and  compression.  The 
more  marked  degrees  of  angulation  are  characterized  by  the  presence 
of  the  projecting  spur  caused  by  the  valve-like  fold  of  mucous  mem- 
brane which  has  been  described :  the  removal  of  this  forms  the  first 
indication  for  treatment. 

Division  of  this  spur  by  the  compression  exerted  by  a  clamp  applied 
through  the  external  orifice  was  first  suggested  and  successfully  accom- 
plished by  Dupuytren  of  Paris  in  1815.  The  method  is  comparatively 
safe,  and  is  eminently  efficient  in  removing  the  obstruction  caused  by  the 
spur.  The  compressing  clamp  causes  pressure-necrosis  of  the  tissues 
grasped  by  it :  previous  to  the  separation  of  the  eschar  the  adjacent  peri- 
toneal surfaces  become  glued  together  by  the  plastic  exudate  provoked 
by  the  local  inflammation  attending  the  ulcerative  process,  and  thus  the 
general  peritoneal  cavity  is  protected  from  contamination.  There  must 
always  be  some  risk  that  this  prophylactic  adhesion  may  not  be  perfect, 
or  that  a  loop  of  intestine  may  have  insinuated  itself  into  the  angle  of 
the  spur  so  as  to  be  nipped  by  the  blades  of  the  clamp.  In  the  original 
paper  read  by  Dupuytren  before  the  French  Academy  of  Medicine 
in  1828  there  were  reported  41  cases  in  which  the  clamp  had  been 
applied ;  of  these,  in  3  instances  death  had  followed ;  in  29  instances 
perfect  cure  was  obtained ;  in  the  remaining  9  the  fistula  still  persisted. 
Later  statistics  have  not  materially  changed  these  proportions  (Korte, 
111  cases,  11  deaths). 

The  directions  given  by  Dupuytren  for  the  use  of  the  clamp  are  as 
follows :  "  First  seek  and  find  the  orifice  of  each  of  the  two  ends  of  in- 
testine, and  determine  with  exactness  the  direction  of  their  canal.  To 
find  the  distal  opening  is  often  difficult. 

"  While  the  patient  lies  upon  the  back  one  of  the  branches  of  the 
instrument  is  introduced  into  one  of  the  intestinal  orifices  to  a  depth  of 
one,  two,  three,  even  four  inches,  according  to  the  needs  of  the  case. 
While  this  is  kept  in  place  by  an  assistant  the  second  branch  is  intro- 
duced in  the  same  manner  into  the  other  end  of  the  intestine  :  the  two 
branches  are  then  brought  together  and  articulated,  after  which  the 
blades  are  approximated  by  pressing  the  handles  together  as  in  using  a 
pair  of  scissors,  compressing  the  portion  of  the  intestine  between  them. 
The  action  of  the  instrument  should  be  slow  and  gradual,  lasting  seven 
or  eight  days.  The  amount  of  pressure  from  the  first  should  be  suf- 
ficient to  suspend  life  in  the  part :  it  should  be  increased  every  second 
day. 

"  As  a  rule,  while  it  is  in  use  patients  experience  only  slight  pain  at 
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the  moment  of  the  application  of  the  instrument.  A  small  number  have 
colic,  nausea,  and  vomiting.  When  first  applied  the  clamp  is  fixed  upon 
the  intestine  which  it  has  seized  :  at  the  end  of  a  few  days  it  becomes  a 
little  movable,  which  mobility  progressively  increases  till  it  comes  away 
of  itself  without  traction,  pain,  or  bleeding.  This  final  fall  occurs  in 
the  seventh  or  eighth  day." 

The  original  clamp  of  Dupuytren  has  been  improved  by  making  the 
blades  approach  each  other  in  parallel  lines,  by  substituting  the  con- 
tinuous elastic  traction  of  an  india-rubber  band  for  the  intermittent 
screw  device,  and  by  replacing  the  comparatively  narrow  solid  blades 
by  steel  loops  like  the  bows  of  an  ox-yoke,  which  serve  to  punch  out  a 
much  larger  segment  of  the  spur  in  the  same  time  and  without  increase 
of  risk. 

After  the  removal  of  the  spur  the  closure  of  the  external  defect 
still  remains  to  be  secured.  The  difficulties  to  be  overcome  will 
be  the  same  as  those  in  which  the  extent  of  the  defect  and  the  per- 
sistence of  a  muco-epidermal  lining  are  the  conditions  that  cause 
persistence. 

Immediate  complete  plastic  closure  of  the  bowel-defect,  and  of  the  cutan- 
eous orifice  at  the  same  time,  may  be  attempted,  instead  of  the  somewhat 
tedious  method  of  Dupuytren.  To  accomplish  this  with  the  least  danger 
of  peritoneal  contamination  it  is  essential  that  the  opening  in  the  bowel 
should  be  securely  closed  by  a  transverse  row  of  sutures  applied  before 
the  peritoneal  cavity  is  opened,  and  that  thorough  preliminary  disinfec- 
tion of  the  operative  field  should  be  done.  If  the  case  is  one  in  which 
the  entire  circumference  of  the  bowel  has  been  lost  and  the  two  ends 
open  side  by  side  externally,  each  should  be  sutured  individually.  This 
preliminary  suturing  and  disinfection  having  been  done,  the  margins  of 
the  opening  in  the  abdominal  wall,  with  the  adjacent  scar-tissue,  should 
be  circumscribed  by  a  suitable  incision  prolonged  above  and  below  until 
the  general  peritoneal  cavity  is  opened,  and  the  adherent  loop  of  intes- 
tine with  its  attached  strip  of  skin  and  scar-tissue  is  fully  freed.  This 
loop  is  now  drawn  up  into  the  incision,  and  out  through  it  if  possible, 
to  facilitate  the  further  attentions  required  by  it.  The  tags  of  integu- 
ment and  cicatricial  tissue  that  may  be  attached  to  it  are  carefully 
trimmed  away.  If  it  should  be  evident  that,  after  the  detachment  of 
the  bowel  from  the  wall  of  the  abdomen,  the  angulation  of  the  gut  has 
been  relieved  to  such  an  extent  as  to  cause  such  a  subsidence  of  the  pre- 
viously existing  spur  that  it  is  no  longer  an  obstacle  to  the  free  flow  of  fseces 
along  the  canal  of  the  gut,  the  primary  provisional  line  of  sutures  clos- 
ing in  the  defect  in  the  bowel-wall  should  be  buried  by  an  additional  line 
of  Lembert  stitches  applied  with  great  care  and  exactness  to  guard  against 
possible  fecal  extravasation.  The  condition  of  the  gut  is  thus  made  the 
same  as  in  a  simple  wound  which  has  been  closed  by  a  Czerny-Lem- 
bert  suture.  It  should  finally  be  freely  flushed  with  a  stream  of  warm 
salt  solution  (6  :  1000),  and  then  dropped  back  into  the  abdominal  cav- 
ity. The  wound  in  the  parietes  remains  to  be  sutured  as  in  any  abdom- 
inal section. 

Should  it  be  evident,  however,  that  the  constriction  of  the  intestine 
after  final  complete  suture  would  be  so  great  as  to  materially  interfere 
with  the  fecal  current  (Fig.  262),  the  original  provisional  suture  would 
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have  to  be  removed,  after  clamps  or  ligatures  to  prevent  access  of  fecal 
matter  had  been  applied  about  the  gut  on  either  side  some  inches  away, 


Opening  in  intestine,  A,  B,  too  large  to  be  closed  by  simple  suture  :  after  being  freed  from  external 
fistula,  to  be  elongated  to  the  point  C,  and  treated  by  adossement. 

and  one  of  four  methods  would  still  be  available :  (1)  Anastomosis  by 
adossement,  the  opening  in  the  bowel  being  enlarged  longitudinally  until 
it  is  about  three  inches  long,  and 

the   bowel   being  then    folded  on  ^^^-  ^^^• 

itself  so  as  to  bring  the  two  most 
distant  angles  together,  while  the 
adjacent  edges  of  the  incision  are 
sewed  together  by  a  series  of  Czer- 
ny-Lembert  stitches  (Fig.  263). 
The  resulting  condition  of  the 
bowel  is  similar,  but  exactly  oppo- 
site, to  that  following  the  applica- 
tion of  the  clamp  of  Dupuytren. 
By  the  latter  tunnelling  of  the 
mesenteric  angle  is  effected ;  by  the 
method  of  adossement  tunnelling  of 
the  angulated  opposed  free  border 
is  accomplished.  When  the  mobil- 
ity of  the  aifected  portion  of  the 
bowel  is  such  as  to  permit  of  adosse- 
ment being  used  without  any  strain 
upon  any  part  of  the  suture  line,  it  is  the  method  of  choice.  A  cardinal 
principle  in  this  as  in  all  intestinal  suturing  is  that  no  tension  whatever 
may  be  exerted  upon  a  suture.  Neglect  of  this  principle  will  always 
entail  disaster. 

The  remaining  three  methods  are  available  especially  where  the  entire 
continuity  of  the  gut  has  been  destroyed  :  they  are  also  of  use  in  other 
cases  when  the  method  of  adossement  is  not  practicable.  They  all  involve 
as  a  preliminary  step  a  complete  resection  of  the  bowel.  The  free  ends 
may  then  be  sutured  together  by  stitches  circularly  applied  (Circular 
Enterorrhaphy,  see  page  331),  or  the  two  ends  may  be  closed  and  a  lateral 
anastomosis  (see  page  333)  be  effected,  or  the  two  ends  may  be  secured 
together  by  the  button  of  Murphy.  (See  page  326.)  In  dealing  with 
the  large  intestine  circular  enterorrhaphy  will  rarely  be  considered,  on 
account  of  the  difficulties  attending  its  satisfactory  application.  The 
button  anastomosis  leaves  a  relatively  small  opening  which  will  soon  con- 
tract much,  and  ought  not  to  be  used  in  the  large  bowel,  whose  contents 


Anastomosis  by  adossement :  intestine  folded  on 
itself,  bringing  the  points  A,  C,  of  Fig.  262  into 
contact ;  apposed  edges  of  opening  sutured ; 
the  arrow  shows  site  of  restored  lumen. 
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begin  to  be  somewhat  solid.  Lateral  anastomosis  therefore  remains  as 
the  procedure  of  choice  in  the  cases  under  consideration  when  adossement 
is  impracticable. 

(c)  Persistence  due  to  the  Size  of  the  Fistula. — In  these  cases  aifecting 
the  large  bowel  adhesion  to  the  abdominal  parietes  is  uniformly  present. 
If  examination  has  shown  that  there  is  no  spur-like  obstacle  to  the  fecal 
current  at  the  fistulous  opening,  nor  other  source  of  stenosis  distal  to  it, 
and  yet  spontaneous  closure  is  delayed,  the  opening  in  the  bowel  should 
be  clearly  exposed  by  adequate  enlargement  of  the  external  orifice,  care 
being  taken  not  to  open  into  the  general  peritoneal  cavity.  The  whole 
fistulous  tract  should  be  excised,  together  with  the  margins  of  the  open- 
ing in  the  bowel :  then  the  refreshed  edges  of  the  mucous  membrane 
should  be  sutured  together  by  stitches  of  fine  silk  applied  closely  and  so 
as  to  catch  only  the  mucous  membrane ;  then,  after  thorough  antiseptic 
irrigation,  a  second  row  of  catgut  sutures  should  bring  into  contact  the 
remaining  coats  of  the  bowel ;  and  finally  the  layers  of  the  parietal 
wound  should  be  closed  either  by  crossed  silkworm-gut  sutures  or  by  tier 
sutures  of  catgut  or  silk.  If,  when  the  bowel-sutures  have  been 
applied,  it  is  evident  that  the  lumen  of  the  gut  is  seriously  contracted, 
then  the  case  falls  into  the  category  considered  in  the  previous  section, 
and  must  be  treated  in  the  manner  there  described. 

(d)  Persistence  due  to  3Iuco-epidermal  Lining  of  Fistula. — The  final 
closure  of  a  fecal  fistula  may  be  delayed  simply  by  the  epithelial  lining 
of  the  canal,  which  prevents  adhesion  of  its  walls.  In  the  larger  defects 
in  which  the  mucous  membrane  and  the  skin  are  practically  continuous, 
and  in  which  there  is  usually  some  prolapse  of  mucous  membrane,  this 
cause  of  persistence  is  quite  secondary  to  other  conditions  :  it  is  in  the 
longer,  narrower  fistulse  in  which  the  bowel-orifice  is  retracted  consid- 
erably from  the  surface  of  the  skin,  and  in  which  the  track  has  become 
lined  with  a  dense  connective-tissue  wall  covered  by  epithelium  which 
has  extended  outward  from  the  bowel  and  inward  from  the  skin,  that  the 
existence  of  this  lining  becomes  the  special  obstacle  for  consideration.  It 
may  be  removed  by  systematic  excision  followed  by  suture,  or  it  may  be 
destroyed  by  the  actual  cautery.  In  the  latter  case  an  active  granulating 
process  in  the  wall  of  the  fistula  springs  up  after  the  separation  of  the 
eschar  produced  by  the  cautery  :  this  tends  to  block  up,  and  may  suffice 
to  ultimately  completely  and  permanently  close,  the  fistula.  Cauteriza- 
tion of  the  superficial  portion  only  of  the  fistula  is  of  no  value  :  the 
cautery  must  be  introduced  through  the  deepest  portion  of  the  tract, 
down  to  the  bowel-orifice,  and  must  be  applied  so  thoroughly  as  to 
destroy   the  entire  pseudo-mucous  lining. 

(e)  Persistence  due  to  Connection  ivith  an  Abscess-cavity. — Appendi- 
cal,  pelvic,  and  ischio-rectal  abscesses  are  the  most  common  causes  of  fecal 
fistulse.  In  these  cases  previous  to  the  external  discharge  extensive  dis- 
sections of  the  neighboring  connective-tissue  planes  have  often  been 
made,  and  the  final  external  opening  is  possibly  at  some  distance  from  the 
primary  focus  of  disturbance.  The  abscess  may  finally  degenerate  into 
a  long,  more  or  less  tortuous,  persistent  fistulous  tract  communicating 
with  the  gut  at  one  end  and  with  the  skin  at  the  other,  or  by  reason  of 
its  imperfect  drainage  may  remain  as  an  ill-conditioned  cavity,  a  foun- 
tain of  sepsis  to  the  absorbents  about  it,  overflowing  on  either  side  into 
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the  intestine  and  through  the  external  orifice,  and  preventing  the  definite 
closure  of  either  opening.  The  caecum,  the  sigmoid  flexure,  and  the 
rectum  are  the  portions  of  the  large  intestine  most  frequently  involved 
in  such  processes.  The  external  opening  may  form  in  the  inguinal  or 
lumbar  regions  or  in  the  perineum,  not  infrequently  into  the  vagina,  and 
occasionally  into  the  bladder.  Not  infrequently  temporary  closure  of 
one  or  both  of  the  openings  may  take  place,  only  to  be  followed  by  re- 
ojDcning  in  a  short  time  from  the  pressure  of  the  accumulating  secretion 
within  the  abscess-cavity. 

The  extent  of  the  ulcerative  destruction  of  the  intestinal  wall  may  be 
of  any  degree,  and  hence  is  a  point  not  to  be  overlooked  in  its  relation  to 
the  hindrances  to  spontaneous  closure  of  the  defect ;  but  the  chief  point 
to  remark  in  this  class  of  cases  is  the  existence  of  the  imperfectly 
drained  abscess-cavity  and  the  more  or  less  long  and  tortuous  canal. 
Adequate  and  free  drainage  of  the  abscess-cavity  is  the  first  thing  to  be 
secured  in  these  cases,  either  by  the  enlargement  of  the  already  existing 
openings  or  by  the  making  of  counter-openings.  According  to  the 
extent  of  the  loss  of  substance  in  the  bowel-well,  and  the  absence  or 
presence  of  obstacles  to  the  free  fecal  flow  along  the  intestine,  must  the 
later  steps  be  determined. 

Ulcerations  of  the  Colon,  with  Stenosis  from  Cicatricial 
Contraction  or  the  Compression  of  Peritoneal  Exudations. — 
Ulcerations  of  the  colon  occasionally  become  the  subjects  of  surgical 
consideration  by  reason  of  sequelae,  either  immediate  or  remote — namely, 
stenosis  from  cicatricial  contraction  or  from  the  compression  of  perito- 
neal exudations,  or  perforation  with  the  escape  of  infective  material  into 
the  peritoneal  cavity. 

Extensive  loss  of  substance  of  the  mucous  and  submucous  tissues  of 
the  bowel  may  attend  the  ulcerative  colitis  of  dysentery  and  chronic 
diarrhoea,  but  this  necrosis  is  in  patches  or  islands  which  are  surrounded 
by  intact  mucous  membrane,  Mdiose  elasticity  and  dilatability  suffice 
to  so  compensate  for  the  contraction  that  attends  the  healing  of  the 
ulcers  that  serious  stenosis  is  prevented.  According  to  Woodward,^  out 
of  the  vast  number  of  cases  of  dysentery  and  chronic  diarrhoea  occurring 
among  the  Federal  troops  from  1861  to  1865  no  case  of  intestinal  stric- 
ture or  stenosis  resulting  from  contraction  of  dysenteric  ulcers  was 
reported  to  the  Surgeon-General's  Office  either  during  the  war  or  after 
to  the  date  of  his  report,  1879,  nor  does  the  Army  Medical  Museum 
possess  a  single  specimen,  nor  had  he  found  in  any  American  medical 
journal  a  report  of  any  case  of  the  kind  contracted  during  the  Civil 
War  in  which  the  nature  of  the  case  was  substantiated  by  a  post-mortem 
examination. 

In  ulcerations  of  tubercular  origin  a  different  condition  presents 
itself.  In  the  great  majority  of  cases  (Woodward)  tubercular  ulcers 
spread  in  the  transverse  direction,  assuming  at  first  an  elliptic  form, 
which  gradually  becomes  more  and  more  elongated  until  ultimately  it 
may  almost  encircle  the  intestine. 

A  frequent  site  of  tubercular  ulcerations  of  the  intestine  is  the  ileo- 
cecal valve  and  the  adjacent  portion  of  the  ascending  colon  (Fig.  264). 
More  or  less  of  the  mucous  membrane  of  the  colon  itself  escapes  invasion 

1  Medical  History  of  the  War  of  the  Bebellion,  Part  II.  vol.  i,  p.  504. 
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and  remains  as  islands  or  bridges  of  intact  mucosa.  As  new  portions 
of  the  bowel  become  involved  in  the  disease  cicatrization  follows  it  from 
below ;  the  appendix  and  caecum  become  drawn  up  and  involved  in  the 
cicatricial  tumor-mass.     Very  great  narrowing  of  the  ileo-csecal  orifice 

Fig.  264. 


Tuberculosis  at  the  ileo-ceecal  junction :  A,  ileo-csecal  valve  destroyed  by  ulceration ;  B,  tuber- 
cular ulcer  of  adjacent  ileum  :  extravasation  of  intestinal  contents  was  prevented  by  extra- 
intestinal adhesions ;  C,  tumor  caused  by  enlarged  glands  and  infiltration  of  mesocolon  (from 
specimen  in  the  Museum  of  the  Methodist  Episcopal  Hospital). 


and  of  the  lumen  of  the  affected  intestine  beyond  it  results.  These 
ulcers  rarely  cause  perforation  into  the  peritoneal  cavity :  such  ah  acci- 
dent is  prevented  by  the  formation  in  advance  of  the  ulcer  of  adhesions 
which  cause  the  perforation  to  result  rather  in  an  entero-anastomosis  or 
a  peri-intestinal  abscess. 

A  girdling  ulcer  may  result  from  the  plugging  of  a  terminal  mesen- 
teric arteriole  by  an  embolus.  The  cicatrization  of  such  an  ulcer  would 
produce  a  high  degree  of  stenosis. 

Stenosis  from  the  contraction  of  inflammatory  exudates  that  more  or 
less  completely  surround  the  bowel,  or  from  the  kinking  of  the  bowel 
caused  by  adhesions  that  hold  the  bowel  in  a  condition  of  acute  angula- 
tion, or  by  incarceration  of  a  knuckle  of  intestine  beneath  an  adhesion 
band,  is  a  much  more  common  sequel  of  ulcerative  disease  of  the  colon. 

A  circumscribed  adhesive  peritonitis,  with  or  without  ulceration  of 
the  intestinal  mucosa,  especially  of  the  csecum  and  flexures  of  the  colon, 
has  been  ascribed  to  simple  prolonged  fecal  impaction  (Leichtenstern), 
the  irritation  and  stretching  caused  by  the  blockaded  feces  being  as- 
sumed as  sufficient  to  occasion  ulceration  of  the  mucosa,  and  an  insidious 
chronic  peritonitis  leading  to  adhesions  and  narrowing  of  the  intestine. 
The  frequent  occurrence  of  prolonged  fecal  retention  in  the  colon  and 
rectum,  and  the  rarity  of  the  occurrence  of  ulceration  and  circumscribed 
peritonitis  in  connection  with  it,  would  rather  suggest  that  the  paralysis 
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of  the  bowel  and  the  consequent  fecal  stasis  were  secondary  to  a  pre- 
existing ulceration  and  local  peritonitis  in  the  cases  in  which  they  are 
found  to  be  present. 

The  peritoneal  exudate  which  constricts  or  sharply  angulates  the 
bowel  may  be  entirely  extraintestinal  in  its  origin,  and  ulceration,  if 
present,  be  secondary  to  the  stenosis.  The  hepatic  flexure  is  not  infre- 
quently bound  down  by  the  adhesions  resulting  from  the  chronic  circum- 
scribed peritonitis  provoked  by  gall-stones  in  the  gall-passages  or  by 
neoplasms  of  the  liver.  The  splenic  flexure  may  be  involved  in  a  peri- 
splenitis. The  sigmoid  loop  is  frequently  involved  in  the  exudates 
provoked  by  disease  of  the  uterine  appendages. 

Ulceration  of  the  mucous  membrane  is  prone  to  occur  in  the  dilated 
portion  of  intestine  immediately  above  the  point  of  stenosis,  whatever  the 
cause  of  the  stenosis  may  be,  and  is  a  common  cause  of  death  after 
stricture  (Treves).  Such  losses  of  substance  are  the  result  of  imperfect 
nutrition  due  to  distention  and  compression,  possibly  occlusion,  of 
nutrient  vessels.  Cases  have  been  reported  (Moxon,  Goodhart)  in 
which  gangrene  of  large  portions  of  the  colon  have  resulted  from  this 
cause. 

A  general  septic  peritonitis  may  result  from  ulcerative  perforation  of 
the  bowel  when  the  previous  formation  of  limiting  adhesions  has  failed 
to  take  place. 

The  symptoms  indicating  the  development  of  stenosis  of  the  large 
intestine  of  ulcerative  origin  are  vague  and  uncertain.  The  symptoms 
of  constriction  may  first  become  noticeable  years  after  the  primary  ulcer- 
ative attack.  A  very  considerable  stenosis  may  be  present  without 
causing  much  trouble  as  long  as  the  fseces  are  fluid,  and  final  absolute 
obstruction  may  supervene  as  unexpectedly  and  with  the  same  symptoms 
as  in  any  of  the  acute  forms  of  obstruction,  or  perforation  of  the  bowel 
may  declare  itself  by  the  sudden  onset  of  the  symptoms  of  acute  general 
peritonitis. 

Chronic  constipation  is  the  most  obvious  and  generally  present  symp- 
tom ;  this  is  frequently  interrupted  by  diarrhoeal  outbreaks  :  transient 
blocking  up  of  the  narrowed  passage  provokes  attacks  of  colicky  pain 
and  possibly  vomiting.  Tubercular  disease,  spreading  along  the  colon 
from  the  ileo-csecal  valve,  determines  a  local  tenderness  in  the  right 
iliac  region  and  an  induration  suggestive  of  neoplasm.  The  spread  of 
the  tubercular  infiltration  to  the  contiguous  structures  is  common,  lead- 
ing to  abscess  and  fecal  fistulse  attended  with  the  superficial  and  evident 
signs  of  local  tuberculosis.  Solid  faeces  may  accumulate  above  the  con- 
striction, producing  a  perceptible  tumor  that  may  become  of  consider- 
able size.  This  may  be  channelled  so  as  to  permit  the  passage  of  fluid 
which  the  intestinal  mucosa,  irritated  into  a  condition  of  a  chronic 
catarrh,  furnishes  in  abundance,  and  which,  mixed  with  some  softened 
fecal  matter,  continues  to  pass  through  the  stricture  and  be  voided  as  a 
pseudo-diarrhoeal  discharge. 

Increasing  weakness  and  bodily  wasting  from  the  long  continuance 
of  the  abdominal  distress  or  diffuse  septic  peritonitis  from  perforation 
of  the  bowel-wall  by  ulceration  may  lead  to  a  fatal  result  while  the 
stricture  is  still  permeable.  Absolute  obstruction  may  suddenly  develop 
from  the  blocking  up  of  the  narrowed  channel  by  hard  fseces  or  by 
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bulky,  indigestible  ingesta,  or  from  a  volvulus,  or  angulation  caused  by 
the  dragging  down  of  the  portion  of  the  intestine  on  the  proximal  side 
of  the  stricture  by  the  weight  of  the  material  retained  in  it.  Absolute 
obstruction,  again,  may  be  more  gradual  in  its  development,  the  passage 
of  faeces  becoming  more  and  more  difficult  as  the  stenosis  becomes  gradu- 
ally narrower,  until  finally  it  is  completely  arrested. 
'  The  symptoms  dependent  merely  upon  the  obstruction  of  the  large 
bowel  are  more  slow  in  their  development  than  is  the  case  when  the 
small  bowel  is  affected.  The  vomiting  is  not  necessarily  feculent, 
although  it  may  be  so. 

The  diag-nosis  may  present  every  grade  of  difficulty.  Many  cases 
come  under  the  observation  of  the  surgeon  only  in  consequence  of  the 
development  of  acute  obstruction  at  a  period  when  tympanitis  and  peri- 
tonitis have  masked  the  localizing  signs,  and  without  any  clear  history 
of  the  antecedent  disease.  In  more  favorable  cases  the  outline  of  the 
distended  portion  of  the  bowel  above  the  stricture  may  be  seen  or  felt 
through  the  abdominal  wall :  the  retained  fecal  mass  may  be  palpated, 
or  the  bowel,  distended  with  fluid  fseces,  may  be  outlined  by  its  dulness 
on  percussion.  Confusion  as  to  the  portion  of  the  bowel  which  is  dull 
on  percussion  may  arise  from  the  fact  that  the  distended  large  bowel  may 
be  dragged  by  the  weight  of  its  contents  into  quite  another  quarter  of 
the  abdomen  than  the  one  in  which  it  normally  lies.  Valuable  informa- 
tion as  to  the  location  of  the  stricture  may  be  obtained  by  inflating  the 
bowel  through  the  anus.  Auscultation  along  the  bowel  during  the 
injection  of  water  through  the  anus  may  enable  the  surgeon,  as  he  fol- 
lows the  gurgling  progress  of  the  injected  fluid,  to  determine  the  point 
at  which  it  is  arrested. 

The  differentiation  of  the  stenosis  of  cicatricial  contraction  from  that 
produced  from  neoplasms  may  be  impossible,  nor  is  it  important  from 
the  standpoint  of  treatment  that  it  be  made.  The  dominating  element 
is  the  obstruction  to  the  fecal  current.  When  the  obstruction  is  gradual 
in  its  advance  and  of  long  standing,  the  history  may  suffice  to  render 
probable  the  diagnosis  of  cicatricial  contraction  or  compression  by  peri- 
toneal exudates.  In  other  cases  it  may  be  possible  by  careful  palpation 
to  detect  the  presence  of  a  neoplasm  of  the  bowel  which  is  the  evident 
cause  of  an  obstruction,  but  in  a  very  large  proportion  of  cases  it  will 
not  be  until  after  the  abdomen  has  been  opened  and  the  j)oint  of  steno- 
sis has  been  exposed  to  view  that  the  real  nature  of  the  disease  can  be 
known. 

The  treatment  involves  exposure  of  the  seat  of  the  stenosis  by  a 
suitable  abdominal  section  and  either  excision  or  intestinal  anastomosis, 
preceded  or  not  by  temporary  artificial  anus  as  the  condition  of  the 
patient  may  indicate. 

Intussusception. — When  a  segment  of  intestine  becomes  infolded 
within  the  lumen  of  the  segment  with  Avhich  it  is  continuous,  and  is 
gras]3ed  and  held  by  it,  so  that  a  permanent  telescoping  of  intestine 
within  intestine  results,  the  surgical  condition  termed  intussusception  is 
j^roduced. 

Slight  intestinal  telescopings,  which  have  produced  no  symptoms 
during  life  and  after  death  present  no  marks  of  vascular  engorgement, 
are  occasionally  found  during  j)ost-mortem  examinations,  most  frequently 
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iu  the  bodies  of  children.  They  are  often  multiple,  always  affect  the 
small  intestine,  and  are  probably  produced  by  the  irregular  muscular 
contractions  that  attend  dissolution.    They  have  no  surgical  significance. 

Intussusception,  Avhile  it  may  occur  at  any  age,  is  especially  frequent 
during  early  childhood,  being  the  most  common  cause  of  obstruction  of 
the  bowels  during  this  period  of  life.  More  than  50  per  cent,  of  all 
cases  occur  before  the  age  of  ten  years,  and  half  of  these  occur  during 
the  first  year  of  life. 

No  portion  of  the  intestinal  canal  is  free  from  the  possible  occur- 
rence of  this  accident,  but  it  occurs  with  the  greatest  frequency  at  the 
ileo-csecal  junction,  the  ileo-csecal  valve  forming  the  apex  of  the  segment 
of  intestine  that  is  swallowed  by  the  colon.  About  one-half  of  the 
cases  are  of  this  character.  The  remaining  cases  occur  in  the  small 
intestine  or  in  the  colon,  in  the  proportion  of  about  two  of  the  former 
to  one  of  the  latter.  Double  and  triple  intussusceptions,  in  which  the 
sheath  of  the  primary  invagination  is  again  the  subject  of  an  additional 
infolding,  have  been  noted.     They  are  exceedingly  rare. 

By  the  invagination  of  intestine  into  intestine  a  mass  is  formed  com- 
posed of  three  cylinders  of  intestine,  together  with  the  mesentery  belong- 
ing to  the  invaginated  segment. 

As  will  be  seen  by  inspection  of  Fig.  265,  the  outer  and  middle  cyl- 
inders oppose  their  mucous  surfaces,  the  middle  and  inner  their  perito- 
neal surfaces,  to  each  other.     The  invaginated  cylinder  is  termed  the 

Fig.  265. 


Diagram  showing  relations  of  the  component  parts  of  an  intussusception. 


intussusceptum  ;  the  ensheathing  cylinder  is  the  infussuscipiens ;  the  por- 
tion of  the  intussusceptum  that  is  farthest  in  advance  is  the  apex ;  the 
tightly-grasped  portion  of  entering  intestine  and  mesentery  is  the  neck. 
The  relation  of  the  parts  is  also  well  shown  in  Fig.  266. 

The  traction  upon  the  mesentery  of  the  intussuscej^tum  draws  to  one 
side  of  the  ensheathing  bowel  the  orifice  at  the  apex,  and  renders  it  slit- 
like in  form  :  compression  of  the  mesentery  at  the  neck  causes  venous 
obstruction,  with  resulting  congestion,  edema,  blood -extravasations  into 
the  walls  of  the  intussusceptum,  and  hemorrhage  from  its  mucous  sur- 
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face.  A  localized  peritonitis  rapidly  supervenes,  producing  adhesions 
between  the  opposing  serous  surfaces  whereby  the  invagination  is  ren- 
dered irreducible.  Later,  gangrene  may  determine  perforation  and 
diffuse  septic  peritonitis.     The  extent  and  intensity  of  this  mesenteric 

Fig.  266. 


Ileo-caecal  intussusception  of  minor  degree :  to  the  right  is  seen  the  appendix  vermiformis 
just  about  to  be  swallowed  (Hutchinson). 

strangulation  determine  largely  the  after-course  of  the  case.  In  the 
more  acute  cases  immediate  and  continued  impermeability  of  the  intes- 
tine is  caused,  and  the  case  advances  rapidly  toward  a  fatal  issue,  with 
symptoms  of  internal  strangulation  with  or  without  perforation  and 
peritonitis. 

In  less  acute  cases  the  lumen  of  the  intestine  is  never  absolutely 
occluded,  or  it  soon  becomes  restored  by  reduction  of  the  swelling  of 
the  intussusceptum  through  a  muco-sanguineous  flux ;  but  later  gan- 
grene of  the  intussusceptum  may  supervene,  with  perforation  and  septic 
peritonitis,  causing  death  between  the  fourth  and  seventh  days  in  chil- 
dren, during  the  second  week  in  adults,  or  possibly  not  until  the  third 
or  fourth  week.  If  the  gangrene  is  preceded  by  adequate  adhesions  at 
the  neck,  infection  of  the  general  peritoneal  cavity  may  be  prevented, 
and,  after  the  sloughing  of  the  gangrenous  portion,  complete  recovery 
may  ensue.  Such  separation  occurs  in  the  majority  of  cases  from  the 
eleventh  to  the  twenty-first  day,  but  may  be  deferred  till  much  later. 
Even  when  the  intussusceptum  has  happily  been  cast  oflP  without  per- 
foration later  difficulties  may  arise.  A  portion  of  the  intussusceptum 
may  remain,  and,  acting  as  an  intestinal  polyp,  may  excite  renewed 
invagination  ;  or  an  ulcer  may  persist  that  may  later  perforate ;  or  cica- 
tricial contraction  at  the  site  of  separation  may  lead  to  later  obstruction ; 
or  chronic  diarrhoea  with  marasmus  may  follow ;  or  septic  emboli  may 
be  detached  from  the  thrombosed  mesenteric  veins  and  excite  metastatic 
abscesses  elsewhere.  If  the  strangulation  is  not  so  great  as  to  cause 
gangrene  of  the  intussusceptum,  a  chronic  train  of  symptoms  is  pro- 
duced. The  two  cylinders  become  fused  together  by  the  adhesion  of 
their  peritoneal  surfaces.  The  primary  symptoms  subside  into  those  of 
chronic  obstruction,  which  may  ultimately  be  relieved  by  separation  of 
the  invagination,  or  after  months  of  suffering  may  terminate  fatally  by 
perforation  and  peritonitis  or  by  exhaustion  from  diarrhoea  and  malnu- 
trition. The  obstructive  symptoms  may  predominate,  while  the  tendency 
to  strangulation  is  not  so  great  as  to  destroy  the  viability  of  the  intus- 
susceptum.    Obstruction  may  be  due  to  the  narrowing  of  the  apical 
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orifice  by  the  dragging  of  the  mesentery  and  by  the  thickening  of  the 
invaginated  walls  by  congestion  and  exudation ;  the  narrowed  canal  may 
be  blocked  by  ingesta  or  by  a  mucous  polyp ;  the  angulation  of  the 
intussusceptum  may  itself  be  a  cause  of  obstruction.     Fig.  267  shows  a 

rare    case    of    angulation    producing 
Fig.  267 — A.  fatal   obstruction,  a    distant  loop    of 

intestine  being  indirectly  involved  in 
the  intussusceptum. 

The  nature  of  the  case  is  influ- 
enced much  by  the  site  of  the  invagi- 
nation and  the  age  of  the  patient. 
The  higher  up  the  canal  the  accident 

Fig.  267— £. 


Ileum 


B 

neo-colic  intussusception,  with  later  involvement  of  loop  of  duodenum.  The  apex  of  the  invagi- 
nation is  formed  by  the  ileo-csecal  valve  ;  the  lower  portion  of  the  ileum,  the  ascending  and 
the  transverse  colon  are  intussuscepted ;  the  sharply  angulated  loop  of  duodenum  has  been 
drawn  in  by  the  traction  of  the  mesocolon  (Burge) :  ^.external  appearance;  jejunum  and 
upper  ileum,  not  involved,  are  cut  away ;  B,  diagram  showing  the  relation  to  each  other  of 
the  component  parts ;  the  anterior  wall  of  the  sheath  and  of  the  outer  cylinder  of  the  intus- 
susception is  cut  away. 


occurs  the  more  acute  the  course.     Among  children  the  more  acute 
forms  prevail ;   among  adults,  the  chronic. 

The  etiolog-y  of  intussusception  is  confessedly  obscure.  While  it  is 
frequently  associated  with  conditions  which  excite  undue  peristalsis,  it  is 
as  frequently  not  preceded  by  notable  disturbance  of  any  kind.  In 
occasional  instances  a  tumor  protruding  upon  the  mucous  surface  of  the 
intestine  has  led  to  its  invagination.  This  has  most  frequently  occurred 
in  the  large  bowel.  The  experiments  of  Nothnagel  appear  to  show  that 
the  inception  of  an  invagination  is  caused  by  a  relaxed  segment  being 
drawn  up  over  a  contracted  segment  by  the  action  of  the  longitudinal 
muscular  fibres.     When  once  an  invagination  has  been  produced^  tenes- 
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mus  of  the  ensheathing  portion  is  excited  whereby  the  internal  segment 
is  forced  along  still  farther ;  the  normal  traction  of  the  mesentery  is 
prevented  from  jjulling  out  the  part  swallowed  ;  the  blood-vessels  of  the 
mesentery  become  strangulated ;  and  the  chain  of  congestive  and  necrotic 
conditions  is  inaugurated. 

The  symptoms  are  usually  sudden  in  their  onset :  the  violent  tenes- 
mus causes  severe  colicky  pain.  The  pain  may  be  so  great  as  to  cause 
severe  shock  and  threatening  collapse.  It  is  paroxysmal,  or,  if  constant, 
marked  by  exacerbations.  Periods  of  colicky  spasms  may  alternate 
with  periods  of  relief. 

Vomiting  is  usually  present  from  the  first :  the  more  acute  the  case — 
that  is  to  say,  the  more  marked  the  conditions  of  strangulation  and 
obstruction — the  more  constant  and  severe  the  vomiting.  In  the  chronic 
forms  it  may  be  much  delayed  or  absent  altogether.  In  a  minority  of 
cases  only  does  it  ever  become  feculent  in  character.  The  farther  down 
the  intestinal  tract  the  invagination  occurs  the  less  marked  is  this 
symptom. 

Evacuation  of  bloody  mucus,  associated  with  anal  tenesmus,  is  very 
commonly  an  early  and  striking  symptom.  The  more  acute  the  stran- 
gulation the  more  marked  the  bloody  flux.  In  infants  the  amount  of 
this  hemorrhage  is  greater  than  in  those  older,  but  it  is  rarely  excessive 
in  amount  in  any  case.  The  stools  generally  contain  some  fecal  matter, 
for  the  obstruction  is  not  often  complete,  and  for  the  same  reason  gaseous 
distention  of  the  bowels  is  unusual.  The  frequency  and  severity  of  the 
attacks  of  anal  tenesmus  depend  much  upon  the  nearness  of  the  trouble 
to  the  anus. 

A  tumor,  sausage-like  in  shape,  may  be  detected  in  the  region  of  the 
transverse  or  descending  colon  in  many  cases.  Such  a  tumor  is  gener- 
ally more  distinct  in  children  than  in  adults  :  it  is  made  more  marked 
by  the  paroxysms  of  peristaltic  spasm  ;  it  is  not  especially  tender  at  first, 
but  becomes  so  later.  When  the  intussusception  is  of  the  ileo-csecal  or 
colic  variety,  the  tumor  can  almost  always  be  detected,  and  in  some  cases 
its  apex  may  be  felt  by  the  finger  introduced  into  the  rectum.  It  may 
even  protrude  from  the  anus. 

Invaginations  in  the  course  of  the  small  intestine  produce  a  tumor 
that  is  often  imperceptible. 

Symptoms  of  perforation  of  the  bowel,  of  diifuse  septic  peritonitis,  of 
chronic  obstruction  of  the  fecal  current,  or  of  other  accidents  that  may 
complicate  the  course  of  the  disease  may  arise  as  the  case  progresses. 

The  diagnosis  of  intussusception  is  generally  clearly  indicated  by 
the  assemblage  of  symptoms  presented  :  the  sudden  onset  of  violent  pain 
in  the  abdomen,  the  subsequent  paroxysms  of  colicky  pain,  the  vomiting, 
the  bloody  mucous  diarrhoea,  the  anal  tenesmus,  point  clearly  to  the 
accident  which  has  occurred.  If  the  peculiar  tumor  described  is  per- 
ceptible, the  confirmation  of  the  diagnosis  is  absolute.  The  occurrence 
of  symptoms  of  intestinal  strangulation  in  an  infant  or  young  child  sug- 
gests at  once  intussusception.  In  adults,  especially  when  the  ileum  is 
the  seat  of  the  accident,  it  may  be  more  difficult  to  differentiate  intus- 
susception from  strangulation  or  obstruction  of  the  bowel  due  to  other 
causes.  In  occasional  instances  a  finger  introduced  into  the  rectum  can 
feel  the  apex  of  the  intussuscepted  intestine. 
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The  prognosis  of  intussusception  is  always  grave.  According  to 
the  statistics  of  Treves/  70  per  cent,  of  all  cases  terminate  fatally,  and 
more  than  three-fourths  of  these  fatal  cases  die  within  seven  days  of  the 
onset  of  the  affection.  In  infancy  and  early  childhood  a  rapidly  fatal 
course  is  tlie  rule.  The  cedematous  and  inflammatory  changes  in  the 
intussusceptum  so  quickly  supervene  that  not  only  can  spontaneous 
reduction  not  take  place,  but  artificial  reposition  by  other  than  bloody 
operative  measures  becomes  very  early  impossible,  while  death  oc- 
curs before  elimination  of  the  strangulated  segment  by  necrosis  can 
be  accomplished. 

It  is  presumable  that  slight  invaginations,  producing  transient  symp- 
toms, may  become  spontaneously  reduced.  While  the  possibility  of  such 
cases  may  be  admitted  as  a  matter  of  speculation,  it  has  no  practical 
bearing  upon  the  prognosis  of  the  cases  which  develop  the  persistent 
symptoms  that  call  for  surgical  consideration. 

Of  the  cases  which  survive  for  more  than  a  week  spontaneous  ter- 
mination of  the  intussusception  through  the  sloughing  of  the  intussus- 
ceptum is  a  common  occurrence.  In  about  40  per  cent,  of  all  cases  the 
intussusceptum  becomes  cast  off  in  this  way  (Treves),  usually  from  the 
eleventh  to  the  twenty-first  day,  but  in  nearly  half  of  these  cases  death 
still  occurs  from  the  premature  separation  of  the  slough  before  adequate 
protective  peritoneal  adhesions  have  formed.  A  not  inconsiderable 
number  of  those  who  escape  the  immediate  dangers  of  the  separation 
of  the  intussusceptum  subsequently  perish  from  later  comjilications. 

Treatment  to  be  effectual  must  be  instituted  as  soon  as  possible  after 
the  intussusception  has  occurred,  and  must  not  stop  short  of  the  com- 
plete reduction  of  the  invagination.  The  means  that  are  available  are — 
(1)  Quieting  peristaltic  spasm  by  opium  or  chloroform  ;  (2)  distention 
of  the  colon  by  water  or  gas  in  sufficient  amount  to  push  back  the  pro- 
lapsing bowel,  this  to  be  combined  with  inversion  of  the  patient ;  (3) 
manual  reduction  after  abdominal  section. 

Reduction  by  distention  can  be  successful  only  before  the  formation 
of  adhesions  and  in  the  absence  of  much  cedematous  swelling  of  the 
intussusceptum.  The  earlier  the  enemata  are  resorted  to,  and  the  less 
marked  the  symptoms  of  strangulation,  the  greater  the  j)i"obability  of 
successful  reposition.  If  the  symptoms  have  been  at  all  acute,  little 
hope  of  success  can  be  indulged  in  if  so  many  as  twenty-four  hours 
have  elapsed  since  the  beginning  of  the  attack.  Previous  to  the  injec- 
tion of  the  fluid  into  the  bowel  complete  relaxation  of  the  abdominal 
muscles  by  ansesthesia  should  be  secured  and  during  the  injection  the 
patient  should  be  held  inverted,  so  that  the  force  of  gravity  may  rein- 
force the  distention.  The  distending  force  should  be  steady  and  under 
complete  control.  This  can  best  be  secured  by  the  use  of  a  long  enema- 
tube  attached  to  a  funnel  or  other  receptacle  that  may  be  kept  elevated 
at  some  height  above  the  patient.  The  height  of  elevation  of  the  reser- 
voir should  not  be  more  than  three  feet  above  the  level  of  the  abdomen. 
The  utmost  gentleness  should  be  used  in  such  efforts  at  distention,  nor 
should  they  be  prolonged  or  repeated,  lest  rupture  of  the  weakened 
bowel  should  result. 

Apparent  reduction  may  have  been  secured  by  the  enema,  and  yet  the 

1  Brit.  Med.  Journ.,  Aug.  29,  1885,  p.  387. 
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disinvagination  be  still  incomplete.  Thus,  a  prolapsed  portion  of  the 
ileum  into  the  c£ecum  might  still  remain  and  escape  detection  by  reason 
of  its  small  size,  notwithstanding  the  disappearance  of  all  appreciable 
tumor.  Persistence  of  symptoms,  accompanied  by  a  gradual  redevelop- 
ment of  the  previous  condition,  follows  in  such  cases. 

Xo  advantage  from  the  use  of  enemata  can  be  looked  for  when  the 
intussusception  is  located  above  the  ileo-csecal  valve.  Upon  the  failure 
to  secure  entire  relief  by  the  use  of  an  enema,  abdominal  section  should 
be  resorted  to  at  once.  Especially  in  the  cases  in  which  the  symptoms 
of  strangulation  have  been  marked  from  the  first  should  abdominal  sec- 
tion be  instituted  with  as  little  delay  as  possible. 

Technique. — The  incision  should  be  made  in  the  median  line  of  the 
abdomen,  above,  below,  or  through  the  umbilicus  according  to  the  loca- 
tion of  the  tumor,  and  should  be  sufficiently  free  to  permit  of  ready 
manipulations  within  the  cavity.  The  jjresenting  bowels  should  be 
unhesitatingly  turned  out  of  the  abdomen  until  the  intussusception  is 
exposed.  The  eviscerated  intestines  should  be  protected  by  hot  w^et 
towels  during  further  manipulations.  The  tumor  should  be  grasped 
between  the  two  hands  and  firmly  and  continuously  compressed  by 
them  from  its  apex  toward  its  neck  until  manifest  diminution  of  the 
oedema  of  the  intussusceptum  has  been  accomplished.  Gentle  traction 
should  then  be  made  upon  the  entering  bowel  at  the  mouth  of  the 
invagination,  Avhile  any  adhesions  present  are  broken  up  by  the  fingers 
or  by  blunt  instruments.  Violent  or  long-continued  efforts  should  not 
be  made,  lest  tearing  of  the  friable  bowel-wall  should  result.  The 
earlier  in  the  history  of  the  case  that  these  measures  are  resorted  to, 
the  more  certainly  and  speedily  will  success  attend  them.  That  even 
in  young  infants,  if  these  measures  are  resorted  to  early,  a  full  and 
uncomplicated  recovery  will  often  be  secured  is  proven  by  many 
recorded  cases. 

After  the  intussuscepted  bowel  has  been  entirely  disinvaginated  care 
should  be  taken  to  pass  along  through  it  into  the  bowel  below  any  fecal 
matter  that  may  have  accumulated  above  it,  before  returning  it  to  the 
abdominal  cavity,  to  avoid  later  obstructive  symptoms  from  the  inevit- 
able partial  paresis  that  will  remain  for  a  time.  The  closure  of  the 
wound  in  the  abdominal  wall  and  the  later  cares  are  the  same  as  in  other 
cases  of  abdominal  section. 

Careful  examination  of  the  disinvaginated  bowel  should  be  made  to 
discover  any  points  of  doubtful  viability.  If  any  points  of  threatening 
gangrene  or  of  perforation  are  discovered,  resection  of  the  affected  area 
must  be  done,  followed  by  suture  or  artificial  anus  as  the  special  condi- 
tions may  determine.  The  efforts  at  disinvagination  may  be  unsuccess- 
ful, either  on  account  of  the  friable  and  swollen  condition  of  the  intus- 
susceptum or  on  account  of  the  firmness  and  extent  of  the  adhesions 
already  formed.  If  the  irreducible  invagination  is  not  extensive,  it  may 
be  resected :  in  more  aggravated  cases  anastomosis  or  artificial  anus  may 
be  resorted  to.  If  an  artificial  anus  is  formed,  it  should  be  closed  at 
an  early  date,  especially  in  young  subjects,  for  the  gut  below  the 
opening  shrinks,  and  its  after-development  is  so  slight  that  the  pos- 
sibilities of  restoring  an  intact  digestive  tract  at  a  late  date  are  much 
lessened. 


VOLVULUS.  459 

ToLYULUS. — A  loop  of  intestine  held  by  a  long  and  narrow  portion 
of  mesentery  may  become  twisted  upon  itself  so  tighly  as  to  determine 
conditions  of  obstruction  to  the  flow  of  fseces  through  it  and  of  vascular 
engorgement  in  its  own  substance.     This  constitutes  a  volciilus. 

Elongation  of  a  portion  of  mesentery  may  l^e  congenital,  but  it  is 
more  frequently  acquired  late  in  life  as  a  result  of  prolonged  traction  by 
the  weight  of  a  loop  of  intestine  in  which  fecal  matter  has  accumulated 
and  been  retained.  A  secondary  contraction  of  the  root  of  the  mesen- 
terv  due  to  the  vascular  conditions  resulting  from  the  traction  may  nar- 
row still  more  this  mesenterial  pedicle,  and  by  approximating  to  one 
another  the  ends  of  this  intestinal  knuckle  predispose  to  the  occurrence 
of  torsion  of  the  segment.  AYhen  once  such  pedunculation  of  the 
mesentery  has  been  brought  about,  axial  rotation  is  possible  at  any  time 
that  the  necessary  combination  of  intra-abdominal  forces  may  occur. 

The  normal  anatomical  formation  of  the  sigmoid  flexure  of  the 
colon,  with  its  comparatively  narrow  mesenterial  root  and  its  long  loop 
of  attached  intestine,  renders  this  portion  of  the  alimentary  canal  more 
than  any  other  liable  to  volvulus.  Considerably  more  than  half  of  all 
reported  cases  have  been  twists  of  this  part  of  the  colon ;  next  in  point 
of  frequency  the  lower  portion  of  the  ileum  has  been  involved ;  more 
rarely,  other  portions  of  the  intestinal  tube. 

Volvulus  occurs  most  frequently  in  advanced  life.  It  is  rare  at  any 
period  of  life,  and  is  one  of  the  least  frequent  causes  of  intestinal 
obstruction. 

Chronic  obstruction  from  any  cause  may  predispose  to  volvulus  by 
distention  of  the  intestine  above  the  obstruction  and  retention  of  accu- 
mulated matters  which  by  their  weight  drag  upon  the  mesentery.  Hence 
chronic  constipation  has,  in  the  majority  of  cases,  preceded  the  occur- 
rence of  the  accident.  The  frequency  with  which  faeces  are  allowed  to 
accumulate  in  the  sigmoid  flexure  is  an  additional  reason  for  the  relative 
frequency  with  which  this  portion  of  the  intestine  becomes  involved. 

The  conditions  that  result  from  axial  rotation  of  the  mesentery  depend 
upon  the  compression  of  the  intestine  where  it  is  t^A'isted  upon  it'^^elf  and 
upon  the  venous  obstruction  in  the  rotated  pedicle.  These  react  upon 
each  other  to  their  mutual  aggravation.  The  segment  of  bowel  involved 
becomes  more  and  more  distended  by  gas  generated  by  fermentative  and 
putrefactive  changes  in  its  contents,  while  its  walls  become  intensely 
congested,  thickened  by  infiltration  and  hemorrhagic  extravasations, 
resulting  in  ultimate  gangrene  and  perforation  should  life  be  prolonged. 
The  greater  the  distention  the  more  fixed  the  twist  becomes.  The  con- 
dition of  the  bowel-wall  becomes  very  early  such  as  to  admit  of  the 
ready  transmission  of  sepsis  through  it,  so  that  the  development  of 
spreading  septic  peritonitis  is  not  long  delayed.  The  adhesions  which 
attend  this  early  peritoneal  inflammation  while  it  is  still  localized  add 
another  obstacle  to  the  undoing  of  the  t^^^st. 

The  symptoms  which  are  caused  by  a  volvulus  are  those  of  acute  in- 
testinal obstruction,  internal  strangulation,  and  meteorism  of  the  involved 
loop.  Severe  jxiin  marks  the  beginning  of  the  attack.  Pain  is  constant 
with  paroxysmal  exacerbations  ;  at  first  it  is  often  referred  to  the 
umbilicus.  Tenderness  limited  to  the  area  of  the  affected  loop  is  early 
developed,  and  with  the  advent  of  general  peritonitis  becomes  diffused = 
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Vomiting  is  not  a  constant  occurrence — ^the  higher  in  the  course  of  the 
intestine  the  twist  occurs  the  more  marked  the  vomiting.  In  volvulus 
of  the  sigmoid  flexure  it  may  be  absent  altogether,  or  it  may  be  a  late 
development  provoked  by  the  general  peritonitis.  Constipation  is  abso- 
lute. Attempts  to  overcome  it  by  cathartics  or  enemata  simply  aggra- 
vate the  obstruction  and  increase  the  suffering.  Tenesmus  is  usual  when 
the  sigmoid  flexure  is  involved :  it  is  often  incessant  and  violent. 
Jleteorism  of  the  affected  loop  produces  at  first  a  circumscribed  tym- 
panitic swelling  in  that  portion  of  the  abdominal  cavity  occupied  by  the 
loop,  which  may  be  recognized  before  the  general  tympanites,  significant 
of  a  later  general  peritonitis,  has  masked  it.  The  general  state  of  the 
patient  is  from  the  first  one  of  much  prostration,  indicative  of  the 
serious  nature  of  the  accident  which  has  occurred.  The  advance  of  the 
conditions  toward  death  is  rapid  and  invariable.  General  septic  peri- 
tonitis early  declares  itself  by  its  usral  symptoms.  Gangrene  and  per- 
foration may  be  inferred  when  sudden  increase  of  prostration  and  of 
septic  intoxicaiion  occurs. 

In  the  diagTiosis  of  volvulus  it  may  not  be  possible  to  differentiate 
it  al^solutely  from  other  causes  of  intestinal  obstruction,  but  a  probable 
diagnosis  may  be  arrived  at  by  a  careful  analysis  of  the  succession  of 
symptoms  when  they  have  been  intelligently  observed.  Advanced  life, 
previous  chronic  cojjrostasis  with  transient  obstructive  attacks,  sudden 
develoj^ment  of  acute  obstruction  with  tenesmus,  early  circumscribed 
meteorism,  rapid  progressive  aggravation  of  local  symptoms  and  of 
general  prostration,  by  their  combination  would  warrant  the  diagnosis 
of  a  volvulus.  It  is  important  that  an  early  diagnosis  should  be  made, 
bcith  iu  order  that  injurious  methods  of  treatment  may  be  abstained 
from,  and  that  proper  treatment  may  be  instituted  before  the  develop- 
ment of  conditions  that  will  make  any  treatment  of  no  value. 

The  prognosis  of  a  volvulus,  left  to  itself,  is  hopeless.  Some  degree 
of  twisting  may  occur,  and  then  undergo  spontaneous  reposition,  but 
when  the  twist  has  become  so  close  as  to  provoke  the  symptoms  recogniz- 
able as  the  surgical  condition  of  volvulus,  its  spontaneous  correction  is 
not  to  be  expected.  The  acuteness  of  its  course  depends  upon  the  por- 
tion of  the  intestine  affected,  being  the  more  acute  the  nearer  the  upper 
end  of  the  intestine  the  t^vist  occurs,  and  upon  the  tightness  of  the  pri- 
mary twist.  Life  is  seldom  jtrolonged  more  than  a  week,  although  death 
has  been  deferred  to  a  date  as  late  as  the  twentieth  day. 

Treatment. — Pain  and  peristalsis  should  be  relieved  by  opium,  and 
the  seat  of  the  twist  should  as  soon  as  possible  be  exposed  by  an  incision 
through  the  abdominal  wall,  and  manual  reposition  of  the  bowel  should 
be  effected.  Cathartics  and  attempts  to  distend  the  lower  bowel  by  large 
enemata,  either  of  fluid  or  gas,  are  absolutely  contraindicated.  Every- 
thing depends  upon  the  correction  of  the  tT\'ist  before  serious  patholog- 
ical changes  have  taken  place  in  and  upon  the  intestinal  walls. 

Technique. — An  incision  should  be  made  in  the  linea  all)a  below  the 
umbilicus  of  sufficient  length  to  admit  the  whole  hand.  The  distended 
loop  involved  in  the  twist  will  probably  at  once  present  in  the  opening, 
and  should  be  immediately  drawn  out  upon  the  surface  of  the  abdomen. 
If  the  site  of  the  tAvist  is  not  at  once  exposed  by  the  escape  of  tlie  first 
presenting  loop  or  the  nature  of  the  obstruction  be  still  obscure,  the  hand 
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should  be  introduced  into  the  abdominal  cavity  and  a  rapid  exploration 
be  made.  Guided  by  the  knowledge  thus  obtained,  other  portions  of  the 
intestine  should  be  drawn  out  or  sufficient  eventration  of  the  intestines 
quickly  produced  until  the  whole  of  the  involved  portion  and  its  pedicle 
is  brought  within  reach  of  sight  and  of  direct  manipulation.  The  ex- 
posed bowels  should  be  protected  by  being  covered  with  warm  moist 
towels.  If  the  untwisting  of  the  distended  loop  is  not  readily  eifected 
after  it  has  thus  been  made  accessible,  the  distention  should  be  at  once 
relieved  by  making  an  inch-long  longitudinal  incision  into  the  convexity 
of  the  loop,  and  through  this  emptying  it  of  its  contents.  If  now  it  is 
found  possible  to  correct  the  twist,  after  this  has  been  accomplished  the 
intestinal  contents  which  had  accumulated  above  the  obstruction  should 
also  be  passed  out  through  the  opening  made,  after  which  the  interior 
of  the  bowel  adjacent  to  the  incision  in  it  may  be  well  irrigated  with 
boro-salicylic  solution  and  the  bowel-incision  closed  by  suture.  After 
thorough  cleansing  the  intestine  may  be  replaced  in  the  abdominal  cavity. 
A  reef  may  now  be  taken  in  the  elongated  mesentery  by  folding  it  upon 
itself  transversely  and  fixing  this  fold  by  appropriate  sutures,  care  being 
taken  to  avoid  such  angulation  of  the  mesentery  as  may  impede  the  cir- 
culation through  its  blood-vessels,  or  its  mobility  may  be  destroyed  by 
suturing  it  to  the  abdominal  wall.  If  in  the  bowel- wall  there  should  be 
detected  any  small  areas  of  threatening  necrosis,  they  should  be  infolded 
and  buried  by  suturing  over  them  healthy  peritoneum.  Large  areas  of 
gangrene  demand  excision,  to  be  followed  by  end-to-end  suture,  lateral 
anastomosis,  or  artificial  anus  as  the  conditions  of  the  patient  may 
indicate. 

If  it  should  be  found  impossible  to  unfold  the  twist  on  account  of 
adhesions,  the  involved  loop  should  be  excised. 

Tumors  of  the  Large  Intestine. — Benign  Neoplasms. — The 
large  intestine  may  become  the  seat  of  any  of  the  varieties  of  neoplasm 
which  its  component  tissues  exhibit  in  other  parts  of  the  body.  Thus, 
adenomatous,  fibromatous,  myomatous,  papillomatous,  lipomatous,  der- 
moid, and  cystic  growths  have  been  observed.  By  the  elongation  and 
narrowing  of  their  base  of  attachment  to  the  intestinal  wall  they,  as  a 
rule,  early  become  pedunculated  and  hang  within  the  lumen  of  the  intes- 
tine as  polypoid  masses.  They  vary  in  size  from  that  of  a  small  pea  to 
that  of  a  chestnut ;  more  rarely  they  reach  the  size  of  a  hen's  Q^g,  but 
cases  have  been  reported  in  which  they  attained  the  dimensions  of  a  fetal 
head  (Cripps,  Esmarch).  They  are  generally  single,  but  multiple  growths 
are  not  infrequent,  and,  occasionally,  extensively  disseminated  and  very 
numerous  growths  are  met  with.  The  rectum  is  by  far  the  most  frequent 
site  of  these  growths.  Unless  they  attain  great  size  and  produce  ob- 
structive symptoms,  or  by  their  dragging  produce  intussusception,  both 
of  which  occurrences  are  exceedingly  rare,  they  do  not  usually  give  rise 
to  any  symptoms  during  life  if  located  within  the  colon,  nor  do  those 
which  spring  from  the  walls  of  the  rectum  often  provoke  noticeable 
symptoms  until  by  the  elongation  of  their  pedicle  they  descend  into  its 
outlet.  Here  they  produce  tenesmus  and  the  sense  of  discomfort  as  of 
a  foreign  body  present,  are  prone  to  bleed,  and  by  their  extrusion  during 
defecation  render  the  act  disagreeable  and  painful. 

Lijiomata  either  occur  as  pedunculated  overgrowths  of  subserous  fat 
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hanging  from  the  peritoneal  surface  of  the  intestine,  exaggerated  epiploic 
appendices,  or  as  small  polypi  springing  from  the  submucous  layer  and 
projecting  into  the  lumen  of  the  intestine.  They  rarely  have  any  sur- 
gical importance. 

Cysts. — A  large  mucoid  cyst  is  described  by  Cripps,^  the  case  having 
originally  been  reported  by  Prideaux.  Rectal  dermoids  are  less  rare,  sev- 
eral examples  having  been  recorded  (Sutton).  The  usual  features  of 
dermoid  growths  characterized  these  examples.  The  patients  in  some 
of  the  cases  experienced  annoyance  from  the  protrusion  through  the  anus 
of  long  locks  of  hair.  Ovarian  dermoids  sometimes  erode  the  wall  of 
the  rectum  and  discharge  their  contents  into  it.  These  should  not  be 
confounded  with  dermoids  arising  in  the  rectal  wall. 

Fibromyomata. — Growths  composed  principally  of  unstriped  muscular 
fibre  and  of  simple  fibrous  tissue  in  varying  proportions  arise  in  the 
submucous  and  muscular  coats  of  the  intestine.  Usually  they  ultimately 
become  pedunculated  and  form  dense  polyps,  generally  of  small  size, 
hanging  within  the  intestine.  In  their  pure  form  they  are  rare ;  associ- 
ated with  glandular  hyperplasia  they  are  more  common.  The  direction 
of  their  growth  may  be  peripheral,  when  they  will  form  dense  submucous 
masses,  of  varying  size,  projecting  into  the  ischio-rectal  space  or  more 
completely  filling  the  pelvis.  According  to  their  location  and  size  they 
entail  more  or  less  marked  obstruction  to  the  passage  of  fseces. 

Adenomata. — The  growths  most  frequently  met  with  in  the  large 
intestine  are  glandular  hypertrophies  which  develop  into  pedunculated 
tumors  hanging  down  within  its  lumen.     (See  Fig.  268.)     They  are  more 

frequently  met  with  in  young  children,  but 
may  develop  at  any  age.  Their  most  fre- 
Cjuent  site  is  in  the  lower  portion  of  the 
rectum,  but  they  arise  in  all  portions  of  the 
bowel.  They  are  usually  single,  occasion- 
ally they  are  multiple,  and  rarely  they  are 
present  in  great  numbers  widely  dissemi- 
nated. They  appear  as  roundish  peduncu- 
lated growths,  usually  not  larger  than  a 
strawberry,  rarely  as  large  as  a  hen's  q^^, 
or  even  larger ;  their  surface  is  sometimes 
comparatively  smooth ;  more  frequently 
they  are  mammillated  and  lobulated.  They 
are  covered  by  a  coarse,  evidently  hyper- 
trophied  mucosa,  the  mouths  of  whose 
crypts  and  follicles  are  visible  to  the  naked 
eye,  and  exude  a  viscid  secretion.  The 
mass  has  a  fleshy  feel  and  the  color  of  the 
neighboring  mucous  membrane.  These 
tumors  are  overgrowths  of  the  normal 
glandular  structure  of  the  intestine,  the 
follicles  of  Lieberkiihn  being  the  essential  element.     (See  Fig.  269.) 

Vascular,  connective,  and  muscular  tissues  serve  to  bind  together  the 
glandular  elements  of  the  growth  and  form  much  of  its  bulk.  Upon 
the  varying  proportions   of  the  various   elements  of  the  new  growth 

^  Diseases  of  the  Rectum,  and  Anus,  p.  295. 


Fig.  268. 


Pedunculated  adenoma  of  rectum 
(rectal  polypus)  (after  Esmarch). 
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will  depend  its  firmness  or  softness  to  the  touch.     The  follicles  are  fre- 
quently dilated  and  filled  with  mucus. 

Adenoma  Distobiensis. — Surgeons  practising  in  Egypt  describe  a  form 
of  mixed  glandular  and  granulation-tissue  tumor  of  the  rectum  caused 


Fig.  269. 


^ 


Section  of  rectal  adenoma;  X  250  (Esmarch).i 


by  the  irritation  of  the  eggs  of  the  "distomum  haematobium"  or  "Bil- 
harzia  hsematobia/'  a  parasite  very  common  in  that  region.  The  adult 
animal  lives  in  the  portal  and  vesical  veins.  Its  eggs  are  deposited  in 
the  smaller  venous  radicles.  By  the  irritation  which  they  induce  a 
chronic  inflammatory  and  hyperplastic  process  is  provoked  in  the  intes- 
tinal walls,  which  often  results  in  the  formation  of  polypoid  tumors. 
It  is  in  the  rectum  that  the  development  of  these  tumors  provokes 
noticeable  symptoms,  which  are  the  same  as  those  caused  by  other  rectal 
polypi.  Their  size  is  usually  not  greater  than  that  of  a  walnut,  but 
tumors  of  the  size  of  an  eg^  or  a  small  fist  are  occasionally  met  with. 
Microscopic  examination  of  these  growths  reveals  the  presence  of  the 
eggs  and  free  embryos  of  the  distoma  in  the  connective-tissue  spaces. 
They  are  found,  for  the  most  part,  outside  the  vessels,  and  are  usually 
disposed  in  considerable  groups,  containing  as  many  as  twenty. 

Papillomata  (  Villous  Tumors). — Occasionally,  but  so  rarely  as  to  be 
pronounced  by  some  authors  the  rarest  of  all  rectal  affections  (Matthews), 
there  develops  from  the  rectal  mucous  membrane  an  exaggerated  wart- 
like growth,  an  adeno-fibroma,  which  is  similar  in  appearance  and  struc- 
ture to  the  papillomatous  growths  of  the  urinary  bladder.  A  specimen 
in  the  museum  of  St.  Bartholomew's  Hospital,  London,  measures  about 

^"On  the  extreme  left  are  seen  the  normal  gland-follicles  of  Lieberkiihn,  which 
toward  the  right  become  gradually  longer  and  thicker  until  they  reach  such  dimensions 
that  they  find  no  more  room  on  the  level  of  the  mucous  surface,  and  so  necessarily  become 
protruded.  The  cross-sections  of  many  follicles  are  also  seen.  The  cylindrical  epithe- 
lium which  lines  the  follicles  is  likewise  hypertrophied.  The  vascular  stroma  in  which 
the  follicles  are  imbedded  is  composed  in  large  proportion  of  non-striped  muscle-bundles  " 
(Esmarch). 
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eight  inches  in  circumference  and  was  removed  during  life  :  it  was  grow- 
ing from  the  posterior  wall  of  the  rectum  about  four  inches  from  the 
anus,  by  a  broad  base  (Cripps).  Such  growths  spring  from  the  sub- 
mucous connective-tissue  layer  :  the  confluent  villi  consist  of  an  axis  of 
fibrous  tissue  containing  blood-vessels,  and  are  covered  by  cylindrical 
epithelium.  They  present  also  a  certain  proportion  of  hypertrophied 
glandular  follicles.  The  blood-vessels  are  relatively  large  and  numerous. 
Multiple  delicate  villi  may  compose  the  growth,  giving  its  surface  a 
smooth  velvety  feel,  or  secondary  knobbed  processes  may  develop,  pro- 
ducing a  cauliflower-like  surface.  By  obstruction  to  the  venous  return 
in  the  narrowing  pedicle  oedema  and  cystic  degeneration  of  the  tufts 
may  ultimately  develop.  They  have  generally  a  broad  base,  but  by 
traction  a  comparatively  narrow  and  elongated  pedicle  may  be  formed. 
They  secrete  abundant  mucus  and  are  prone  to  bleed.  Papillomata 
occur  almost  exclusively  in  adults.  Clinically  they  occupy  a  position 
between  adenomata  and  carcinomata,  and  in  cases  that  have  been  neg- 
lected or  in  which  sufficiently  wide  extirpation  of  sound  tissue  at  their 
base  has  not  been  made  the  later  development  of  carcinoma  is  not 
infrequent. 

The  symptoms  which  are  caused  by  benign  tumors  are  usually  so 
slight  as  to  attract  no  attention  until,  by  the  elongation  of  the  pedicle, 
the  growth  presses  at  the  anal  outlet.  Xot  infrequently  during  autopsies 
polyps  are  found  in  the  rectum  which  during  life  had  caused  no  symp- 
toms. However,  in  some  cases  they  give  rise  to  bloody  and  mucous 
discharges.  Should  they  begin  to  necrose,  the  discharges  become  fetid. 
The  bleeding  may  be  frequently  repeated  or  may  occur  only  at  rare 
intervals.  In  amount  it  may  vary  from  a  few  drops  to  an  alarming 
quantity.  AVhen  the  pedicle  of  the  growth  has  become  elongated  suf- 
ficiently to  permit  it  to  present  at  the  anal  outlet,  frequent  tenesmus  is 
provoked,  with  a  constant  sense  of  some  discomfort  in  the  part  as  though 
there  was  a  foreign  body  to  be  extruded.  The  polyp  may  be  extruded 
at  every  stool,  and  from  its  surface  a  more  or  less  copious  bleeding  take 
place.  The  stools  contain  abundant  mucus.  In  the  case  of  multiple 
small  growths  frequent  mucoid  diarrhoeal  discharges  are  occasioned  in 
some  cases.  Xot  infrequently  prolapse  of  the  rectum  and  (when  seated 
higher  up  in  the  colon)  intussusception  are  caused  by  them.  They  may 
provoke  inflammatory  and  ulcerative  disturbances  at  the  anal  orifice,  and 
thus  determine  fissure,  fistula,  or  abscess.  The  frequent  losses  of  blood 
soon  lead  to  ansemia  and  exhaustion.  The  larger  growths  which  do  not 
protrude  may  cause  positive  obstruction  to  the  fecal  current. 

The  diag-nosis  rarely  presents  any  difficulty.  "When  the  mass  pro- 
trudes ocular  inspection  suffices  to  determine  its  nature.  In  other  cases 
the  finger  introduced  into  the  rectum  Mill  feel  the  roundish,  soft,  movable 
body,  although  a  small  soft  polypus  with  a  long  slender  pedicle  may 
elude  the  finger  unless  a  carefully  conducted  exploration  of  the  interior 
of  the  rectum  is  carried  out.  In  children  the  frequent  recurrence  of 
bleeding  at  stool  should  excite  suspicions  of  the  existence  of  an  adenoma, 
and  should  lead  to  careful  exploration  of  the  rectum. 

Bv  the  gradual  attenuation  of  the  pedicle  adenomata  are  not  infre- 
quently finally  spontaneously  separated  and  discharged  at  stool,  after 
which  the  previously  existing  symptoms  subside. 
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Treatment. — Only  those  growths  which  cause  symptoms — practically 
therefore  only  those  seated  in  the  lower  portion  of  the  rectum — call  for 
treatment.  Excision  after  ligation  of  the  pedicle  is  the  course  to  be 
adopted.  The  ligation  of  the  pedicle  should  not  be  omitted  in  any  case. 
Later  bleeding  from  vessels  which  at  the  time  of  the  removal  of  the 
growth  gave  no  trouble  has  so  often  been  reported  that  the  precaution  in 
all  cases  to  secure  the  pedicle  by  a  ligature  should  be  observed.  If  the 
pedicle  is  thick,  it  should  be  transfixed  and  ligated  in  two  portions.  If 
the  base  is  broad,  more  especially  in  the  case  of  papillomata,  a  more 
extended  and  formal  excision  of  that  portion  of  the  rectal  wall  from 
which  it  springs  should  be  made. 

Malignant  IN'eoplasms. — Carcinoma  of  the  large  intestine  is  a 
relatively  common  disease.  The  small  intestine,  on  the  other  hand,  is 
rarely  the  primary  seat  of  cancer.  Out  of  7878  cases  of  carcinoma  col- 
lated by  Williams  from  the  recent  records  of  four  London  hospitals,^ 
499  had  their  initial  seat  in  the  intestine,  401  of  these  involving  the 
rectum.  Out  of  3718  surgical  patients  of  all  kinds  treated  at  the  Meth- 
odist Episcopal  Hospital  in  Brooklyn  during  the  seven  years  from  1888 
to  1894,  inclusive,  there  were  31  cases  of  carcinoma  of  the  large  intes- 
tine; of  these  16  were  in  the  rectum,  9  in  the  sigmoid  flexure  of  the 
colon,  3  in  the  descending  colon,  2  in  the  caecum  and  ascending  colon, 
and  1  at  the  hepatic  flexure.  Sutton  ^  estimates  that  of  every  100  cases 
of  carcinoma  of  the  intestines  98  ■will  have  their  seat  in  the  large  intes- 
tine, and  that  of  these,  75  will  occur  in  the  rectum,  10  in  the  sigmoid 
flexure,  4  at  the  splenic  flexure,  3  at  the  hepatic  flexure,  2  in  the  csecum, 
and  4  at  intermediate  points.  These  proportions  are  of  course  only  very 
broad  generalizations.  It  may  be  sufficient  to  say  that  from  6  to  8  per 
cent,  of  all  cases  of  carcinoma  have  their  origin  in  the  large  intestine, 
and  that  by  far  the  larger  proportion  of  these  occur  either  in  the  rectum 
or  in  the  sigmoid  flexure. 

Histologically,  carcinoma  presents  the  same  structure  in  all  parts  of 
the  large  intestine  :  it  is  essentially  an  irregular  and  progressive  pro- 
liferation of  epithelial  cells  originating  in  the  normal  glandular  structure, 
the  follicles  of  Lieberkiihn,  the  new  tissue  infiltrating  the  submucous 
tissue  and  early  undergoing  inflammatory  and  degenerative  changes. 

In  many  cases  the  microscopic  appearances  resemble  closely  those  of 
the  benign  adenoma  :  they  are  to  be  distinguished  only  by  the  course 
of  the  growth  of  the  glandular  hyperplasia.  In  simple  adenoma  the 
hyperplasia  is  restricted  to  the  mucous  membrane  and  produces  an  out- 
growth from  it ;  in  carcinoma  the  new  formations  infiltrate  also  the 
submucous  tissue  and  spread  laterally  ;  later  masses  of  irregular  cell- 
formations  make  their  appearance.  In  its  earlier  stage  pedunculation 
of  a  carcinomatous  grow^th  may  be  present,  resembling  so  much  a  simple 
adenoma  that  for  a  time  it  may  be  impossible  to  clinically  distinguish  it 
as  malignant.  The  tendency  to  a  broadening  infiltration  at  the  base  of 
such  a  growth  which  sooner  or  later  declares  itself  marks  it  at  once  as  a 
carcinoma. 

By  a  superficial  necrosis,  which  after  a  time  is  sure  to  occur,  begin- 
ning usually  at  the  centre  of  the  growth,  necrotic  and  inflammatorv 
conditions  become  engrafted  upon  the  original  adenoid  hyperplasia.  The 

^  Annals  of  Surgery,  1891,  xiv.  270,  2  humors. 
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ulcerative  process  is  aggravated  by  the  irritation  of  the  fecal  matters 
that  flow  over  it.  At  the  same  time,  degenerative  changes  in  the  deeper 
portions  of  the  tumor  may  arise  by  distention  of  many  of  the  glandular 
recesses  with  a  mucoid  material,  whereby  distinct  alveoli  distended  with 
gelatinotis  substance  are  formed.  In  other  cases  increase  of  the  fibrous- 
tissue  stroma  may  be  especially  marked,  forming  a  more  dense  contract- 
ing infiltration. 

Fig.  270,  Avhich  is  reproduced  from  Esmarch's  work,^  show?  these 
various  degenerative  changes. 

The  tumor  which  results  from  the  changes  just  described  may  pro- 
ject as  an  irregular  lobulated  mass  from  the  mucous  surface  of  the 


Fig.  270. 


Section  showing  degenerative  clianges  iu  carcinoma  of  the  rectum :  Mc,  muco.-a ;  .S«iC,  submu- 
cosa  ;  il.  int,  inner  muscular  fibres  (circular) :  .1/.  eit,  outer  muscular  fibres  i longitudinal) :  T', 
blood-vessels:  Ad,  margin  of  growth,  showing  hypertrophied  follicles  and  submucous  tissue 
infiltrated  with  new  adenoid  tissue  ;  X,  mucus;  'Ca.  ulcerated  portion  of  the  sujjerflcial  sur- 
face of  the  growth  ;  XX,  remains  of  gland-follicles  still  recognizable  ;  Alv,  glandular  recesses 
dilated  into  distinct  alveoli:  Col,  large  alveoli  filled  with  mucoid  or  colloid  materia;  Str, 
stroma ;  Met,  adenoid  proliferation  infiltrating  deeper  layers  of  bowel-wall. 

bowel,  with  a  broad  but  yet  quite  circumscribed  base.  More  frequently 
the  new  growth  spreads  peripherally  in  the  submucous  tissue,  without 
projecting  much  upon  the  mucous  surface.  The  infiltration  extends  most 
rapidly  along  the  course  of  the  vessels  and  lymphatics  around  the  bowel, 
forming  a  ring  of  carcinomatous  tissue  encircling  it.  This  ring  may  be 
comparatively  thin,  possibly  not  more  than  a  quarter  of  an  inch  in  tliick- 
ness,  and  in  width  also  quite  narrow,  even  less  than  an  inch,  while  it 
still  extends  completely  around  the  bowel  and  by  its  contraction  may 
entirely  obstruct  it.  Such  annular  malignant  con.strictions  are  espe- 
cially common  in  the  upper  portion  of  the  large  intestine  (Fig.  271). 

The  ra]3idity  of  the  progress  of  intestinal  carcinoma  varies  much  in 
different  cases :  the  infiltration  may  very  gradually  extend  and  second- 
^  Die  Krankheilen  des  Jlastclannes  unci  des  Afters. 
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ary  complications  may  be  long  delayed ;  in  other  cases  early  infiltration 
of  adjacent  tissues  occurs,  accompanied  by  early  necrotic  changes.  Sec- 
ondary deposits  by  a  transmission  of 
carcinomatous  material  along  the  lym- 
phatics follow  the  course  usual  to  carci- 
noma in  other  parts  of  the  body.  When 
the  rectum  is  the  seat  of  the  initial  dis- 
ease the  pelvic  and  lumbar  lymph-nodes 
are  first  involved ;  then  those  glands 
Iving  in  the  course  of  the  external  iliac 
artery.  If  the  skin  of  the  anus  is  in- 
volved, then  the  inguinal  nodes  may 
become  infected.  In  a  large  proportion 
of  cases  the  liver  becomes  the  seat  of 
secondary  deposits.  Occasionally  a 
widespread  dissemination  occurs,  with 
nodules  in  liver,  lung,  kidneys,  and 
bones.  In  all  these  nodules  examina- 
tion will  reveal  the  cell-arrangement 
peculiar  to  the  glands  of  Lieberkiihn 
(Sutton). 

The  carcinomata  of  the  squamous 
epithelial  type,  which  take  their  origin 
externally  in  the  skin  at  the  verge  of 
the  anus,  belong  to  a  different  category 
from  those  of  the  cylindrical-celled 
(adenomatous)  type,  which  arise  in  the 
intestine  itself.  Epithelioma  arising  at 
the  anus  is  not  a  very  rare  affection  (proportion  of  about  3  cases  of  dis- 
ease of  the  anus  to  40  of  disease  of  the  rectum  proper — Williams).  Such 
growths  present  the  histological  characters  of  epitheliomata  in  other 
parts  of  the  body.  Anal  epitheliomata  tend  to  grow  superficially  rather 
tlian  to  spread  up  the  rectum.  Secondary  metastatic  deposits  are  late  in 
occurring,  and  a  great  probability  exists  of  their  complete  extirpation 
being  accomplished  by  early  and  extended  excision. 

Carcinoma  of  the  large  intestine  is  extremely  rare  before  the  age  of 
twenty.  It  becomes  progressively  more  frequent  as  age  increases.  Of 
the  31  cases  personally  observed  by  the  writer,  in  3  cases  the  disease 
occurred  in  persons  between  twenty  and  thirty  years  old ;  9  between 
thirty  and  forty  years ;  8  between  forty  and  fifty ;  and  11  in  persons 
over  fifty  years  of  age. 

The  large  intestine  may  become  involved  in  carcinomatous  growths 
which  have  arisen  primarily  in  some  other  organ  ;  as,  for  example,  the 
kidney,  the  liver,  or  one  of  the  pelvic  organs.  The  following  very 
interesting  mode  of  secondary  involvement  has  been  observed  by  War- 
basse  :  In  a  case  of  rapidly  growing  carcinoma  of  the  pylorus  cellular 
elements  became  detached  from  the  peritoneal  side  of  the  growth,  and, 
gravitating  to  the  bottom  of  the  cul-de-sac  of  Douglas,  became  implanted 
there  and  developed  a  carcinomatous  growth  whicli  infiltrated  the  sub- 
peritoneal tissue  of  the  rectum  until  it  nearly  encircled  it. 

Course  and  Termination. — Carcinomatous  disease  of  the  bowel  in 


Annular  carcinomatous  infiltration 
of  colon  (Sutton). 
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its  earlier  stages  gives  no  well-marked  signs  of  its  presence,  so  that  it  is 
usually  unnoticed  until  the  development  of  decided  obstructive  symp- 


FiG.  272. 


Carcinoma  at  hepatic  flexure  of  colon :  intestine  laid  oj)en  to  show  the  growth,  the  margins  of 
which,  B,  B,  were  in  contact  when  the  intestine  was  intact  (from  a  specimen  in  the  Museum 
of  the  Methodist  Episcopal  Hospital). 


Fig.  273. 


Fig.  274. 


Carcinoma  of  hepatic  flexure  of  colon,  same  case 
as  Fig.  272 :  margins  of  incision  replaced  in  appo- 
sition to  show  the  circular  stenosis  caused  hy 
the  growth. 

toms  awakens  suspicions  of  its  pres- 
ence, and  even  then  its  existence 
must  often  remain  conjectural  until 
autopsy,  either  operative  or  post- 
gives  absolute  demonstra- 
very  large  proportion  of 
obstruction  of  the  bowels 
which  have  come  under  my  notice 
have  been  due  to  carcinoma  of  the 
large  bowel,  whose  existence  was  en- 
tirely unsuspected  until  the  final  de- 
nouement. Such  was  the  history  of  the 
case  depicted  in  Figs.  272  and  273. 
Occasionally  a  tumor  distinguish- 


mortem, 
tion.  A 
cases   of 


Carcinoma  of  csecum  and  ascending  colon, 
intestine  opened  longitudinally  on  its  an- 
terior face  :  A,  A,  primary  growth  project- 
ing into  cavity  of  intestine  and  nearly  ob- 
literating its  lumen ;  B,  B,  carcinomatous 
masses  infiltrating  mesocolon  and  mesen- 
tery ;  (:,  ileo-csecal  valve ;  D,  ileum ;  E, 
csecum ;  F,  appendix  (from  specimen  in 
the  Museum  of  the  Methodist  Episcopal 
Hospital). 
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able  upon  palpation  through  the  abdominal  wall  will  form  without  pro- 
ducing absolute  obstruction  or  with  only  a  temporary  obstruction,  relief 
occurring  by  the  sloughing  of  a  poi'tion  of  the  obstructing  mass.  While 
the  most  characteristic  feature  of  these  growths  is  their  tendency  to 
annular  infiltration  of  the  wall  of  the  bowel,  and  by  contraction  to  close 
the  lumen  of  the  bowel  as  by  a  narrow  band,  in  some  cases  a  more  dif- 
fused infiltration  along  the  bowel-wall  and  into  the  mesentery  or  meso- 
colon takes  place,  producing  a  distinctly  appreciable  tumor  and  convert- 
ing the  lumen  of  the  bowel  into  a  narrow,  tortuous  channel  traversing 
the  cancerous  mass,  which  may  allow  liquid  matters  to  trickle  through. 
Such  a  condition  is  illustrated  in  Fig.  274,  which  represents  a  specimen 
removed  by  me  by  operation  from  a  man  of  thirty-one  years  of  age,  in 
the  right  side  of  whose  abdomen  a  well-defined,  fusiform,  nodular  tumor, 
extending  from  the  hollow  of  the  ilium  to  the  costal  arch,  could  be 
readily  felt  through  the  abdominal  wall. 

In  cases  in  which  absolute  obstruction  is  escaped  the  dilated  portion 
of  the  bowels  above  the  constriction  may  become  perforated  by  ulcera- 
tion, resulting,  according  to  the  relations  of  the  perforated  bowel,  either 
in  fatal  peritonitis  or  in  post-peritoneal  extravasation  and  fecal  abscess 
and  fistula.  A  man  about  forty-five  years  of  age  came  recently  under 
my  care  on  account  of  a  huge  abscess  in  the  right  lumbar  and  iliac 
regions.  Some  time  after  it  had  been  opened  by  incision  fecal  matter 
began  to  appear  in  the  discharges.  His  general  health  rapidly  failed, 
and  after  some  weeks  he  died,  no  symptoms  of  bowel  obstruction  having 
at  any  time  been  present.  Autopsy  showed  the  ascending  colon  midway 
in  its  course  to  be  the  seat  of  an  annular  carcinoma,  which  had  constricted 
the  lumen  of  the  bowel  so  that  it  hardly  admitted  the  index  finger.  In 
the  middle  of  the  mass  on  the  outer  side  of  the  bowel  was  an  ulcerative 
opening  which  was  continuous  with  a  fistulous  tract  which  communicated 
with  the  operative  opening  in  the  loin. 

Again,  adhesions  between  the  bowel  primarily  aifected  and  an  adja- 
cent bowel  may  occur  and  an  ulcerative  anastomosis  be  established. 
Should  such  an  anastomosis  be  effected  with  a  portion  of  the  intestine 
below  the  primary  seat  of  disease,  relief  to  previous  or  prevention  of 
later  obstruction  might  thus  spontaneously  result.  Not  infrequently 
such  a  "  cut-off"  route  may  be  established  artificially  by  the  surgeon  as 
the  best  resource  in  cases  which  do  not  admit  of  radical  extirpation. 
Such  adhesion  and  perforation  may  take  place  into  a  neighboring  hollow 
viscus,  as  the  bladder  or  the  vagina. 

A  carcinomatous  growth  in  the  wall  of  the  intestine  may  provoke 
intussusception,  and  be  discovered  only  during  operation  for  relief  of 
this  acute  condition.  MagilP  reports  17  cases  of  invagination  at  the 
caecum  due  to  carcinoma.  These  all  were  subjected  to  resection  of  the 
ileo-csecal  coil  for  their  relief. 

An  intestinal  catarrh  arising  above  the  seat  of  the  growth  may  suffice 
to  keep  the  faeces  so  liquid  that  complete  obstruction  may  be  avoided 
even  though  the  stenosis  of  the  bowel  be  very  close.  In  such  cases  con- 
stipation alternating  with  diarrhoea  is  the  rule.  Evacuations  may  contain 
also  products  of  the  breaking-down  of  the  gro^Hh,  much  highly  offensive 
shreddy  material  being  added  to  the  muco-feculent  diarrhoeal  discharge. 

^  Annals  of  Surgery,  xx.  651. 
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Cases  in  which  obstructive  crises  are  escaped  or  overcome  or  perfora- 
tive phenomena  do  not  occur  pursue  the  usual  course  of  internal  cancer. 
Progressive  emaciation,  loss  of  strength  and  appetite,  and  the  general 
appearance  of  cachexia  mark  the  continued  absorption  of  noxious  prod- 
ucts from  the  growth  as  it  breaks  down,  and  the  interference  with  the 
functions  of  important  organs  that  become  the  seat  of  metastases. 
Death  by  asthenia  finally  closes  the  scene. 

Carcinoma  seated  in  the  lower  two-thirds  of  the  rectum  presents  some 
features  that  are  peculiar  to  itself.  As  in  other  parts  of  the  bowel,  it 
may  exist  for  some  time  and  reach  extensive  development  before  pro- 
voking symptoms  that  arouse  attention.  This  is  especially  the  case 
when  the  slowly-growing,  flatly-infiltrating,  annular  form  of  growth  is 
present,  which  ultimately  declares  its  presence  only  by  the  extreme 
obstruction  that  it  causes.  The  more  common  form  in  this  region  is 
that  in  which  a  more  distinct  tumor  is  produced,  which  early  invades 
neighboring  structures  and  rapidly  breaks  down,  producing  pain,  ofPen- 
sive  discharges,  and  the  irritation  and  suffering  peculiar  to  disturbances 
at  the  outlet  of  the  bowel.  The  symptoms  that  are  provoked  depend 
upon  the  amount  of  obstruction  to  the  free  passage  of  fecal  matters,  the 
extent  and  rapidity  of  the  ulcerative  destruction  of  portions  of  the 
growth,  the  extent  and  character  of  the  involvement  in  the  disease  of 
adjacent  tissues  and  organs,  the  amount  of  pressure  and  irritation  of  the 
sensitive  structure  at  the  anal  outlet  by  the  mass  of  the  growth  or  by 
the  acrid  discharges  which  come  from  it,  and  lastly  from  the  presence 
of  metastases  and  general  septic  absorption. 

As  regards  the  obstructive  sym^ptoms,  it  is  not  infrequent  that  the 
voiding  of  the  faeces  is  never  seriously  interfered  with  on  account  of 
early  and  progressive  disintegration  of  the  surface  of  the  growth,  where- 
by a  channel  for  the  passage  of  the  fseces  is  kept  open.  When,  however, 
the  obstruction  is  pronounced,  much  straining  and  tenesmus  is  liable  to 
occur,  being  more  marked  the  nearer  the  outlet  the  obstructive  growth 
is  seated.  When  the  constriction  is  at  the  outlet  or  is  forced  down  to  it 
by  the  straining  efforts  at  stool,  the  fseces  may  be  voided  in  thin  tape- 
like form  or  in  small  pea-like  balls.  More  frequently  the  frequent 
efforts  at  relieving  the  bowel  bring  away  each  time  merely  a  slight 
amount  of  feculent  material  mixed  with  muco-pus,  constituting  a  spurious 
diarrhoea :  frequent  admixture  of  blood  in  the  stools  often  leads  to  the 
belief  that  the  patient  is  suffering  from  a  chronic  dysentery.  Obstinate 
constipation  not  infrequently  alternates  with  the  condition  of  spurious 
diarrhoea.  Ulcerative  perforation  into  the  perirectal  connective  tissue 
may  permit  fecal  extravasation  into  the  ischio-rectal  space  and  lead  to 
the  formation  of  widely-dissecting  abscesses  and  fecal  fistulse. 

A  sanious  fetid  discharge  is  produced  by  the  breaking  down  of  the 
growth.  This  will  contain  shreddy  debris  from  the  sloughing  surface 
and  is  frequently  mixed  with  blood.  Bleeding  to  any  considerable 
amount  is,  however,  rare.  These  discharges  at  first  appear  only  at 
stool ;  later  they  may  also  leak  away  in  the  intervals,  and  not  infre- 
quently, when  the  growth  is  seated  low  and  the  sphincters  become 
relaxed,  they  flow  away  continually.  These  discharges  are  acrid  and 
tend  to  inflame  and  excoriate  the  anus  and  the  adjacent  skin.  Pain 
is   a   late    symptom,    and    indicates  usually    extension    of    the   growth 
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beyond  the  bowel.  Growths  confined  to  the  substance  of  the  bowel 
are  never  the  seat  of  pain.  The  discomfort  of  obstruction  and  the 
colicky  straining  distress  attending  the  exaggerated  peristalsis  re- 
quired to  produce  a  stool  will  gradually  develop  as  the  obstruction 
increases,  and  will  cease  with  whatever  relieves  the  obstacle. 

The  earlier  sensations  experienced  are  those  of  vague  discomfort  in 
the  pelvis,  accompanied  by  a  feeling  that  the  bowel  has  not  been  com- 
pletely emptied.  As  the  disease  advances,  the  nearer  it  approaches  the 
anus  the  greater  is  the  pain  that  is  excited  by  pressure  and  irritation  of 
the  sensitive  structures  of  the  anal  outlet.  Acute  j)ain  and  tenesmus 
attend  the  often-repeated  efforts  at  defecation,  while  the  excoriated  anal 
verge  becomes  exquisitely  sensitive.  Intercurrent  inflammatory  compli- 
cations in  the  perirectal  tissues  may  bring  at  any  time  an  additional 
source  of  pain.  As  the  disease  extends  beyond  the  wall  of  the  bowel 
into  the  adjacent  tissues  the  nerves  of  the  sacral  plexus  become  involved, 
and  a  more  or  less  constant,  dull,  aching  pain  in  the  sacral  and  lumbar 
region  results,  which  tends  to  spread  to  the  hips  and  extend  down  the 
thighs. 

The  involvement  of  adjacent  organs  adds  the  symptoms  peculiar  to 
each.  Obstruction  to  the  flow  of  urine  may  arise  from  prostatic  involve- 
ment ;  cystitis  from  the  breaking  down  of  the  growth  within  the  blad- 
der ;  hydronephrosis  and  nephro-pyelitis  from  involvement  of  the  ureters. 
Pressure  on  the  iliac  veins  may  cause  cedema  of  the  legs.  The  con- 
tinuous auto-intoxication  that  results  from  the  constant  absorption  of 
septic  products  from  the  disintegrating  growth  leads  to  progressive 
emaciation  and  loss  of  strength  and  the  production  of  the  character- 
istic facies  of  cancerous  cachexia  even  in  the  absence  of  much  local 
pain.  Metastatic  deposits  in  other  organs  accelerate  the  general 
failure. 

For  the  diagnosis  of  carcinoma  of  all  that  part  of  the  large  intestine 
lying  above  the  reach  of  the  finger  introduced  through  the  anus  actual 
inspection  and  handling  through  an  incision  of  the  abdominal  wall  will 
usually  be  required.  The  presence  of  obstructive  symptoms  becoming 
gradually  more  pronounced  in  a  person  of  middle  age  or  beyond  it,  with 
progressive  loss  of  strength  and  flesh,  should  awaken  suspicion  of  a  ma- 
lignant growth  at  some  part  of  the  large  intestine  :  if  upon  palpation 
along  the  course  of  the  intestine  a  tumor  can  be  felt,  the  suspicion  will 
be  increased  to  a  probability.  Attention  has  already  been  directed  to  the 
fact  that  very  often  the  disturbance  caused  by  the  presence  of  the  growth 
is  so  trifling  that  it  attracts  no  serious  attention  until  complete  obstruc- 
tion occurs.  Yet  in  these  cases  inquiry  will  usually  elicit  a  history  of 
pre-existing  constipation  or  of  alternating  constipation  and  diarrhoea,  and 
of  some  loss  of  flesh  and  strength.  When  once  the  abdomen  is  opened 
and  the  seat  of  the  obstruction  is  exposed  to  sight  or  touch,  the  contract- 
ing, densely-infiltrating  tuberous  growth  in  the  intestinal  wall  cannot  be 
mistaken  for  anything  else. 

Ileo-csecal  tuberculosis  associated  with  a  mass  of  large  glands  (see 
Fig.  264)  may  produce  conditions  that  to  the  touch  closely  simulate 
carcinoma,  but  the  usual  jDresence  of  evident  tuberculosis  in  other  organs 
or  regions  will  serve  to  suggest  the  real  nature  of  the  disease.  Tubercu- 
losis leads  rarely  to  obstruction  :  the  flatly-infiltrating  tubercular  deposits 
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in  the  wall  of  the  intestine  early  ulcerate,  and  the  tumor  that  results  is 
due  to  inflammatory  infiltration  of  the  adjacent  connective  tissue  and  to 
glandular  enlargement. 

Carcinoma  of  the  ileo-csecal  valve  or  of  the  csecum  may  be  mistaken 
for  a  chronic  appendicitis  :  the  exposure  of  the  parts  in  the  operation 
that  should  be  instituted  for  the  relief  of  the  latter  condition  would  lead 
to  the  detection  of  the  actual  condition  present. 

The  existence  of  a  growth  along  the  lower  six  inches  of  the  rectum 
can  be  detected  by  the  finger  introduced  through  the  anus  :  if  the  patient 
be  made  to  strain  and  bear  down,  an  additional  length  of  the  intestine 
may  be  brought  down,  and  this  may  be  increased  still  more  if  the  exam- 
ination be  made  while  the  patient  stands  up.  To  a  point  higher  yet, 
readily  as  far  up  as  twelve  inches  from  the  anus,  the  interior  of  the 
rectum  may  be  inspected  through  a  suitable  speculum,  as  will  be  pointed 
out  in  the  section  on  Exploration  of  the  Rectum.  In  the  case  of  high- 
lying  growth  bimanual  examination  under  ether  may  give  valuable 
information. 

The  exploring  finger  detects  that  the  bowel  is  reduced  in  calibre  by  a 
more  or  less  extensive  brawny  infiltration,  which  may  occupy  a  portion  only 
of  the  circumference  of  the  bowel  or  may  entirely  encircle  it.  From  its  free 
surface  project  nodular  tuberosities.  If  the  growth  has  begun  to  break 
down — a  case  rarely  presents  itself  for  examination  before  this  stage  is 
reached — irregular  excavations  will  be  felt  in  the  mass ;  a  crater-like 
ring  of  indurated  tissue  surrounds  the  ulcerated  surface  :  often  the 
finger  appreciates  that  it  is  grasped  by  an  irregular  ring  of  breaking- 
down  tissue,  through  which  a  narrow  channel  leads  beyond.  In  excep- 
tional cases  a  polypoid  mass  will  be  felt,  closely  simulating  a  benign 
adenoma,  but  having  a  broader  base,  which  sooner  or  later  displays  an 
extending  infiltration  into  the  submucous  tissues. 

It  is  important  with  reference  to  prognosis  to  determine  the  degree 
with  which  the  disease  may  have  extended  along  the  bowel  or  into  adja- 
cent tissues.  Still,  the  greatest  possible  care  should  be  exercised  when 
the  disease  has  encircled  the  bowel  in  attempts  to  pass  the  finger 
through  to  a  point  beyond  the  growth,  lest  the  friable  wall  should  be 
torn  through  and  the  peritoneal  cavity  entered.  The  finger  for  this 
reason  should  never  be  forcibly  pushed  through  a  carcinomatous  stric- 
ture, and  even  the  softest  bougies  should  be  used  with  great  caution. 
Numerous  cases  of  fatal  rupture  from  disregard  of  such  precaution 
have  been  reported. 

Carcinoma  of  the  lower  rectum  must  be  differentiated  from  benign 
growths,  from  syphilitic  and  tubercular  deposits,  and  from  the  hyper- 
plasia and  constriction  attending  simple  chronic  ulcerative  inflammation. 
The  characteristics  of  benign  growths  have  already  been  dwelt  upon  : 
too  much  emphasis,  however,  cannot  be  laid  on  the  fact  that  a  growth 
with  a  base  broadly  infiltrating  the  wall  of  the  bowel  is  presumably 
malignant.  The  microscopic  characters  of  a  section  involving  the  whole 
thickness  of  the  base  of  such  a  tumor  would  certainly  reveal  its  real 
nature,  and  would  distinguish  it  likewise  from  gummatous  and  tuber- 
cular deposits. 

The  duration  of  the  symptoms  may  be  helpful  in  establishing  the 
diagnosis.     A  history  of  rectal  trouble,  extending  ov^er  many  years  con- 
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traindicates  malignancy,  but  it  must  not  be  forgotten  that  carcinoma 
may  become  engrafted  upon  a  primarily  non-malignant  disease.  Ordi- 
narily, the  course  of  a  case  of  rectal  carcinoma  after  it  has  become 
appreciable  is  rapidly  downward.  The  extension  and  breaking  down  of 
the  primary  growth  and  the  early  formation  of  internal  metastases  deter- 
mine such  a  progressive  enfeeblement  that  life  is  rarely  prolonged  for 
more  than  two  years.  Syphilitic  infiltration  of  the  lower  rectum,  with 
ulceration  and  contraction,  can  hardly  be  mistaken  for  carcinoma.  The 
history  is  a  much  more  chronic  one.  The  infiltration  is  more  diifuse 
and  lacking  the  hard,  nodular  feel  of  carcinoma ;  the  ulcers  are  more 
superficial,  not  crater-like  and  not  suggestive  of  the  breaking  down  of 
a  hard  new  growth.  A  history  of  syphilis  can  usually  be  elicited  by 
proper  inquiry. 

Tubercular  ulceration  requires  to  be  differentiated  more  particularly 
from  carcinoma  involving  the  verge  of  the  anus.  It  does  not  tend  to 
form  an  exuberant  tumor-like  mass ;  its  ulcers  are  shallow,  with  under- 
mined edges ;  if  it  extends  into  the  rectum,  it  is  by  an  extension  of  an 
ulcerative  process  that  has  begun  at  the  outside  and  has  involved  the 
rectum ;  the  microscope  reveals  the  changes  of  tubercular  inflammation 
and  the  presence  of  bacilli ;  there  is  often  coincident  tuberculosis  in 
other  organs. 

Cicatricial  stricture  consequent  upon  non-specific  ulcerative  disease 
of  the  rectum  does  not  present  any  nodular  ulcerating  masses,  presents 
to  the  touch  a  smoother,  more  regular  surface,  and  has  had  a  chronic 
course  with  a  history  of  long-standing  rectal  disease. 

Traumatic  stricture  is  felt  as  a  dense,  sharp-edged  ring  constricting 
the  calibre  of  the  intestine  ;  it  presents  none  of  the  characteristics  of 
carcinoma  except  that  of  being  a  cause  of  obstruction.  Pelvic  growths 
originating  outside  the  rectum  may  press  upon  it,  so  as  to  produce 
obstruction,  or  may  involve  its  substance  by  extension.  Care  as  to  the 
antecedent  history  of  a  case  and  in  the  examination  of  the  relations  of 
the  particular  growth  will  prevent  its  being  mistaken  for  a  growth 
arising  from  the  wall  of  the  rectum  itself. 

Treatment. — Carcinoma  of  the  large  intestine  should  be  extirpated 
by  the  knife  whenever  it  is  detected  before  its  extension  into  neighbor- 
ing tissues  has  become  so  great  as  to  make  radical  extirpation  impossible, 
and  before  metastases  are  evident.  When  radical  extirpation  is  clearly 
impracticable,  obstruction  of  the  bowel  is  to  be  relieved  or  guarded 
against.  Many  cases  come  to  the  surgeon's  notice  only  when  positive 
obstruction  is  already  complete,  and  the  temporary  and  immediate  relief 
of  this  obstruction  is  the  dominant  and  urgent  indication.  Systematic 
consideration  of  the  problems  involved  may  best  be  secured  by  discuss- 
ing in  succession  the  methods  available  in  (a)  gro^\i;h  confined  to  the 
bowel ;  (6)  growth  diffused  or  complicated  by  metastases ;  (c)  obstruc- 
tive symptoms  urgent  and  with  consequent  manifest    exhaustion. 

(a)  Groicth  confined  to  the  boicel,  obstructive  symptoms  not  urgent 
or  already  relieved  by  previous  interference.  In  this  class  of  cases  the 
surgeon  is  able  to  choose  his  time  for  interference,  and  to  systematically 
consider  and  provide  for  the  possible  contingencies  of  the  case,  while  the 
general  strength  of  the  patient,  not  being  yet  materially  impaired,  may 
be  such  as  to  make  prolonged  operative  manipulations  possible.     In  a 
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Fig.  275. 


considerable  proportion  of  cases  a  previous  colostomy  will  have  been 
done  for  the  relief  of  the  obstruction,  in  the  course  of  which  operation, 
if  not  before,  the  character  and  site  of  the  neoplasm  will  have  been 
ascertained.  The  particular  operative  methods  employed  will  vary 
according  as  the  growth  invades — (1)  the  ileo-csecal  valve  and  caecum  ; 
(2)  the  colon  in  any  part  of  its  course  ;  (3)  the  upper  and  middle  portions 
of  the  rectum ;  (4)  the  lower  third  of  the  rectum,  including  the  anus. 
Each  of  these  regions  requires  consideration  in  order. 

Extirpation  of  the  Ileo-ccecal  Valve  and  Ccecum. — The  possibility 
of  this  procedure  being  successfully  resorted  to  has  been  only  recently 
demonstrated.  The  first  successful  extirpation  was  done  by  Maydl  in 
1882.  Three  years  before  Krausshold  had  first  practised  it,  but  with  a 
fatal  result.  Similar  unsuccessful  attempts  had  in  the  mean  time  also 
been  done  by  Billroth  and  Czerny.  Magill,  writing  in  1894,^  was  able 
to  gather  reports  of  45  cases  in  which  carcinomatous  growths  had  been 
excised,  with  a  total  operative  mortality  of  33^  per  cent.     Much  of  this 

mortality  was  due  to  faulty  technique, 
and  may  be  avoided  by  increased  ex- 
perience and  improved  methods  of 
operating. 

The  ileo-ceecum  may  best  be 
reached  through  an  incision  in  the 
right  side  of  the  abdomen,  beginning 
above,  midway  between  the  costal  arch 
and  the  crest  of  the  ilium  on  a  line 
with  the  anterior  border  of  the  axilla, 
descending  to  within  an  inch  and  a 
half  of  the  anterior  superior  iliac 
spine,  and  then  curving  forward  and 
running  parallel  with  the  ligament  of 
Poupart,  half  its  length  and  an  inch 
and  a  half  above  it.  Fig,  275  shows 
this  line  of  incision.  This  incision 
may  be  extended  in  either  direction 
as  required  in  the  course  of  the  ope- 
ration :  it  should  be  long  enough  to 
give  full  and  easy  access  to  the  parts  to  be  removed.  Its  length  will 
therefore  vary  in  different  cases,  but  the  average  length  required  is 
about  five  inclies. 

Through  this  incision  the  lower  part  of  the  ileum  should  first  be 
drawn  out,  and  divided  betAveen  two  ligatures  temporarily  tied  about  it. 
Pieces  of  iodoform  gauze,  twisted  into  a  loose  cord  and  carried  through 
the  mesentery  by  a  blunt  forceps,  will  serve  Avell  for  these  ligatures :  the 
contents  of  the  bowel  should  first  be  carefully  stripped  back  beyond  the 
point  where  the  highest  ligature  is  to  be  applied  ;  the  ligatures  should 
be  applied  about  four  inches  apart,  and  the  section  of  the  bowel  should 
be  made  close  to  the  lower  one,  so  as  to  leave  at  least  three  inches  of 
empty  healthy  bowel  beyond  the  upper  ligature  for  subsequent  manipu- 
lation. The  open  ends  of  the  intestine  and  their  interiors  should  now 
be  carefully  irrigated  with  boro-salicylic  solution,  care  being  exercised 

'^Annals  of  Surgery,  1894,  xx.  642. 
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to  prevent  infection  within  the  peritoneal  cavity.  These  ends  of  the 
ileum  should  now  be  enveloped  in  a  warm  compress,  and  the  division 
of  the  ascending  colon  next  be  made  in  the  same  manner,  the  section 
of  the  colon  being  made  just  beyond  the  proximal  ligature,  the  distal 
temporary  ligature  having  been  applied  about  four  inches  farther  along 
the  bowel  than  the  point  of  section.  The  diseased  segment  is  thus  iso- 
lated from  the  rest  of  the  bowel.  Its  cut  ends,  enveloped  in  gauze,  may 
now  be  dropped  back  into  the  abdominal  cavity  and  only  the  bowel-ends 
that  are  to  be  joined  kept  in  view. 

Restoration  of  the  continuity  of  the  intestinal  canal  should  be 
effected  before  proceeding  with  extirpation  of  the  diseased  segment. 
Continuity  of  the  canal  may  be  restored  either  by  circular  enterorrha- 
phy,  after  cutting  the  end  of  the  ileum  obliquely  so  as  to  give  it  the 
same  calibre  as  the  colon,  or  by  lateral  anastomosis  by  suture  or  approxi- 
mation disks,  or  by  implantation  of  the  cut  end  of  the  ileum  into  the 
side  of  the  colon  with  separate  closure  of  the  cut  end  of  the  colon.  The 
latter  is  the  method  of  choice,  as  being  possible  of  accomplishment 
with  comparative  speed  and  ease,  while  it  restores  the  natural  relation 
of  the  small  to  the  large  intestine.  The  methods  of  circular  enteror- 
rhaphy  have  been  described  elsewhere  (pages  326  and  331) ;  it  remains 
only  to  describe  here  the  method  peculiar  to  the  region,  that  of  lateral 
implantation. 

Lateral  Implantation. — In  the  wall  of  the  free  distal  end  of  the 
colon,  at  a  point  opposite  the  attachment  of  the  mesocolon  and  begin- 
ning about  one  inch  above  its  cut  edge,  make  a  longitudinal  incision, 
in  length  slightly  less  than  the  diameter  of  the  ileum ;  through  the 
cut  edge  of  the  bowel  at  the  upper  and  lower  angle  of  this  incision,  and 
midway  of  each  border,  insert  a  silk  suture,  passing  the  needle  from 
within  outward ;  approximate  the  cut  end  of  the  ileum  to  this  lateral 
incision  in  the  colon,  and  first  carry  the  needle,  armed  with  the  thread 
piercing  the  lower  angle  of  the  colon-wound,  through  the  edge  of  the 
ileum  at  its  mesenteric  border ;  tie  this,  and  pass  the  long  ends  of  the 
suture  into  the  cavity  of  the  colon  and  out  at  its  cut  end  :  this  can  be 
readily  accomplished  by  first  passing  the  jaws  of  an  haemostatic  forceps 
up  through  the  open  end  of  the  colon  and  out  through  the  lateral  incis- 
ion, so  as  to  grasp  the  suture  ends  and  draw  them  down  and  out  below. 
Fig.  276,  1,  shows  this  suture  inserted  and  about  to  be  tied. 

The  suture  at  the  mid-posterior  border  of  the  colon-wound  is  next 
applied  to  the  mid-posterior  portion  of  the  edge  of  the  ileum,  tied,  and 
its  loose  ends  carried  into  the  colon  and  out  below,  as  in  the  previous 
case ;  then  the  upper  angle  and  the  anterior  borders  are  in  succession 
sutured  in  the  same  way.  Fig.  277  shows  the  first  three  sutures  tied 
and  the  ends  of  the  thread  brought  out  through  the  open  end  of  the 
colon.  The  fourth  suture  is  about  to  be  tied ;  the  hsemostat  is  to  be 
thrust  up  from  below  and  out  between  the  applied  gut-edges,  so  as  to 
seize  the  ends  of  this  fourth  suture  and  draw  them  into  the  lumen  of 
the  colon  and  out  below  with  the  others. 

Invagination  of  the  opposed  edges  of  the  ileum  and  colon  and  their 
projection  through  the  open  end  of  the  colon  is  next  produced  by  trac- 
tion on  the  sutures  and  turning  back  the  cuff-like  borders  of  the  open 
end  of  the  colon,  as  shown  in  Fig.  278.     By  this  means  the  entire  cir- 
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cuit  of  the  edges  to  be  united  is  brought  plainly  into  view,  and  is  per- 
fectly accessible  for  the  careful  completion  of  the  suturing.     The  cut 


Fig.  276. 


Fig.  277. 


Lateral  implantation  of  the  ileum  into  the 
colon;  four  primary  sutures,  involving 
whole  thickness  of  bowel-wall,  applied, 
but  not  tied :  first  step  of  the  suture.  The 
figures  indicate  the  order  of  tying  the  su- 
tures. 


Lateral  implantation  of  ileum  into  colon, 
second  step,  tying  of  the  primary  sutures : 
the  long  ends  of  the  threads  carried  into 
the  lumen  of  the  colon,  and  brought  out 
below  through  the  open  cut  end :  fourth 
suture  about  to  be  tied. 


Fig.  278. 


edges  are  already  divided  into  four  parts  by 
the  primary  traction-sutures,  and  the  dan- 
ger of  undue  relaxation  or  tension  of  the 
parts  is  guarded  against.  The  pouting 
edges  are  now  carefully  sutured  together 
with  a  series  of  interrupted  sutures  of  silk 
(preferably  impregnated  with  paraffin  to 
render  them  less  absorbent).  These  su- 
tures, placed  about  one-sixth  of  an  inch 
apart,  should  include  the  entire  thickness 
of  the  wall  of  the  bowel,  which  they  should 

Fig.  279. 


Lateral  implantation  of  ileum  into 
colon,  third  step.  Invagination 
of  ileo-colic  suture-line  and  expo- 
sure at  the  open  end  of  the  colon, 
ready  for  the  application  of  the 
definite  sutures. 


Lateral  implantation  of  ileum  into  colon,  fourth 
step.  The  ileo-colic  suture  line  returned  to  its 
proper  place  and  reinforced  by  a  series  of  sero- 
serous  sutures ;  the  open  end  of  the  colon 
closed. 
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pierce  about  an  eighth  of  an  inch  from  the  edge.  The  knots  all  come 
inside  of  the  bowel.  As  soon  as  these  sutures  are  all  tied  the  ends  should 
be  cut  close  and  the  invagination  reduced.  A  series  of  sero-serous  sutures 
should  now  be  placed  so  as  to  reinforce  the  primary  line  of  sutures.  The 
application  of  these  sutures  will  be  facilitated  by  the  insertion  of  the 
finger  through  the  open  end  of  the  colon  and  the  supporting  on  its  tip 
of  the  point  to  be  sutured.  The  ileo-colic  suture  having  in  this  way 
been  satisfactorily  completed,  the  open  end  of  the  colon  is  now  closed 
by  a  rapidly-applied  running  overhand  stitch  traversing  its  entire  thick- 
ness, after  which  the  suture-line  is  inverted  and  covered  in  by  a  row 
of  sero-serous  sutures.  The  condition  as  finally  completed  is  shown  in 
Fig.  279. 

The  temporary  iodoform-gauze  ligatures  are  now  removed,  and  the 
fecal  current  is  permitted  to  pass  along  the  site  of  the  suture.  Careful 
watch  should  be  made  to  detect  any  point  of  leakage.  If  any  such  point 
should  appear,  it  should  be  closed  by  additional  sero-serous  sutures.  The 
security  of  the  suture-line  having  been  fully  tested,  and  appearing  to  be 
perfect,  the  bowel,  after  being  well  washed  with  a  warm  saline  solution, 
should  be  replaced  in  the  abdominal  cavity. 

Should  threatening  collapse  of  the  patient  make  it  best  to  desist  from 
further  operative  interference — a  contingency  always  to  be  apprehended 
in  these  cases — the  great  object  of  removing  the  intestinal  obstruction 
will  now  have  been  gained,  and  that  is  often  the  most  that  can  be  hoped 
for.  Possibly  in  some  cases  it  might  be  possible  after  some  days  to  resume 
the  attempt  to  extirpate  the  growth.  Should  the  operation  have  to  be 
abruptly  terminated  at  this  stage,  the  cut  ends  of  the  diseased  segment 
should  be  brought  up  into  the  parietal  wound  and  secured  there  by  appro- 
priate suturing. 

If  the  condition  of  the  patient  warrant  it,  the  diseased  segment  should, 
however,  now  be  removed.  This  can  be  done  carefully  and  systematically, 
since  it  is  no  longer  a  part  of  the  intestinal  tract.  The  pelvis  of  the 
patient  should  first  be  elevated  (the  posture  of  Trendelenburg),  and 
turned  partially  upon  the  left  side,  so  as  to  secure  gravitation  of  the 
intestines  away  from  the  field  of  operation  and  full  exposure  of  the 
parts  to  be  attacked.  The  vessels  of  the  mesentery  will  then  be  secured 
by  a  chain  of  ligatures,  and  the  gut  separated  from  the  mesentery  by  suc- 
cessive cuts  as  each  portion  of  the  mesentery  is  tied.  This  process  is 
continued  until  the  entire  diseased  segment  has  been  sej)arated  and  taken 
away.  If  infiltration  into  the  adjacent  parts  exists,  it  must  be  excised 
if  possible.  Enlarged  mesenteric  glands  should  be  enucleated,  care 
being  exercised  not  to  interfere  with  any  blood-vessels  of  supply  to 
the  sound  intestine.  Should  any  extensive  glandular  enlargement  be 
detected,  it  would  be  useless  to  prolong  the  operation  by  attempting 
to  remove  any  of  them,  for  the  diffusion  of  the  disease  beyond  the 
possibility  of  complete  removal  is  certain.  The  diseased  parts  having 
been  removed  and  complete  hsemostasis  effected,  the  raw  surfaces 
should  be  covered  in  with  peritoneum  as  far  as  possible ;  the  new 
ileo-csecal  suture  line  should  be  brought  over  to  the  vicinitv  of  the 
parietal  incision,  and  a  fold  of  iodoform  gauze  should  be  laid  under 
it  and  brought  out  at  the  lower  end  of  the  incision  as  a  drain.  Tliis 
should  be  kept  in  place  to  guard  against  the  dangers  of  possible  fecal 
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leakage  or  incomplete  aseptic  technique  during  the  operation.  If  at  the 
end  of  four  or  live  days  no  fecal  discharge  or  septic  infection  has  become 
apparent,  the  drain  may  be  removed  and  the  wound  closed  by  a  second- 
ary suture.  The  general  treatment  of  the  patient  should  be  simply  that 
used  after  any  severe  abdominal  operation. 

Removal  of  Groivths  limited  to  the  Colon. — According  to  the  part  of 
the  colon  involved,  the  primary  incision  through  the  abdominal  wall  may 
be  made  either  in  the  middle  line  or  in  the  right  or  left  hypochondriac 
region,  parallel  with  the  costal  arch  and  extending  downward  or  inward 
as  ftir  as  necessary  to  secure  full  exposure  and  ready  access  to  the  parts 
to  be  removed  in  the  left  lumbar  and  inguinal  regions.  If  the  growth 
appears  to  be  so  limited  that  it  is  susceptible  of  complete  removal,  its  ex- 
tirj^ation  should  be  undertaken.  The  technique  is  similar  to  that  already 
described  for  the  removal  of  the  ileo-csecal  portion.  After  the  removal 
of  the  diseased  segment  the  continuity  of  the  intestine  may  be  restored 
by  a  circular  enterorrhaphy  or  by  lateral  anastomosis  after  closure  by 
suture  of  the  open  ends.  Anastomosis  with  the  help  of  plates,  decalci- 
fied bone  or  vegetable,  is  more  rapidly  accomplished  than  by  the  use  of 
sutures  alone.  Whatever  method  is  used  should  secure  an  opening 
between  the  two  portions  of  the  intestine  of  at  least  one  and  a  half  to 
two  inches  in  diameter,  for  much  subsequent  contraction  of  the  cicatri- 
cial borders  is  sure  to  occur. 

If  it  is  impossible  to  approximate  the  two  ends  of  the  intestine  suf- 
ficiently to  secure  their  union,  then  after  they  have  both  been  closed,  a  loop 
of  small  intestine  as  near  its  junction  with  the  csecum  as  possible  should 
be  brought  up  by  the  side  of  the  distal  segment  and  a  lateral  anastomosis 
be  effected.  Senn's  experiments  have  shown  that  a  limited  portion  of 
the  intestinal  canal  can  thus  be  converted  into  a  permanent  cul-de-sac 
without  risks  from  fecal  accumulations  in  the  excluded  part,  since  by 
antiperistalsis  the  contents  of  the  blind  portion  of  the  intestine  are 
forced  back  into  the  active  current  of  the  intestinal  circulation. 

If  the  complete  extirpation  of  the  growth  is  found  impracticable,  the 
affected  segment  should  be  excluded  from  the  intestinal  circulation  by  an 
anastomosis  as  just  described.  In  this  case  the  intestine  is  not  divided, 
but  the  loop  of  small  intestine  having  been  brought  to  the  side  of  the 
colon  distal  to  the  growth,  the  anastomosis  is  accomplished  while  the 
field  of  operation  is  temporarily  shut  out  from  the  fecal  circulation  by 
suitable  ligatures  placed  around  each  portion  of  the  intestine  above  and 
below  the  place  of  anastomosis. 

If  the  distal  end  is  not  sufficiently  accessible  to  make  an  anastomosis 
possible,  this  end  should  be  closed  by  suture  and  dropped  back  into  the 
pelvis,  and  the  proximal  end  be  sutured  into  the  external  wound,  mak- 
ing an  artificial  anus.  The  making  of  such  an  artificial  anus,  since  it 
can  be  quickly  accomplished,  may  often  be  all  that  it  will  be  prudent 
to  attempt  at  first,  owing  to  the  enfeebled  condition  of  the  patient. 
Should  the  strength  of  the  patient  thereafter  sufficiently  improve,  a 
second  operation  may  be  resorted  to  for  re-establishing  the  intestinal 
circulation. 

In  all  cases  of  intestinal  anastomosis  where  the  communication  is 
made  in  the  lower  portion  of  the  colon  or  in  the  rectum  the  sphinc- 
ters of  the  anus  should  be  temporarily  paralyzed  by  stretching  (Senn). 
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Telescopic  Colo-rectostomy. — A¥hen  the  growth  is  located  in  the  lower 
part  of  the  sigmoid  flexure,  the  formation  of  an  artificial  anus  may  be 
avoided  in  some  cases  by  implanting  the  proximal  end  of  the  colon  into 
a  lateral  incision  in  the  anterior  face  of  the  rectum,  after  the  method  of 
Kelly.  For  the  accomplishment  of  this  procedure  the  pelvic  cavity 
must  be  exposed  by  a  median  incision  through  the  abdominal  wall  from 
the  symphysis  to  the  umbilicus  and  by  elevating  the  pelvis  into  the  posi- 
tion of  Trendelenburg.  The  growth  should  be  excised  if  possible,  and 
the  distal  or  rectal  end  closed  by  suture.  If  the  excision  of  the  growth 
is  impracticable,  the  colon  should  be  divided  above  the  growth  and  the 
distal  end  still  closed  by  sutures.  The  sphincters  of  the  anus  should 
previously  have  been  paralyzed  by  thorough  over-distention  and  the 
rectum  washed  out  by  copious  enemata. 

Through  the  edges  of  the  open  proximal  end  of  tlie  colon  are  now 
passed  six  silk  traction-threads,  the  ends  of  which  are  left  long,  about 
ten  inches,  being  a  convenient  length  for  each  end.  A  pair  of  long-handled 
artery-forceps  or  a  sponge-holder  is  now  thrust  through  the  anus  up  the 
rectum  until  it  makes  prominent  the  anterior  face  of  the  bowel  a  couple 
of  inches  below  the  sutured  ends  or  below  the  growth  if  this  has  not  been 
removed.  An  inch-long  incision  is  now  made  from  the  peritoneal  side 
through  the  rectal  wall,  thus  made  prominent,  through  which  opening 
the  forceps  is  passed  and  made  to  grasp  the  traction-sutures  already 
twisted  into  a  bundle  ready  for  it.  As  the  forceps  are  now  withdrawn 
into  the  rectum  and  out  through  the  anus,  the  threads  draw^  the  end  of  the 
sigmoid  portion  into  the  rectal  incision,  thus  telescoping  the  colon  into 

Fra.  280. 


Section  of  pelvis,  showing  proximal  end  of  sigmoid  drawn  into  lateral  incision  in  upper  rectum, 
and  held  in  place  by  forceps  clamping  the  traction-sutures  across  the  anus  (Kellyj. 

the  rectum  to  any  degree  that  the  surgeon  may  Avish.  The  projection 
into  the  rectum  should  be  at  least  half  an  inch.  The  peritoneal  surfaces 
of  the  rectal  incision  are  infolded  by  the  entering  colon  and  a  wide  cir- 
cular band  of  apposed  serosa  created.  If  possible,  the  anastomosis  should 
be  fixed  by  a  few  sero-serous  sutures  applied  from  the  pelvic  side,  but  if 
this  be  impossible,  fecal  extravasation  may  still  be  escaped  and  recovery 


480  SURGERY  OF  THE  LARGE  INTESTINES. 

assured  by  the  wide  and  close  apposition  of  the  serous  surfaces  already 
secured.  The  traction-sutures  should  already  haye  been  brought  out 
through  the  anus,  and  haying  been  drawn  taut  enough  to  keep  up  suf- 
ficient traction  upon  the  end  of  the  colon  to  preyent  its  slipping  back 
into  the  pelvis,  they  are  secured  by  being  grasped  in  the  heel  of  the  bite 
of  the  forceps  lying  across  the  anus  in  the  gluteal  furrow.    (See  Fig.  280.) 

The  pelyis  should  now  be  washed  out  with  a  warm  saline  solution, 
and  an  iodoform  gauze  packing  inserted  around  the  colo-rectal  junction 
and  brought  out  at  the  lower  angle  of  the  incision,  to  guard  against  any 
fecal  extrayasation.  The  greater  part  of  the  parietal  wound  is  now 
sutured.  If  after  four  or  fiye  days  no  eyidence  of  escape  of  fecal  matter 
appears,  this  drain  may  be  removed  and  the  wound  entirely  closed. 

Upper  and  Middle  Portions  of  the  Rectum. — The  possibility  of  the 
successful  removal  of  growths  involving  this  portion  of  the  intestine  is 
also  of  very  recent  demonstration.  Previous  to  1874  the  operable  field 
of  the  rectum  had  been  restricted  to  that  portion  of  its  course  situated 
below  the  recto-vesical  or  uterine  reflexion  of  the  peritoneum.  In  that 
year  Kocher  of  Berne  published  a  method  which  he  called  his  "  long 
posterior  incision,"  which  included  excision  of  the  coccyx  and  exposure 
and  enucleation  of  the  diseased  rectum,  with  free  opening  of  the  peri- 
toneal cavity,  when  necessary,  from  behind  and  from  above  downward 
through  this  long  incision.  In  1892  his  assistant,  Arnd,  w^as  able  to 
publish  details  of  17  patients  operated  upon  by  the  "long  posterior  in- 
cision" in  Kocher's  clinic,  12  of  whom  recovered  from  the  operation, 
and  9  of  these  remained  well,  free  from  recurrence,  when  seen  at  periods 
of  from  four  to  sixteen  years  later.  The  height  to  which  the  enucleation 
of  the  rectum  could  be  readily  carried  was  still  more  increased  when 
Kraske  in  1885 '  demonstrated  that  the  lower  portion  of  the  sacrum  up 
to  the  level  of  the  third  sacral  foramen  could  be  excised  without  injuring 
any  important  structure  or  entailing  any  serious  disability.  The  partial 
resection  of  the  sacrum  gives  such  free  access  to  the  pelvic  cavity  that 
the  entire  rectum  and  the  lower  portion  of  the  sigmoid  flexure  of  the 
colon  can  be  reached,  freed  from  attachments,  and  removed  with  pre- 
cision. In  the  operation  of  Kraske,  after  the  soft  parts  have  been 
divided  in  the  middle  line  by  a  vertical  incision  extending  from  the  second 
sacral  spine  to  the  anus,  the  coccyx  and  the  left  lower  half  of  the  sacrum 
were  denuded,  the  coccyx  was  excised,  the  sacro-sciatic  ligaments  were 
divided,  and  the  left  margin  of  the  sacrum  was  chiselled  off  on  a  line 
beginning  at  the  level  of  the  third  sacral  foramen,  extending  in  a  curve 
concave  to  the  left,  running  along  the  lower  border  of  the  third  foramen, 
through  or  beyond  the  fourth  foramen  to  the  left  lower  corner.  The 
amount  of  bone  removed  is  shown  in  Fig.  281  by  the  line  a,  b,  c. 

The  removal  of  yet  more  of  the  sacrum  was  suggested  by  Kraske  as 
permissible  when  required,  and  has  l^een  systematically  worked  out  by 
other  operators,  as  Hochenegg^  and  Bardenheuer.^  Any  division  of  the 
bone  as  high  as  the  third  sacral  foramen  has  been  found  to  be  attended 
with  risk  of  permanent  paralysis  of  the  bladder,  and  the  lower  border 
of  this  foramen  has  therefore  become  accepted  as  the  highest  limit  to 
which  it  is  justifiable  to  carry  the  resection. 

^  Archivf.  hiini.'iche  C'fiir.,  vol.  xxxiii.  p.  563. 

'^  Wiener  /din.  Woch.,  1889,  Nos.  26-30.  ^  Volkmann's  klin.  Vortrage,  No.  298. 
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Various  osteoplastic  methods  in  which  the  separated  portion  of  the 
bone  should  be  preserved  in  their  attachments  to  the  overlyinar  flaps  of 
soft  tissue,  and  should  be  replaced  after  the  resection  of  the  intestine  has 


Fig.  281. 


Diagram  showing  various  proposed  lines  of  the  division  of  the  sacrum :  abc,  Kraske ;  ac,  Hoche- 
negg ;  ad,  Bardenheuer,  Levy,  Eydygier,  el  al. 

been  accomplished,  have  been  practised  (Heinecke/  Levy,-  Rehn,^ 
Eydygier,^  Billroth,^  Ivammerer,''  Borelius"). 

In  many  instances  this  has  been  found  both  feasible  and  advantage- 
ous, taking  less  time,  entailing  less  loss  of  blood,  diminishing  the  dan- 
gers of  permanent  fecal  fistula,  and  securing  a  more  complete  subsequent 
restoration  of  the  parts  to  their  natural  condition.  The  experience 
which  has  now  accumulated  indicates  that,  as  a  rule,  the  operation  should 
be  planned  at  the  outset  on  the  lines  of  osteoplastic  resection  :  if  in  the 
course  of  the  operation  the  needed  access  to  the  intestine  is  found  to  be 
seriously  hampered  bv  the  presence  of  the  bone  in  the  flap,  it  should  be 
unhesitatingly  entirely  removed. 

In  the  methods  of  Rehn  and  Eydygier  a  long  parasacral  oblique 
incision  through  the  soft  parts  along  the  left  border  of  the  sacrum  and 
coccyx  nearly  to  the  anus  is  made  :  then  a  transverse  incision  across  the 
sacrum  about  two  fingers'  breadth  above  the  sacro-coccygeal  articulation, 

^  Heinecke,  Munchener  med.   Wochenschrift,  1888,  No.  37. 

-'  Lew,  Ceniralbl.f.  Chir.,  1889,  No.  13.  ^  Eehn,  Verhandl.  Dad.  Kong.f.  Chir.,  189a. 

*  Eydygier,  Centralhlatt  f.  Chir.,  1893,  No.  1.       ^  Foderl,  Wimer  klin.  Woch.,  1894,  p.  251. 
^  Kammerer,  3Ied.  Record,  1894,  vol.  xlvi.  No.  14,  p.  97. 
^  Borelius,  Centralhlatt  fiir  Chir.,  1895,  p.  59. 
Vol.  IV.— 31 
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along  whicli  the  sacrum  is  divided  with  a  chisel,  the  soft  parts  in  front 
of  the  bone  having  previously  been  bluntly  detached.  The  flap  thus 
formed  is  turned  to  the  right,  on  which  side  its  attachments  remain  in- 
tact.    Fig.  282  is  a  reproduction  of  the  original  diagram  of  Rydjgier 


Fig.  282. 


Fig.  283. 


Erdygier's  method  of  osteoplastic  resection  of  the  sacrum. 

to  illustrate  the  incision  lines  made  in  this  procedure.  This  method  has 
l)een  especially  commended  in  the  United  States  by  Kammerer  and 
Gerster. 

The  feasibility  of  attempts  at  resection  of  the  upper  and  middle  por- 
tions of  the  rectum  depends  upon — (1)  free- 
dom of  access  to  the  pelvic  cavity  by  suf- 
ficient resection  of  its  posterior  bony  wall ; 
(2)  such  division  of  the  peritoneal  reflec- 
tions that  constitute  the  mesorectum  as  will 
permit  the  free  descent  of  the  upper  rectum 
and  the  adjacent  colon ;  (3)  preservation  of 
the  arterial  supply  to  the  proximal  seg- 
ment of  the  divided  intestine ;  (4)  protec- 
tion of  the  ])eritoneal  cavity  from  infection. 
The  best  ultimate  results  require  also  (5) 
the  restoration  of  the  natural  fecal  channel 
])y  union  between  the  two  segments  of  in- 
testine ;  (6)  preservation  of  the  functions  of 
the  sphincters ;  (7)  restoration  of  the  bony 
framework  of  the  pelvis ;  (8)  prevention  of 
later  cicatricial  stricture. 

Fig.   283  (after  Braune),  taken  from  a 
vertical  section  of  a  frozen  cadaver,  shows 
the  relative  position  of  the  sacrum  and  coc- 
cyx to  the  rectum  and  to  the  peritoneal  reflections  when  the  rectum  and 
bladder  are  moderately  distended.     The  recto-vesical  peritoneal  reflec- 


Mesial  vertical  section  of  pelvis 
(Braune). 


PLATE    V. 


Postero-lateral  View  of  the  Dilated  Bladder  and  Rectum  in  the  Male 
(from  a  dissection  by  the  author). 
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tion  in  the  male  is  usually  about  three  inches  (5  to  6  cm.)  from  the  anus 
when  the  bladder  is  empty  :  distention  of  the  bladder  will  increase  the 
distance  nearly  an  inch  more.  The  point  of  the  coccyx  descends  below 
the  level  of  the  recto-vesical  peritoneal  fold. 

The  envelopment  of  the  rectum  by  the  peritoneum  becomes  rapidly 
more  extensive  as  it  ascends,  until  at  the  level  of  the  third  sacral  ver- 
tebra it  is  nearly  complete,  and  an  appreciable  mesorectum  is  formed 
which   merges   into    the  mesocolon  above.     The   oblique   line  of  this 

Fig.  284. 


Relations  of  the  rectum  after  removal  of  sacrum  and  coccyx  (after  Qu6nu  and  Hartmann): 
R,R,  R,  rectum;  P,  P,  peritoneum;  S,H,A,  superior  hemorrlioidal  artery;  P,  A,  pudic  artery; 
M,  H,  A,  middle  hemorrhoidal  artery  ;  V,  S,  vesiculae  seminales ;  /,  S,  ischial  spine ;  Sc.  N,  sci- 
atic nerve. 


peritoneal  reflection  is  well  shown  in  Plate  V.  The  posterior  face  of 
the  rectum  not  covered  by  peritoneum  is  separated  from  the  anterior 
face  of  the  sacrum  and  coccyx  by  a  rather  loose  layer  of  connective 
tissue.  Between  the  layers  of  the  mesorectum  in  the  mid-posterior  line 
descends  from  above  the  inferior  mesenteric  artery,  which  divides  into 
the  two  superior  hemorrhoidal  arteries  where  the  mesorectum  termi- 
nates (Fig.  284  and  Plate  V.).     An  importjant  surgical  point  in  connec- 
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tion  with  these  vessels  is  that  they  run  close  to  the  muscular  tunic  of 
the  intestine,  and  may  be  readily  stripped  up  with  the  intestine,  and 
that  the  lateral  peritoneal  reflections  which  bind  down  the  intestine  can 
be  readily  incised  without  wounding  the  vessels  if  care  be  taken  to  keep 
the  point  of  the  scissors  in  the  loose  connective  tissue  immediately 
underneath  the  peritoneum.  By  observing  precautions  not  to  wound 
these  vessels  the  upper  part  of  the  rectum  can  be  loosened  freely  from 
its  attachments  to  the  pelvic  wall  without  endangering  its  nutrition.  On 
the  other  hand,  if  these  vessels  are  cut  at  a  point  some  distance  from 
the  end  of  the  intestine  which  has  been  subjected  to  resection,  a  more  or 
less  extensive  necrosis  of  that  end  will  occur  (Plate  V.). 

Further,  it  is  evident  that  in  enucleating  the  rectum  the  investing 
connective  tissue  should  not  be  too  closely  stripped  from  its  muscular 
tunic,  but  should  be  divided  along  a  plane  outside  of  the  vessels.  The 
terminal  branches  of  the  superior  hemorrhoidal  artery  descend  externally 
to  the  muscular  coat  to  within  about  three  inches  of  the  anus :  at  this 
level  they  pass  into  the  submucous  coat  to  anastomose  with  the  twigs  of 
the  middle  and  inferior  hemorrhoidal  arteries. 

The  attachment  of  the  levator  ani  muscle  may  be  considered  as  the 
lower  limit  of  the  intrapelvic  portion  of  the  rectum.  This  muscle  is 
practically  a  musculo-fibrous  diaphragm  which  closes  the  inferior  outlet 
of  the  pelvis.  The  rectum,  as  it  passes  through  it,  affords  a  surface  for 
the  attachment  of  its  strongest  and  best-developed  fasciculi.     Fig.  285 

Fig.  285. 


Transverse  vertical  section  of  the  pelvis,  passing  through  the  anus  (Quenu  and  Hartmann) :   iJ^ 
anterior  curvature  of  the  rectum  ;  P,  peritoneum ;  lev.  ani,  levator  ani  muscle ;  Sph,  sphincter. 

(after  Quenu  and  Hartmann)  represents  a  transverse  vertical  section  of 
the  pelvis,  passing  through  the  anus.  The  manner  in  which  the  fibres 
of  the  levator  ani,  springing  on  either  side  from  the  ischial  spines,  form 
a  barrier  between  the  cavity  of  the  pelvis  and  the  superficial  parts,  is 
plainly  depicted.  The  upper  face  of  the  muscle  is  covered  by  perito- 
neum, the  lower  face  forms  the  roof  of  the  ischio-rectal  fossa.  The 
portion  of  the  rectum  below  the  insertion  of  the  muscle  into  it  is  within 
the  grasp  of  the  sphincters,  constitutes  its  outlet,  and  is  a  part  of  the 
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anus.  Surrounded  by  the  loose  adipose  connective  tissue  of  the  ischio- 
rectal space,  with  an  independent  vascular  and  nervous  supply,  this 
terminal  portion  of  the  rectum  forms  a  superficial  structure  that  is 
entirely  distinct  in  its  surgical  relations  from  that  portion  which  is 
above  the  levator. 

The  anterior  face  of  the  rectum  in  the  male,  below  the  reflection  of 
the  peritoneum  upon  the  bladder,  is  separated  from  the  base  of  the 
bladder  and  from  the  lower  surface  of  the  prostate  by  a  layer  of  connec- 
tive tissue — the  prostato-peritoneal  aponeurosis.  Beyond  the  borders 
of  the  prostate,  above  and  laterally,  the  fibres  of  this  aponeurosis  are 
loosely  interwoven  and  permit  the  ready  stripping  away  of  the  rectum. 
Upon  the  prostate  itself  the  fibres  are  more  dense,  but  with  care  the 
rectum  may  still  be  readily  separated  from  it.  In  the  female  the  layer 
of  connective  tissue  which  separates  the  vagina  from  the  rectum  is  quite 
loose  and  abundant. 

The  amount  of  division  of  the  peritoneum  which  will  be  required  in 
a  given  case  must  vary  according  to  the  height  at  which  the  growth  is 
located  and  the  extent  of  the  bowel  which  is  to  be  resected.  In  any  case 
it  should  be  sufficient  to  give  such  access  to  the  diseased  segment  of  the 
bowel  as  will  facilitate  the  manipulation  required  for  its  removal,  and 
will  permit  the  proximal  cut  end  to  be  drawn  down  without  tension 
either  to  the  distal  end  or  into  the  external  wound  as  the  case  may  be. 
The  peritoneal  cavity  is  to  be  protected  from  infection — 1st,  by  previous 
thorough  cleansing  of  the  bowel  by  copious  irrigations  after  it  has  been 
emptied  by  laxatives  :  this  cleansing  of  the  bowel  will  be  much  facilitated 
if  a  preliminary  colostomy  has  been  made,  by  means  of  which  the  fecal 
current  shall  have  been  entirely  diverted  from  the  rectum  and  an  oppor- 
tunity for  thorough  irrigations  of  the  obstructed  rectum  secured  ;  2d,  by 
exercising  care  in  the  enucleation  of  the  rectum  not  to  tear  through  its 
walls.  This  will  be  the  more  certainly  avoided,  and  its  arterial  supply 
at  the  same  time  preserved,  if  some  thickness  of  the  perirectal  con- 
nective tissue  is  left  between  the  plane  of  section  and  the  muscular  coat. 
If  an  accidental  tear  should  occur,  it  should  at  once  be  sutured  tightly 
and  the  parts  disinfected  before  proceeding.  When  the  rectum  is  suffi- 
ciently enucleated,  the  opening  in  the  peritoneum  and  the  adjacent  wound- 
surfaces  should  be  covered  by  sterilized  gauze  compresses  ;  the  rectum 
above  the  tumor  should  be  encircled  by  two  ligatures — narrow  folds  of 
iodoform  gauze — placed  about  two  inches  apart.  Between  these  the  gut 
is  now  divided,  the  line  of  division  being  one  inch  or  more  above  the  appa- 
rent disease.  The  exposed  mucous  surfaces  are  then  thoroughly  irrigated 
with  a  boro-salicylic  solution,  after  which  the  extirpation  of  the  diseased 
segment  is  effected.  After  it  has  been  cut  away,  if  further  division  of 
the  peritoneum  is  required  to  permit  the  desired  descent  of  the  proximal 
stump,  it  should  be  done,  after  which  the  opening  in  the  peritoneum 
should  be  closed  by  careful  suture.  Later  infection  is  guarded  against 
by  open  treatment  of  the  external  wound  and  the  use  of  iodoform-gauze 
packings. 

The  restoration  of  the  natural  fecal  channel  by  uniting  the  upper  and 
lower  segments  is  to  be  secured  if  possible.  In  favorable  cases  it  may  be 
possible  to  freely  invaginate  the  proximal  end  into  the  anal  portion  l3y  a 
method  similar  to  that  used  for  invaginating  the  ileum  into  the  colon  for 
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lateral  implantation  (see  page  475).  The  bowel-edges  are  first  united  at 
six  or  more  points  by  sutures  whose  ends  are  left  long  and  are  pulled  into 
the  lower  segment  and  out  at  the  anus  by  forceps.  Then  by  traction  upon 
these  threads  the  end  of  the  upper  segment  is  pulled  into  the  lumen  of 
the  lower  segment,  whose  wall  is  at  the  time  infolded  with  it,  so  that  a 
relatively  broad  surface  of  a])position  between  the  denuded  bowel-walls 
is  secured.  In  some  cases  the  end  of  the  upper  segment  may  even  be 
made  to  protrude  through  the  anus.  In  all  cases  these  invagination- 
sutures  should  first  be  applied,  and  as  much  invagination  be  secured  as 
may  be  without  exerting  much  tension  upon  the  upper  portion  of  the 
intestine.  The  ease  with  which  the  two  portions  of  the  intestine  may  be 
approximated  may  be  increased  when  needed  by  displacing  the  anus 
upward,  after  the  method  of  Lange,^  in  which,  by  a  curved  incision  in 
front  of  the  anus  from  one  tuberosity  of  the  ischium  to  the  other,  pene- 
trating as  deep  as  the  anterior  fibres  of  the  levator  ani  muscle,  some  of 
which  are  divided,  the  anus  is  separated  from  its  perineal  attachments,  so 
that  it  may  be  displaced  upward  and  backward  to  an  extent  of  nearly 
two  inches.  A\"hen  the  amount  of  invagination  which  can  be  secured  is 
not  very  great,  the  line  of  union  should  be  strengthened  by  a  row  of 
additional  sutures  penetrating  only  the  muscular  and  submucous  coats. 

The  point  cannot  be  too  strongly  emphasized  that  full  relaxation  of 
the  bowel  at  the  line  of  suture  must  be  secured.  Some  later  retraction 
of  the  upper  segment  is  unavoidable,  and  the  swelling  and  stiffening  of 
the  parts  from  inflammatory  engorgement  must  be  allowed  for.  Tension 
upon  the  suture-line  by  the  passage  of  fecal  masses  must  be  absolutely 
avoided  until  firm  cicatrization  has  been  secured,  otherwise  fecal  extrav- 
asation and  fecal  fistula  will  certainly  result — a  condition  which  expe- 
rience has  shown  to  be  very  difficult  to  overcome.  The  preliminary 
colotomy  already  advised  has  an  additional  value  in  preventing  the  descent 
of  feeces  to  the  point  of  suture  until  the  surgeon  may  will  it,  and  for 
this  reason  should  be  done  whenever  the  possibility  of  such  suture  is 
appreciated.  The  sphincter  should  also  be  kept  relaxed,  either  by  over- 
distention  or  by  incision,  for  at  least  one  week,  to  prevent  the  accumu- 
lation of  secretions  within  the  rectum. 

If,  for  anv  reason,  a  preliminary  colostomy  has  not  been  done,  no 
attempt  at  keeping  the  bowels  constipated  should  be  made,  but,  on  the 
contrary,  liquid  stools  should  be  secured  by  appropriate  laxatives  after  the 
second  day,  previous  relaxation  of  the  sphincters  having  been  effected. 

When  the  invagination  and  suturing  of  the  upper  segment  of  the 
rectum  to  the  lower  has  been  so  satisfactory  that  undisturbed  union  seems 
probable,  the  bone-flap  is  to  be  replaced  in  its  proper  position  and  secured 
by  sutures  through  its  periosteal  and  aponeurotic  coverings.  A  gauze 
drain  should  be  introduced  at  its  side  down  to  the  suture  line  in  the 
bowel.  If  the  suturing  has  been  evidently  imperfect  or  necrosis  of  the 
upper  segment  of  the  bowel  is  feared,  or  it  has  been  found  impossible  to 
remove  the  whole  of  the  growth  and  to  loosen  and  bring  together  for 
suture  the  two  ends,  no  suture  of  the  bone-flap  should  be  attempted,  but 
gauze  tamponade  of  the  wound-cavity  should  be  made  and  the  wound  be 
allowed  to  granulate.  Healing  will  be  attended  by  some  retraction  of 
the  flap  and  some  deformity,  but  no  serious  functional  weakness. 
^  Annals  of  Surgery,  1893,  xvii.  227. 
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The  contingency  that  has  just  been  mentioned,  that  such  extension  of 
the  growth  beyond  the  bowel  has  taken  place  as  to  make  impracticable 
its  complete  removal  and  subsequent  approximation  of  the  intestines, 
may  become  evident  for  the  first  time  as  the  operation  progresses.  The 
best  thing  that  can  be  done  in  such  a  case  may  be  to  bring  the  upper  end 
of  the  cut  bowel  into  the  upper  angle  of  the  external  operation-wound 
and  establish  an  anus  in  the  sacral  region  after  total  ablation  of  the 
detached  fragment  of  the  sacrum.  If  the  inoperable  nature  of  the 
growth  had  been  appreciated  earlier,  no  attack  from  the  sacral  region 
would  be  attempted,  but  an  inguinal  colotomy  alone  be  resorted  to. 

Considerable  contraction  of  the  circular  cicatrix  of  the  intestine  at 
the  site  of  the  suture  is  unavoidable.  Treatment  to  prevent  this  as  far 
as  possible  should  be  begun  as  early  as  the  third  week  by  the  daily 
introduction  of  a  full-sized  soft-rubber  bougie.  Gradually  the  use  of 
the  bougie  may  be  made  less  frequent,  mitil  after  the  lapse  of  a  year  its 
regular  use  may  be  discontinued. 

Technique. — After  the  foregoing  discussion  of  the  details  of  removal 
of  high-lying  rectal  growth  a  brief  preci-s  of  the  operative  technique  will 
suffice : 

1.  Preliminary  colostomy  desirable  in  ail  cases;  imperative  when  the 
obstructive  and  ulcerative  symptoms  are  marked. 

2.  Preliminary  cleansing  of  the  boioel  by  laxatives  and  enemata,  with 
additional  profuse  boro-salicylic  irrigations  after  ansesthesia  has  been 
induced  and  the  sphincters  have  been  dilated. 

3.  Decubitus. — Best  is  the  knee-chest  posture,  the  pelvis  being  held 
in  elevation  by  sand-bags  under  the  iliac  wings,  together  with  perineal 
bands  suspending  it  from  suitable  upright  supports  attached  to  the  ope- 

FiG.  286. 


Method,  of  securing  eleyatiou  of  pelvis  for  resection  of  tlie  rectum. 

rating  table.  This  position  lessens  bleeding,  gives  excellent  access  to 
the  field  of  operation,  and  facilitates  manijiulation  within  the  rectum 
through  the  anus  (Fig.  286).  The  right  latero-prone  position  may  also 
be  used. 
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4.  Primary  Incision. — The  incision  of  Rydygier  (Fig.  285)  should 
be  used,  and  that  method  as  ah^eady  described  (page  481)  should  be  fol- 
lowed until  the  osteo-integumental  flap  has  been  turned  aside  and  the 
deep  field  is  well  exposed  by  the  strong  retraction  of  the  wound-edges. 

5.  Hcemostasis. — The  prevention  of  hemorrhage  is  of  the  utmost 
importance :  a  marked  tendency  to  bleeding  from  numerous  small  vessels 
in  the  dense  fibrous  layers  that  are  cut  is  usually  present ;  this  is  thei 
more  marked  when  the  bone  is  wholly  resected.  This  must  be  restrained 
by  means  of  ligatures,  clamj)s,  and  pressure  at  each  step  of  the  operation. 

6.  Enucleation  of  the  Rectum. — An  assistant  should  pass  a  small 
sponge  upon  a  sponge-carrier  through  the  anus  and  up  into  the  rectum 
as  far  as  the  tumor,  and  by  it  press  the  posterior  wall  of  the  rectum  up 
into  the  wound.  The  incision  in  the  mid-line  is  then  carefully  deepened 
until  the  posterior  wall  of  the  rectum  thus  made  prominent  is  well 
exposed.  The  further  isolation  of  the  rectum  is  effected  by  thrusting 
the  fingers  into  the  connective  tissue  on  either  side  and  tearing  it  apart 
throughout  the  whole  length  of  the  wound  down  to  the  attachment  of 
the  levator  ani.  This  blunt  dissection  should  be  carried  through  the 
connective  tissue  outside  the  innermost  layer  in  which  the  hemorrhoidal 
vessels  run.  The  scissors  and  knife  may  be  used  as  required  to  sever 
fibrous  bands  that  require  undue  force  to  tear  through.  The  rectum  can 
thus  be  readily  isolated  from  the  base  of  the  bladder  or  from  the  vagina, 
and  with  care  may  even  be  stripped  away  quite  freely  from  the  perito- 
neum above  without  wounding  the  latter.  If  it  is  necessary  to  continue 
this  enucleation  to  any  distance  above  the  line  of  the  peritoneal  reflexion, 
it  is  better  to  open  through  the  peritoneum  at  once  and  incise  it  on  both 
sides  on  a  line  parallel  with  the  long  axis  of  the  bowel,  as  far  upward  as 
may  be  necessary  to  permit  the  required  descent  of  the  bowel.  The 
precautions,  already  discussed,  required  to  avoid  wounding  the  superior 
hemorrhoidal  and  inferior  mesenteric  arteries  are  to  be  observed  in  this 
division  of  the  peritoneum.  After  the  division  of  the  peritoneum  the 
attachments  of  the  rectum  to  the  anterior  face  of  the  sacrum  are  readily 
separated  by  the  finger. 

7.  Excision  of  the  diseased  segment. 

8.  Apposition  and  suture  of  the  two  segments. 

9.  Replacement  of  the  bone-flap. 
10.  After-treatment. 

Each  of  these  is  to  be  carried  out  in  accordance  with  the  directions 
already  given. 

Artificially-pjroduced  Prolapse  through  Anus  of  High-lying  Groioths, 
and  Excision. — Maunsell  of  New  Zealand  has  proposed  in  cases  of  can- 
cer of  the  upper  two-thirds  of  the  rectum  and  lower  third  of  the  sigmoid 
flexure,  after  thorough  cleansing  of  the  lower  rectum  and  free  division 
of  the  sphincter  ani,  to  open  the  abdomen  and  freely  divide  on  either 
side  the  lateral  peritoneal  reflections  of  the  mesorectum,  care  being 
taken  to  keep  the  probe  point  of  the  blade  of  the  angular  scissors  with 
which  the  division  is  made  pressed  upward  and  outward  to  avoid  wound- 
ing the  vessels,  nerves,  and  lymphatics  which  course  between  the  folds 
of  the  mesorectum.  A  piece  of  broad  tape  is  then  carried  by  a  suitable 
long  needle  through  the  proximal  side  of  the  growth  into  the  cavity  of 
the  rectum,  first  on  one  side  and  then  on  the  other  :   the  ends  are  seized 
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by  forceps  and  drawn  out  through  the  anus.  By  drawing  on  this,  if 
sufficiently  free  division  of  the  rectal  attachments  above  has  been  made, 
there  is  no  obstacle  to  the  invagination  and  complete  prolapse  of  the 
upper  three-fourths  of  the  rectum  out  through  the  anus.  The  diseased 
segment,  thus  made  accessible,  can  now  be  excised  and  careful  suture 
made.  Before  returning  the  gut  the  colon  should  be  washed  out  with 
warm  boro-salicylic  solution  and  all  hardened  masses  of  fseces  removed. 
Then,  after  dusting  the  prolapsed  surface  with  boracic  acid  and  iodoform, 
the  bowel  is  gently  returned. 

Ilortality. — A  considerable  mortality  must  attend  all  of  the  methods 
of  resection  of  the  rectum,  as  Avell  as  of  other  portions  of  the  large  intes- 
tine. The  anaesthesia  and  the  operative  manipulations  are  necessarily 
prolonged,  the  patient  is  enfeebled  by  his  disease,  unavoidable  loss  of 
blood  greatly  increases  the  shock  of  the  operative  traumatism,  and  the 
supervention  of  peritonitis  and  renal  congestion  is  always  to  be  feared. 
After  resection  of  the  rectum  later  fecal  extravasation  from  necrosis  of 
the  rectal  stump  or  from  imperfect  suturing  or  defective  after-care,  with 
consequent  retroperitoneal  septic  infiltration  and  prolonged  suppuration, 
may  occur  and  lead  to  fatal  exhaustion. 

The  statistics  which  are  accessible  in  the  literature  of  the  subject  are 
as  yet  scanty  and  of  little  value.  As  to  operations  upon  the  rectum,  no 
distinction  is  made  in  the  mortality  statistics  between  the  cases  in  which 
an  excision  and  an  amputation  was  done.  The  statistics  of  Kocher  and 
Czerny  may  be  mentioned.  Kocher,  out  of  17  cases  subjected  to  the 
Kraske  operation,  lost  5 — that  is,  30  per  cent. ;  Czerny,  out  of  34  cases 
in  which  preliminary  resection  of  the  sacrum  was  done,  lost  7 — that  is, 
20  per  cent. 

The  final  results  depend  entirely  upon  the  absence  of  metastases 
and  upon  the  thoroughness  of  the  local  extirpation.  The  same  condi- 
tions that  affect  the  results  after  the  removal  of  carcinoma  in  other 
parts  of  the  body  attend  efforts  for  its  removal  from  the  rectum.  The 
earlier  the  presence  of  the  disease  is  detected  and  subjected  to  ablation, 
and  the  wider  the  zone  of  apparently  healthy  tissue  about  the  growth 
that  is  removed,  and  the  more  careful  and  extensive  the  search  for  and 
removal  of  infected  glands  that  is  made,  the  greater  will  be  the  prob- 
ability of  subsequent  freedom  from  recurrence  and  of  absolute  cure.  Of 
the  12  operative  recoveries  reported  by  Kocher,  9  (75  per  cent.)  were 
alive  and  free  from  recurrence  when  examined  from  four  to  sixteen 
years  after  operation ;  of  the  27  recoveries  reported  by  Czerny,  18  (62 
per  cent.)  were  still  alive  and  free  from  recurrence  at  the  time  of  report : 
in  6  of  these  the  period  since  the  operation  was  more  than  two  years. 

Lower  Third  of  the  Rectum. — Carcinoma  affecting  any  portion  of 
the  lower  three  inches  of  the  rectum  demands  amputation  of  the  intes- 
tine at  a  point  at  least  one  inch  above  the  apparent  upper  margin  of  the 
growth,  with  wide  and  free  excision  of  the  circumrectal  and  circumanal 
tissues  that  are  still  apparently  sound.  The  farther  away  from  the 
grossly  appreciable  disease  that  the  line  of  extirpation  can  be  carried 
the  greater  the  security  against  recurrence.  If  in  the  male  the  prostate 
is  involved,  it  should  be  freely  excised  ;  the  bladder  and  the  ureters,  as 
a  rule,  are  involved  at  a  very  late  date,  and  that  indirectly  through  the 
prostate.     No  hesitancy  should   be   felt  in   resecting   a   portion  of  the 


490  SUBGEBY  OF  THE  LABGE  INTESTINES. 

bladder  with  the  prostate  if  necessary  in  order  to  get  well  beyond  the 
bounds  of  the  disease.  If  in  the  female  the  recto-vaginal  septum  is 
involved,  free  incision  of  it  should  be  done.  The  bladder  or  vaginal 
defects  after  such  incision  may  be  immediately  closed,  wholly  or  in  part^ 
by  such  plastic  suturing  as  the  condition  of  the  parts  may  admit. 

So  long  as  the  rectal  tumor  is  movable  and  has  not  invaded  the  pelvic 
wall  it  should  be  removed.  The  most  favorable  cases  for  extirpation 
are  naturally  those  in  which  neither  prostate  nor  vagina  has  become 
involved,  but  in  which  the  growth  is  confined  to  the  posterior  wall  of 
the  rectum,  or,  arising  from  the  anal  verge,  has  not  yet  widely  infiltrated 
the  ischio-rectal  space,  and  whose  borders  can  be  well  defined  by  the 
finger,  while  the  wall  of  the  intestine  is  still  movable  on  the  sub- 
jacent tissues. 

The  preparation  of  the  patient  for  the  operation  should  be  the  same 
as  that  already  prescribed  for  the  removal  of  higher-lying  growths. 
The  preliminary  colotomy  is  not  so  essential.  An  exaggerated  lithotomy 
position  will  be  found  to  be  a  convenient  position  in  Avhich  to  place  the 
patient  as  long  as  the  growth  is  at  the  outlet  of  the  rectum  ;  the  knee- 
breast  position  is,  however,  still  the  most  favorable  for  the  ready  access 
to  the  parts  for  the  free  excision  that  should  be  made. 

The  operation  should  begin  with  the  long  posterior  incision  of  Kocher 
and  removal  of  the  coccyx  :  if  in  the  progress  of  the  enucleation  of  the 
rectum  it  should  be  manifest  that  the  disease  extended  upward  to  a  point 
that  could  not  be  readily  handled  through  this  incision,  a  transverse 
incision  should  be  added  across  the  middle  of  the  sacrum ;  the  sacrum 
should  be  divided  transversely  below  the  third  foramen,  and  temporarily 
turned  to  the  right,  as  in  the  method  of  Eydygier.  Anteriorly  the 
incision  should  be  made  to  circumscribe  the  anus  and  extend  into  the 
perineum,  but  this  extension  of  the  incision  should  be  deferred  until  in 
the  course  of  the  enucleation  from  above  this  part  is  reached,  for  thereby 
the  tendency  to  hemorrhage  can  be  more  readily  controlled. 

The  enucleation  of  the  rectum  and  its  division  are  to  be  conducted  as 
already  described  :  many  groAAi;hs  may  be  removed  without  opening  the 
peritoneum,  but  the  operator  should  not  permit  himself  to  be  embarrassed 
in  his  manipulations  nor  refrain  from  the  required  free  extirpation  of 
the  tissue  surrounding  the  growth  through  desire  to  preserve  the  peri- 
toneum intact.  The  direction  of  the  operative  attack  should  always  be 
from  above  :  after  the  rectum  has  been  divided  transversely  the  lower 
portion  with  the  diseased  tissue  is  to  be  pulled  down  and  dissected  out, 
the  field  of  work  becoming  constantly  more  broadly  accessible ;  the 
peritoneal  reflection,  the  base  of  the  bladder,  and  the  prostate  or  the 
recto- vaginal  septum  are  in  succession  exposed ;  the  vessels  cut  are  a 
few  larger  trunks  that  are  at  once  seen  and  tied  or  clamped ;  the  full 
extent  of  the  advance  of  the  growth  is  more  perfectly  apj)reciated,  and 
the  steps  necessary  to  its  full  removal  can  be  taken  deliberately  and  with 
precision  in  a  clearly  open  field.  In  the  male,  if  the  bladder  is  dis- 
tended with  air,  as  recommended  by  Bristow  for  suprapubic  cystotomy, 
the  line  of  the  peritoneal  reflection  will  be  lifted  at  least  one  inch ;  the 
base  of  the  bladder  will  be  made  prominent  and  tense,  and  thus  its 
enucleation  facilitated. 

If  the  disease  plainly  does  not  involve  the  anus,  and  section  can  be 
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carried  through  healthy  tissue  above  the  sphincters,  these  should  be 
carefully  preserved,  provided  their  nervous  supply  is  intact,  and  an 
attempt  be  made  later  to  bring  down  the  proximal  rectal  stump  through 
them.  Plainly,  there  can  be  no  advantage  in  preserving  a  paralyzed 
muscular  ring.  No  risks  of  leaving  behind  diseased  tissue  should  be 
incurred  for  the  sake  of  preserving  the  sphincters. 

The  treatment  of  the  stump  of  the  rectum  may  vary.  If  the  peri- 
toneum has  been  opened  it  will  usually  be  possible  to  so  free  the  rectum 
from  its  upper  attachments  as  to  permit  its  end  to  be  drawn  down  to 
the  margins  of  the  skin-wound  in  the  perineum,  where  it  should  be 
fixed  by  suitable  suturing  :  if  the  coccyx  has  been  excised,  whether  the 
peritoneum  has  been  opened  or  not,  it  may  be  more  convenient  to  bring 
out  the  rectum  in  its  site,  thus  displacing  the  anus  backward  and  up- 
ward. Previous  to  the  suturing  of  the  rectal  opening  to  the  skin  the 
deeper  recesses  of  the  wound  should  be  closed  as  much  as  possible  by 
buried  catgut  sutures,  and  any  osteo-integumental  flap  should  be  replaced 
and  secured  by  appropriate  sutures ;  the  primary  suture  of  the  external 
wound  should  be  partial  only,  a  free  outlet  being  left  for  the  escape  of 
wound-discharges,  while  down  to  the  bottom  of  all  wound-spaces,  espe- 
cially on  either  side  of  the  intestine,  should  be  carried  strands  of  iodo- 
form-gauze.  If  serious  difficulty  be  met  in  bringing  down  the  end  of 
the  rectum,  or  the  condition  of  the  patient  demand  that  the  operation  be 
abruptly  closed,  all  suturing  may  be  refrained  from  and  the  wound  left 
entirely  open  to  granulate.  In  such  cases  the  cicatricial  stenosis  that 
follows  as  the  wound  heals  must  be  met  by  systematic  bougie  dilatation, 
begun  as  early  as  the  third  week  and  kept  up  for  a  year  or  more.  An 
abundant  absorbent  and  protective  dressing  should  finally  be  applied 
and  kept  in  place  by  a  diaper. 

It  is  desirable  that  the  escape  of  faeces  should  be  retarded  as  long  as 
possible  after  the  operation.  The  diet  should  therefore  be  carefully 
regulated,  so  as  to  leave  as  little  solid  residue  as  possible,  and  peristalsis 
should  be  checked  by  moderate  doses  of  opium. 

If  a  preliminary  colostomy  has  been  made,  all  the  disturbances  that 
may  be  caused  by  smearing  the  wound-recesses  with  faeces  will  be 
avoided. 

The  mortality  caused  by  removal  of  the  lower  portion  of  the  rectum 
is  small  when  adequate  provision  has  been  made  to  control  hemorrhage 
and  to  avoid  peritoneal  infection  during  the  operation,  and  in  the  later 
progress  of  the  wound  to  secure  perfect  drainage.  The  great  mortality 
and  the  lack  of  radical  benefit  that  attended  the  earlier  operations  that 
were  made  after  the  publication  of  Lisfranc's  observations  in  1830 
caused  this  procedure  to  fall  into  disrepute,  but  the  better  technique, 
the  wiser  selection  of  cases,  and  the  more  exact  appreciation  of  the  indi- 
cations for  operation  that  have  marked  the  work  of  the  most  recent 
surgeons  have  fully  established  the  operation  as  a  reasonably  safe  and 
valuable  procedure.  Unavoidable  loss  of  blood,  often  quite  great  even 
with  every  precaution,  and  the  effects  of  prolonged  anaesthesia,  will,  in 
certain  cases  of  enfeebled  patients  and  in  those  prone  to  pulmonary  and 
renal  congestion,  be  followed  by  death  as  the  immediate  effect  of  the 
operation.  The  nature  of  the  disease,  however,  abundantly  justifies  the 
surgeon  in  taking  any  risk  as  long  as  there  is  a  reasonable  probability 
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that  thereby  the  disease  may  be  Trholly  eradicated.  Cripps  in  1892  was 
able  to  report  38  cases  of  extirpation  of  the  lower  third  of  the  rectum, 
with  3  operatiye  deaths  (8  per  cent.) ;  in  1888,  Konig  reported  60  cases, 
with  6  deaths  (10  per  cent.) ;  up  to  1889,  Kronlein  out  of  22  operations 
had  2  deaths  (9  per  cent.);  in  1892,  32  cases  were  reported  from  Czerny's 
clinic,  with  only  1  death  (3  per  cent.) ;  Kelsey  ^  out  of  13  operations  in 
the  year  immediately  preceding  his  report  had  1  death  (7.7  per  cent.). 
These  results  indicate  that  under  the  best  conditions  a  death-rate  of  from 
5  to  10  per  cent,  may  be  expected  to  attach  to  the  operation. 

Remote  Results. — Whether  or  no  complete  cure  is  secured  by  the 
extirpation  of  a  cancerous  rectum  will  depend  on  the  same  conditions 
that  influence  the  results  of  operations  for  carcinoma  in  other  parts  of 
the  body.  Unfortunately,  a  large  proportion  of  cases  are  not  seen  until 
the  disease  has  spread  along  the  lymph-paths  to  distant  parts,  or  has 
inyolyed  adjacent  organs  to  such  a  degree  as  to  be  manifestly  inope- 
rable. In  cases  that  are  still  so  localized  as  to  permit  of  entire  remoyal 
the  surgeon  may  fail  to  carry  his  extirpation  sufficiently  wide  of  the 
grossly-affected  tissue,  and  as  a  result  local  recurrence  may  speedily 
follow,  which  would  not  haye  occurred  had  wider  remoyal  of  tissue  been 
made  in  the  first  place  ;  it  is  impossible,  therefore,  to  present  any  general 
statistics  that  are  of  any  yalue.  Such  results  as  those  published  by 
Cripps  and  Czerny  contain  much  encouragement,  and  suggest  the  hope 
of  yet  better  results  in  the  future  as  still  more  radical  and  earlier  extir- 
pations are  adopted.  Cripps  had  been  able  to  trace  the  subsequent  his- 
tory of  28  of  his  cases  :  in  15  of  these  recurrence  had  taken  place,  1 
died  of  other  disease,  and  12  were  liying  at  the  time  of  the  report  with- 
out recurrence,  of  whom  7  had  passed  the  limit  of  three  years  since  the 
operation.  Of  30  patients  operated  upon  by  Czerny  from  the  perineum 
in  the  course  of  six  years,  1 6  died  from  recurrence  after  an  ayerage  life, 
jjost-operationem,  of  two  years ;  10  remained  aliye  and  well  at  the  time 
of  the  report.  The  literature  of  the  subject  contains  accounts  of  many 
other  cases  of  prolongation  of  life  for  many  years  after  extirpation  of 
rectal  carcinoma  without  recurrence  of  the  disease. 

The  further  progress  of  the  disease  after  incomplete  extirpation  may 
be  as  a  growth  in  the  scar  at  the  new  anus.  If  early  detected,  renewed 
extirpation  may  still  be  undertaken  with  possibility  of  radical  cure. 
Eyen  if  no  further  rectal  disease  manifests  itself,  disease  of  the  pelyic 
glands  may  after  a  time  become  apparent,  attended  with  manifestations 
of  metastatic  growths  in  the  abdominal  organs,  especially  the  liyer. 
Such  internal  growths  are  attended  with  but  little  pain.  Since  by  the 
remoyal  of  the  primary  disease  much  of  the  suffering  that  attends  the 
unchecked  progress  of  cancer  of  the  rectum  is  preyented,  the  operation 
has  therefore  also  a  distinct  yalue  as  a  palliatiye  procedure  eyen  in  the 
cases  where  it  is  not  followed  by  a  permanent  cure.  In  this  respect  it  is 
to  be  compared  with  colostomy,  which  in  some  cases  may  be  sul^stituted 
for  it,  especially  when  the  disease  is  seated  in  the  upper  two-thirds  of 
the  rectum. 

Fecal  incontinence  is  unayoidable  when  the  sphincters  are  remoyed 
or  are  paralyzed.  A  relatiye  continence  may  become  established  after  a 
time  by  hypertrophy  of  the  circular  fibres  at  the  rectal  outlet  and  by 

^  New  York  Medical  Journal,  Oct.  12,  1895. 
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cicatricial  contraction,  and  the  inconveniences  of  the  loss  of  the  sphincter 
may  be  somewhat  lessened  by  suitable  compresses  and  by  care  in  diet. 
The  ability  to  hold  back  flatus  will,  however,  not  be  regained,  and  in 
diarrhoeal  attacks  the  patient  is  helpless. 

As  a  substitute  for  the  lost  sphincter  it  has  been  suggested  that  the 
end  of  the  rectum  be  carried  to  one  side  and  brought  out  through  the 
gluteus  maximus  muscle.^  Good  functional  results  from  this  procedure 
have  been  reported.^  A  simpler  device  is  that  of  Gersuny,  who  twisted 
the  free  portion  of  the  rectal  stump  upon  its  own  axis,  and  thus  created 
at  the  new  anal  outlet  such  a  degree  of  elastic  resistance  to  the  escape  of 
the  rectal  contents  as  to  be  a  fair  substitute  for  the  lost  sphincter.  The 
method  is  as  follows :  The  stump  of  the  rectum,  being  sufficiently  free 
so  that  it  can  be  easily  drawn  down  to  the  skin-surface,  is  seized  by  two 
clamps  placed  on  its  free  end  diametrically  opposite  each  other,  and  by 
these  twisted  on  its  long  axis  from  180°  to  270° — that  is,  until  the  finger 
introduced  into  the  lumen  of  the  intestine  appreciates  that  its  passage  is 
met  by  considerable  resistance.  The  gut,  so  twisted,  is  then  sutured  by 
its  free  end  to  the  skin.  Perfect  control  over  the  bowel  is  stated  by 
Gersuny  to  have  been  regained  by  patients  in  whom  this  procedure  had 
been  used.  Gerster  ^  confirms  the  claim  of  Gersuny.  Should  the  amount 
of  torsion  originally  applied  be  found  not  to  have  secured  the  desired 
full  amount  of  control  over  the  bowel,  it  would  be  practicable  at  a  later 
date  to  loosen  up  the  lower  end  of  the  rectum  for  two  or  three  inches 
and  twist  it  to  a  greater  degree. 

The  tendency  to  stricture  from  cicatricial  contraction  at  the  anal  out- 
let when  the  bowel-stump  has  not  been  sutured  to  the  skin  has  already 
been  commented  upon.  According  to  Cripps,  this  tendency  to  contrac- 
tion gradually  disappears  under  systematic  dilatation  and  gives  little 
trouble  after  the  second  year. 

Prolapse  of  the  rectal  mucosa  is  a  relatively  frequent  occurrence  when 
the  new  anal  orifice  is  patulous,  especially  when  it  has  been  displaced 
upward  near  the  sacrum.  When  this  prolapse  is  troublesome,  the  pro- 
truding mucous  membrane  may  be  excised  or  the  loose  bowel  be  drawn 
up  and  secured  by  sutures  to  the  anterior  abdominal  wall  through  a 
suprapubic  incision. 

(6)  Growth  Diffused  or  Complicated  by  Metastases. — When  upon 
examination  it  is  evident  that  the  perirectal  tissues  are  infiltrated  by  the 
growth,  or  bimanual  exploration  of  the  pelvis  and  abdomen  reveals  post- 
peritoneal  nodules,  or  enlargement  of  the  liver  is  detected,  or  the  age  and 
manifest  feebleness  of  the  patient  are  such  as  to  make  attempts  at  the 
operative  removal  extra  hazardous,  hope  of  radical  extirpation  must  be 
abandoned,  and  surgical  eifort  be  directed  simply  to  palliation  of  the 
sufferings  of  the  patient.  Opiates  should  be  given  as  freely  as  required 
to  relieve  pain  and  secure  some  degree  of  comfort.  Such  laxative  regi- 
men and  medication  should  be  employed  as  will  keep  the  fecal  discharges 
liquid  and  prevent  the  accumulation  of  solid  matter  above  the  growth. 
The  sanious  acrid  discharges  generated  by  the  breaking  down  of  the 
growth  should  be  washed  away  by  frequent  injections  of  mild  antiseptic 
solutions ;  anal  excoriations  should  be  alleviated  by  the  free  use  of  oxide 

MVillems,  Centralblatt  fiir  Chirurgie,  1893,  No.  19. 
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of  zinc  in  ointment  or  powder :  if  the  growth  is  near  the  anus,  the 
patenc}'^  of  the  bowel  may  be  promoted  by  the  occasional  careful  intro- 
duction of  a  finger  or  a  soft  bougie  or  by  curetting  away  portions  of  the 
fungating  mass. 

Colostomy — Artifieial  Anus. — Whenever  marked  obstructive  symp- 
toms exist,  notwithstanding  the  use  of  laxatives  and  enemata,  or  when- 
ever the  flow  of  fecal  matter  along  the  diseased  rectum  is  a  source  of 
material  suffering  and  exhaustion  to  the  patient,  a  new  fecal  outlet 
should  be  established  by  a  colostomy,  so  as  to  entirely  divert  the  fecal 
current  from  the  seat  of  the  disease.  It  will  often  occur  that  a  patient 
will  not  come  under  the  care  of  the  surgeon  until  urgent  obstructive 
symptoms  have  already  developed,  in  which  case  the  necessity  for  imme- 
diate colostomy  is  unquestionable.  The  establishment  of  an  artificial 
anus  is,  however,  not  to  be  regarded  as  a  dernier  ressort,  justifiable  only 
in  extreme  conditions,  but  as  a  valuable  palliative  procedure  to  be 
resorted  to  as  a  therapeutic  measure  as  soon  as  it  is  evident  that  by  its 
performance  pain  can  be  relieved,  suffering  can  be  prevented,  and  a 
source  of  local  irritation  can  be  removed.  When  done  early  and  in  the 
absence  of  conditions  of  obstruction  or  of  great  enfeeblement  it  entails 
little  risk  of  life  :  the  disagreeable  features  that  are  inevitable  to  an  arti- 
ficial anus  may  usually  be  kept  under  such  control  that  a  considerable 
degree  of  comfort  and  of  activity  may  for  a  long  time  be  enjoyed  by  the 
patient. 

The  establishment  of  an  artificial  anus  by  a  left  inguinal  colotomy, 
first  suggested  by  Littre  in  1710,  was  first  done  in  1776  by  Pillore. 
From  time  to  time  thereafter  it  was  done  by  others  with  varying  suc- 
cess, until,  after  the  publication  of  Amussat's  memoir  in  1835,  it  was 
superseded  by  the  operation  in  the  lumbar  region,  which  had  been  pro- 
posed as  early  as  1796  by  Callisen.  Through  a  lumbar  incision  the 
colon  may  often  be  reached  and  opened  without  wounding  the  perito- 
neum. This  possibility  controlled  the  choice  of  the  route  to  be  adopted 
as  long  as  serious  hazards  attended  peritoneal  w^ounds.  At  the  present 
time  the  mere  opening  of  the  peritoneum  with  proper  precautions  has  in 
itself  such  little  significance  that  it  need  not  influence  the  surgeon  in  his 
choice  of  a  point  for  the  establishment  of  an  artificial  anus.  As  com- 
pared with  the  inguinal  site,  the  lumbar  site  has  these  disadvantages: 
there  is  necessarily  a  greater  operative  traumatism ;  there  is  a  more 
extensive  opening  up  of  connective-tissue  spaces  and  a  greater  tendency 
to  subsequent  diffuse  infective  cellulitis ;  there  is  greater  difficulty  in 
identifying  the  bowel  sought ;  it  is  much  less  easy,  often  impracticable, 
to  so  draw  the  bowel  out  through  the  external  wound  as  to  thereafter 
entirely  prevent  the  access*  of  fecal  matter  to  the  lower  segment ;  no 
opportunity  for  the  exploration  of  pelvis  and  abdomen  is  possible  during 
the  operation ;  and,  lastly,  the  site  of  the  artificial  anus  is  less  conve- 
nient for  the  after  personal  attention  of  the  patient.  For  these  reasons 
the  lumbar  route  has  ceased  to  be  the  method  of  choice,  except,  possibly, 
in  cases  in  which  by  prolonged  obstruction  the  distention  of  the  colon 
has  become  extreme  and  its  immediate  opening  is  imperative.  In  such  a 
case  the  exposure  of  the  distended  gut  through  an  extraperitoneal  open- 
ing in  the  loin  is  more  readily  effected  than  when  it  is  not  so  distended, 
and  its  immediate  incision  is  less  likely  to  be  attended  with  peritoneal 
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Fig.  287. 


infection.  Also  when,  after  the  inguinal  opening  has  been  made,  the 
colon  is  found  to  be  so  bound  down  to  the  posterior  wall  of  the  abdomen 
that  it  cannot  be  readily  brought  up  into  the  opening  in  the  anterior 
wall,  it  should  be  approached  and  ojaened  through  a  second  incision  in 
the  loin,  unless  the  descending  colon  itself  should  appear  to  be  mani- 
festly diseased,  in  which  case  an  anterior  transverse  or  right  iliac  colos- 
tomy should  be  substituted. 

Technique  of  Iliac  Colostomy. — The  abdominal  cavity  is  opened  by 
an  oblique  incision  running  in  the  direction  of  the  fibres  of  the  external 
oblique  muscle,  distant  about  one  and  a  half  inches  from  the  anterior 
superior  spine  of  the  ilium,  and  having  its  mid-point  upon  a  line  drawn 
from  that  spine  to  the  umbilicus.  (See  Fig.  287.)  In  making  this 
incision  the  fibres  of  the  external 
oblique  when  exposed  should  be 
bluntly  separated  and  strongly  re- 
tracted, so  as  to  widely  expose  the 
surface  of  the  internal  oblique.  The 
fibres  of  the  latter  muscle  should 
then  be  bluntly  separated  and  re- 
tracted, so  as  to  expose  the  fibres  of 
the  transversalis,  which  are  in  turn 
bluntly  separated  and  strongly  re- 
tracted ;  the  transversalis  fascia  and 
the  peritoneum  are  lastly  incised  in 
the  line  of  the  separation  of  the  fibres 
of  the  transversalis  muscle.  The 
length  of  the  peritoneal  cut  should 
be  about  two  inches,  and  that  of  the 
primary  skin-incision  will  have  been 
three  or  four  inches,  according  to  the 
thickness  of  the  abdominal  wall.  By 
thus  abstaining  from  transverse  division  of  any  portion  of  the  abdominal 
musculature  a  certain  amount  of  voluntary  control  over  the  artificial 
anus  may  possibly  be  secured.  This  procedure  is  readily  eifected  when 
the  abdominal  walls  are  thin  and  relaxed.  Whenever  the  abdominal 
walls  are  found  to  be  too  thick  or  too  tense  for  the  easy  performance  of 
the  successive  retractions  of  the  different  layers,  these  layers  should  be 
unhesitatingly  divided  by  the  knife  in  the  line  of  the  skin-incision.  As 
the  peritoneum  is  cut,  if  a  clamp-forceps  be  placed  upon  either  edge  of 
the  resulting  wound  further  manipulations  will  be  much  facilitated. 
The  finger  should  be  introduced  through  the  wound  into  the  peritoneal 
cavity,  and  such  exploration  made  as  may  be  necessary  to  secure  a  clear 
knowledge  of  the  state  of  the  walls  of  the  rectum,  of  the  sigmoid  flexure, 
and  of  the  lymphatic  nodes.  As  the  finger  is  withdrawn,  it  should 
hook  up  and  bring  out  through  the  wound  the  colon,  which  will  be  rec- 
ognized by  its  anatomical  peculiarities — i.  e.  longitudinal  bands,  saccu- 
lated wall,  and  epiploic  appendages.  Traction  should  now  be  made 
upon  the  colon,  and  portion  after  portion  of  it  pulled  down  and  out  of 
the  wound,  until  a  part  is  reached  whose  further  extension  is  arrested  by 
the  shortness  of  the  mesocolon.  As  each  portion  is  pulled  out  the  por- 
tion already  out  is  pushed  back.     Care  must  be  exercised  that  in  this 
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procedure  the  direction  of  the  traction  upon  the  bowel  is  successively 
upward  toward  the  descending  colon,  for  the  sigmoid  loop  is  often 
twisted,  so  that  the  upper  part  of  the  knuckle  presenting  in  the  wound 
leads  to  the  rectum.  The  finger  should  therefore  in  all  cases  be  again 
introduced  into  the  wound  after  the  first  loop  of  bowel  has  been  brought 
out,  and  should  follow  the  direction  of  the  mesocolon  sufficiently  to 
ascertain  accurately  the  course  of  the  bowel.  The  object  of  this  draw- 
ing clown  of  the  colon  is  to  prevent  subsequent  prolapse  of  the  bowel 
through  the  artificial  anus.  The  protruding  knuckle  of  the  colon  is  now 
pulled  out  sujfficiently  to  expose  the  attachments  of  its  mesocolon,  and 
through  this,  close  to  the  bowel,  is  thrust  a  small  sterilized  rod  four  or 
more  inches  in  length,  of  glass,  hard  rubber,  or  metal  as  may  be  most 
convenient.  By  resting  this  rod  on  the  edges  of  the  parietal  Avound  the 
retraction  of  the  bowel  is  prevented,  and  the  protrusion  of  the  posterior 
wall  of  the  bowel  as  a  spur,  after  the  anterior  wall  has  been  cut  away,  is 
assured.  After  the  rod  has  been  passed  through,  the  intestine  should  be 
lifted  out  a  little  upon  it,  and  a  couple  of  sero-muscular  sutures  on  each 
side  of  the  mesocolon  should  fasten  together  the  surfaces  of  the  two 
limbs  of  the  flexed  intestine  that  fall  together  below  the  rod.     (See  Fig. 


Fig.  288. 


Iliac  colostomy ; 


formallon  of  the  spur  by  rod  and  sero-muscular  sutures :  A,  transverse  section 
of  the  supporting  rod ;  B,  the  sero-muscular  sutures. 


288.)  This  will  ensure  a  still  more  prominent  spur :  when  the  artificial 
anus  is  not  intended  to  be  a  permanent  one,  this  step  should  be  omitted. 
After  the  tying  of  these  sutures  their  ends  should  be  cut  short  and  the 
rod  replaced  upon  the  surface  of  the  abdomen.  The  projecting  knuckle 
of  bowel  should  now  be  sutured  to  the  edges  of  the  parietal  wound  at  a 
number  of  points  on  each  side.  Small,  moderately-curved  needles, 
armed  with  paraffined  silk,  should  be  used.  These  sutures  should  not 
transfix  the  skin  and  superficial  fascia,  but  should  traverse  only  the 
deeper  fascio-muscular  and  peritoneal  layers  of  the  wound-edges  and  the 
serous  and  muscular  walls  of  the  bowel.  (See  Fig.  289.)  The  sutures 
should  be  cut  off  an  inch  or  more  away  from  the  knot  to  facilitate  their 
later  identification  and  removal.  The  exposed  surface  of  the  bowel 
should  now  be  covered  with  strips  of  sterilized  oiled  muslin  or  mackin- 
tosh protective.  The  circumvallating  wound-gutter  should  be  packed 
with  iodoform  gauze,  and  over  all  a  thick  protective  covering  of  gauze 
and  cotton  should  be  placed,  the  whole  to  be  kept  in  place  by  a  suitable 
abdominal  binder. 

By  the  end  of  three  days  the  formation  of  reliable  adhesions  between 
the  bowel  and  wound-edges  will  have  occurred,  and  the  opening  of  the 
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bowel  may  be  done  at  any  time  thereafter  at  the  convenience  of  the 
surgeon. 

Should  the  obstructive  symptoms  be  very  urgent,  the  bowel  may  be 
opened   at   once   or   after   a   few  hours   only,  with  but   little  risk   of 

Fig.  289. 


Iliac  colostomy ;  knuckle  of  colon  held  in  wound  by  rod ;  sutures  inserted  and  ready  for  tying. 

peritoneal  contamination,  provided  even  and  close  suturing  of  the  bowel 
into  the  wound  has  been  done. 

The  opening  of  the  bowel  is  a  simple  and  painless  procedure.  The 
protruding  bowel-wall,  having  been  seized  by  a  toothed  forceps  and 
snipped  through  by  scissors,  is  cut  away  all  around  to  within  about  a 
half  inch  of  the  suture-line.  Usually  a  number  of  blood-vessels  will 
spurt  when  cut  and  will  require  to  be  clamped  and  ligated. 

If  the  artificial  anus  is  not  intended  to  be  permanent,  the  excision  of 
the  bowel-wall  should  be  omitted  and  nothing  more  than  a  free  longi- 
tudinal incision  be  made.  The  edges  of  the  incised  bowel  may  be 
attached  to  the  edges  of  the  primary  skin-incision  by  two  or  more  points 
of  suture  on  either  side.  At  the  end  of  a  week  the  supporting  rod, 
which  until  now  has  been  kept  in  place,  should  be  withdrawn  and  all 
sutures  removed.  This  will  be  followed  by  a  gradual  retraction  of  the 
bowel  into  the  abdominal  cavity,  by  the  eifacement  of  the  spur,  and  by 
the  renewed  entrance  of  fseces  into  the  lower  segment.  The  artificial 
anus  is  thus  converted  into  a  fecal  fistula  which  is  to  be  dealt  with  as 
already  described. 

If  a  permanent  artificial  anus  is  desired,  the  bowel  should  be  entirely 
divided  transversely,  the  rod  affording  a  convenient  guide  for  the 
dividing  knife.  The  end  of  the  lower  segment  may  be  allowed  to 
retract ;  subsequent  cicatricial  contraction  may  close  it  entirely  :  if  this 
does  not  occur  and  trouble  is  caused  by  the  leakage  of  fecal  matter  into 
it  from  the  artificial  anus,  its  edges  may  be  freed  sufficiently  to  allow  of 
their  being  invaginated  and  the  opening  closed  by  sutures.  Should,  on 
the  contrary,  it  be  desirable  to  keep  it  patent  to  allow  of  irrigations  of 
the  lower  segment,  a  good-sized  rubber  tube  may  be  passed  into  it, 
around  which  a  packing  of  iodoform  gauze  may  be  placed. 
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The  edges  of  the  upper  segment  should  be  sutured  to  the  edges  of 
skin-wound,  so  as  to  diminish  as  much  as  possible  the  cicatricial  ring 
at  the  muco-cutaneous  junction.  By  care  in  this  respect  any  subsequent 
trouble  from  contraction  of  the  opening  will  be  prevented. 

After-cares. — The  emptying  of  the  bowel  after  the  opening  has  been 
made  should  be  left  to  nature.  Such  hygienic  and  medicinal  measures 
should  be  employed  as  will  prevent  diarrhoea  and  favor  solidity  of  the 
faeces.  With  care  the  bowel  may  usually  be  trained  to  empty  itself  at  a 
regular  time  each  day.  In  the  intervals  the  opening  should  be  covered 
by  a  small  pad  smeared  with  zinc  ointment,  supported  by  a  larger  pad  of 
cotton  wool  and  an  abdominal  binder.  In  addition,  a  truss,  similar  to 
the  ordinary  truss  for  hernia,  with  a  hard-rubber  pad  to  press  upon  the 
opening,  may  be  worn,  but  is  usually  not  required. 

The  voluntary  control  of  the  new  anus,  even  when  it  has  been  possi- 
ble to  avoid  division  of  the  muscular  fibres  which  surround  it,  will 
always  be  imperfect,  and  when  the  bowels  are  at  all  relaxed  none  at  all 
can  be  relied  upon.  Except  at  such  times,  however,  the  management 
of  the  fecal  evacuations  may  be  so  conducted  as  to  secure  to  the  patient 
a  considerable  degree  of  comfort  and  activity.  Excoriations  about  the 
new  anus  may  best  be  prevented  or  relieved  by  frequent  cleansing  and 
by  the  free  use  of  oxide  of  zinc  as  an  ointment  or  as  a  powder  dusted 
upon  the  skin-surface. 

Prolapse  of  the  mucous  membrane  through  the  new  anus  has  been  a 
frequent  occurrence  when  the  care  to  secure  a  portion  of  the  colon  with 
a  short  mesocolon  has  been  neglected.  If  the  disability  is  at  all  great, 
the  prolapsed  portion  should  be  excised,  and  the  stump  of  intestine  again 
sutured  into  the  wound,  great  care  being  taken  to  avoid  possible  peri- 
toneal contamination. 

Right  Iliac  Colostomy. — The  colon  upon  the  right  side  is  to  be 
exposed  by  an  oblique  incision  as  on  the  left,  mutatis  mutandum.  The 
absence  of  any  meso  in  this  part  of  the  bowel  precludes  the  possibility 
of  bringing  it  out  as  a  loop  through  the  parietal  walls.  A  considerable 
fold  of  it,  however,  may  be  pulled  out  and  secured  by  sutures  in  the 
wound.  The  later  opening  is  to  be  done  as  upon  the  other  side.  The 
farther  along  the  colon  from  the  ileo-csecal  junction  the  opening  can  be 
made,  the  greater  will  be  the  future  comfort  of  the  patient  on  account  of 
the  diminished  fluidity  of  the  faeces.  The  fseces  discharged  through  a 
right  iliac  opening  are  usually  fluid  and  often  irritating  to  the  skin  : 
their  escape  is  at  short  intervals,  and  the  resulting  disability  from  the 
local  irritation  and  the  constant  presence  of  fecal  matter  upon  the  dress- 
ings is  considerable.  A  right  iliac  colostomy  is  therefore  to  be  regarded 
only  as  a  temporary  expedient  in  threatening  collapse  from  an  obstruc- 
tion in  the  ascending  or  transverse  colon.  As  soon  as  the  condition  of 
the  patient  who  has  been  subjected  to  it  will  admit  an  ileo-colonic  anas- 
tomosis should  be  made  and  the  right  iliac  fistula  closed. 

Lumbar  Colostomy. — The  patient  is  placed  in  the  latero-prone  posi- 
tion, right  or  left  as  the  case  may  require  :  a  sand-bag  or  other  firm  pil- 
low is  thrust  under  the  opposite  side  of  the  abdomen,  so  as  to  make 
prominent  the  loin  to  be  operated  upon.  The  skin-incision  should  begin 
behind  at  the  outer  edge  of  the  erector  spinse,  just  below  the  border  of 
the  last  rib,  and  run  obliquely  downward  and  forward  toward  the  ante- 
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rior  superior  spine  of  the  ilium  for  four  or  five  inches.  This  incision 
should  be  deepened  by  successive  cuts  until  the  edge  of  the  quadratus 
lumborum  muscle  and  the  transversalis  fascia  have  been  identified  and 
freely  divided.  The  bowel,  if  distended — and  it  is  chiefly  in  such  con- 
ditions that  it  is  to  be  reached  through  a  lumbar  incision — bulges  into  the 
opening  created  by  the  strong  retraction  of  the  wound-edges.  It  must 
be  exposed  sufficiently  to  be  identified  by  its  anatomical  structure  as  the 
colon,  and  then  pulled  up  into  the  wound  to  the  level  of  the  skin.  The 
angles  of  the  parietal  wound  are  now  sutured,  and  the  wound  thus 
diminished  until  it  simply  embraces  the  protruding  knuckle  of  gut  all 
around ;  the  skin-edges  and  the  bowel  are  now  united  by  many  points 
of  sutures  which  pass  only  to  the  submucous  coat.  The  further  care 
and  attention  required  do  not  differ  materially  from  those  required  in 
iliac  operations.  If  the  case  be  not  urgent,  the  bowel  may  be  further 
supported  in  the  wound  until  it  is  to  be  opened  by  two  hare-lip  pins  passed 
through  the  bowel  transversely  to  the  w-ound,  on  the  edges  of  which 
they  rest.  Immediate  opening  of  the  bowel,  however,  will  much  more 
frequently  be  imperative,  since  it  is  especially  in  cases  of  prolonged 
obstruction  and  extreme  bowel-distention  that  the  opening  in  the  loin  is 
made. 

Conditions  other  than  carcinoma  of  the  rectum  may  require  relief  by 
colostomy.  These  include  congenital  malformations  wdiich  cannot  be 
relieved  by  perineal  or  sacral  incisions  ;  recto-vesical  fistulse  ;  intractable 
ulcerations  of  the  rectum ;  and  some  cases  of  non-malignant  stricture  of 
the  rectum.  The  indications  for  colostomy  in  each  of  these  conditions 
will  be  stated  in  their  appropriate  place. 

Saecoma  is  very  rare  as  a  primary  tumor  of  the  large  intestine  or 
of  any  part  of  the  alimentary  canal.  More  frequently  the  bowel  is 
secondarily  involved  in  growths  arising  in  other  A'iscera  or  in  adjacent 
connective  tissue. 

Of  the  cases  of  primary  intestinal  sarcoma  that  have  been  reported, 
by  far  the  greater  number  have  been  seated  in  the  lower  third  of  the 
rectum  (Ball,'  Esmarch,^  Nepveu,^  Paneth  "*).  Growths  arising  in  the 
sigmoid  flexure  and  the  ceecum  have  been  reported  (Abbe,^  Anger,^ 
Nepveu).  The  distinction  between  the  sarcomata  and  the  carcinomata 
of  the  intestine  is  merely  a  pathologic  one.  Clinically,  they  are  practi- 
cally identical.  Usually,  it  will  not  be  until  after  the  extirpation  of  the 
growth  or  the  post-mortem  inspection  that  the  differentiation  will  be 
made. 

Affectioxs  Peculiar  to  the  Rectum  and  Anus. — Exploration 
of  the  Rectum. — Preliminary  inquires  will  precede  physical  examination. 
They  should  be  full  and  systematic.  They  should  be  particularly  directed 
toward  elucidating  the  duration  and  march  of  the  symptcmis ;  their  effects 
upon  the  general  health ;  the  existence,  character,  and  circumstances  of 
pain  ;  the  frequency  and  character  of  the  stools  ;  the  nature  of  any  rectal 

^  Ball,  The  Rectum  and  Anus,  p.  341. 

^  Esmarch,  Die  Krankheiten  des  Mastdarmes  vnd  des  Afters,  p.  195. 
^  Nepveu,  Menmires  de  Chirurgie,  Paris,  1880. 

''Paneth,  "Ueber  einen  Fall  von  melanot.  Sarcom  des  Eectums,"  Archiv  filr  klin- 
ischen  Chirurgie,  1882,  xxviii.  179-193. 

^  Abbe,  Annals  of  Surgery,  1895,  xxi.  592. 

®  Anger,  Bull,  et  Mem.  Soc.  Chirurgie  de  Paris,  1893,  xix.  636. 
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discharges  other  than  fecal ;  any  protrusion  from  the  anus ;  any  loss  of 
power  of  the  sphincters ;  and,  finally,  any  evidence,  past  or  present,  of 
tuberculosis  or  syphilis. 

Physical  Examination. — When  possible  the  bowels  should  have  been 
emptied  by  a  cathartic  administered  the  previous  day,  and  the  rectum 
should  have  been  washed  out  by  an  enema  immediately  before  an  exam- 
ination is  made.  For  examinations  of  the  higher  portions  of  the  rectum 
these  precautions  are  indispensable. 

Position. — The  latero-prone,  exaggerated  lithotomy,  and  the  knee- 
chest  positions  have  each  their  particular  indications  and  advantao-es. 
For  ordinary  digital  and  bougie  examinations  the  latero-prone  position 
(Sims  position  of  the  gynecologist)  is  most  convenient ;  for  the  more 
careful  scrutiny  of  the  anus  and  for  speculum  examination  of  the  lower 
third  of  the  rectum  the  exaggerated  lithotomy  position  (see  Fig.  290)  is  the 

Fia.  290. 


Exaggerated  lithotomy  position  for  anal  and  rectal  examination. 


most  satisfactory  ;  the  higher  portions  of  the  rectum  can  only  be  brought 
into  view  while  the  patient  is  in  the  knee-chest  position  (Fig.  291). 

An  ordinary  table  makes  the  most  convenient  support  for  the  patient 
during  these  examinations.  In  many  instances  the  necessary  manipula- 
tion for  securing  thorough  examination  of  the  parts  can  be  carried  out 
only  under  general  anaesthesia  and  after  relaxation  of  the  sphincter  by 
over-stretching.  For  the  illumination  of  the  higher  portions  of  the  rec- 
tum through  cylindrical  specula  reflected  light  is  necessary. 

External  Inspection. — After  careful  inspection  of  the  condition  of  the 
anus  and  perianal  region,  if  the  anus  is  gently  pulled  open  with  the 
fingers  and  the  patient  made  to  strain  down,  considerable  eversion  of 
the  mucous  membrane  can  be  produced,  which  will  be  the  greater  accord- 
ing as  the  sphincters  are  more  relaxed.     It  will  be  increased  still  more 
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if  the  patient  assumes  the  ordinary  position  for  defecation.  Much  infor- 
mation as  to  hemorrhoids,  polypus,  prolapsus,  and  fissure  of  the  anus  is 
obtainable  by  these  means. 

Digital  Examination. — The  well-lubricated   index  finger  is  gently 
insinuated  through  the  anal  orifice  and  systematically  palpates  the  inte- 
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Knee-chest  position  for  examination  of  higher  rectum  (Kelly). 

rior  of  the  rectum  as  far  as  it  will  reach.  If  the  patient  strain  down 
while  standing  or  squatting,  from  one  to  two  inches  more  of  the  rectum 
will  be  brought  within  touch  of  the  finger  than  could  otherwise  be 
reached.  But  little  information  in  regard  to  hemorrhoids,  ulcers,  or 
fistulous  openings  can  usually  be  gained  by  the  touch.  The  state  of  the 
sphincters,  the  presence  of  fecal  matter,  the  existence  of  indurations  and 
constrictions  of  the  rectal  walls,  the  presence  of  tumors,  benign  or  malig- 
nant, the  condition  of  adjacent  organs  and  tissues, — these  are  ascertainable 
by  the  examining  finger  along  the  lower  five  inches  of  the  bowel.  For 
further  extension  of  the  examination  by  the  sense  of  touch  bougies  and 
sounds  are  needed. 

Only  soft  and  flexible  instruments  should  be  employed  :  they  should 
be  used  with  great  gentleness  and  caution.  They  should  be  hollow,  so  as 
to  permit  the  injection  of  water  through  them  into  the  portion  of  the 
bowel  beyond  the  advancing  end,  so  as  to  eiface  any  folds  of  mucous 
membrane  that  might  otherwise  obstruct  their  advance.  The  field  of 
usefulness  of  such  explorations  is  very  limited  :  in  a  healthy  bowel  the 
sensations  conveyed  by  them  may  be  quite  misleading ;  in  a  diseased 
bowel  their  use  is  dangerous  on  account  of  the  ease  with  which  a  perfora- 
tion of  the  softened  bowel-wall  may  be  made. 

The  introduction  of  the  whole  hand  through  the  anus  into  the  rectum, 
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and  its  gradual  insinuation  for  some  distance  along  it  to  palpate  the  upper 
rectum,  is  possible,  but  rarely  justifiable.  Experience  has  shown  that  the 
danger  of  rupture  of  the  rectal  wall  is  a  positive  one,  while  the  amount 
of  information  to  be  gained  by  it  is  much  lessened  by  the  closeness  with 
which  the  muscular  wall  of  the  bowel  grasps  the  fingers,  and  by  the  per- 
plexing way  in  which  the  folds  of  mucous  membrane  fall  over  them. 
Exploration  from  the  peritoneal  side  by  a  finger  introduced  through  an 
incision  in  the  anterior  abdominal  wall  is  to  be  preferred  for  ascertaining 
the  condition  of  the  upper  rectum  or  the  sigmoid  flexure. 

Internal  Inspection. — The  interior  of  the  rectum  throughout  its  whole 
length  can  be  inspected  through  a  cylindrical  speculum  not  more  than 
an  inch  in  diameter  while  the  patient  kneels  in  the  knee-chest  position. 
The  speculum  should  be  furnished  w^ith  an  obturator,  by  means  of 
which  its  introduction  through  the  anus  and  its  insinuation  along  the 
interior  of  the  bowel  are  attended  with  but  little  pain.  An  instrument 
such  as  the  short  proctoscope  of  Kelly,^  five  and  a  half  inches  long  and 
four-fifths  inch  in  diameter,  is  long  enough  to  bring  into  view  the 
rectal  mucosa  up. to  a  point  six  inches  from  the  anal  verge.  With  care 
a  cylinder  of  twice  its  length  can  be  passed  up  the  bowel,  through  which 
the  lower  portion  of  the  sigmoid  flexure  can  be  inspected.  As  soon  as 
the  obturator  is  withdrawn  after  the  speculum  has  been  introduced  the 
air  rushes  in  and  distends  the  interior  of  the  bowel.  This  distention  can 
be  relied  on  as  far  up  as  the  junction  of  the  sigmoid.  By  varying  the 
direction  of  the  open  end  of  the  speculum  and  slowly  withdrawing  it 
every  part  of  the  mucous  lining  can  be  plainly  brought  into  view  if  the 
illumination  of  the  field  by  a  strong  reflected  light  is  provided  for.  (See 
Fig.  291.)  Should  masses  of  fseces  interfere,  they  may  be  removed  by  a 
suitable  scoop ;  patches  of  mucus  may  be  wiped  away  by  a  bit  of  cotton 
on  a  long  probe.  It  is  essential  that  the  chest  be  held  close  down  to 
the  surface  of  the  table,  that  no  constriction  of  the  abdomen  exists,  and 
that  the  abdominal  muscles  be  fully  relaxed.  The  full  elaboration  of 
this  method  of  inspecting  the  higher  rectum  is  due  to  Kelly  ^  of  Balti- 
more.    General  anaesthesia  greatly  facilitates  the  practice  of  the  method. 

The  great  majority  of  rectal  affections  are  seated  at  or  just  within 
the  anal  verge.  For  the  inspection  of  this  portion  of  the  rectum,  the 
sphincteric  area,  and  the  mucous  membrane  just  above,  a  shorter  cylinder 
and  one  of  greater  diameter  is  desirable.  By  the  use  of  the  instrument 
depicted  in  Fig.  292,  the  sphincteroscope  of  Kelly,  the  lower  two  inches 
of  the  rectum  can  be  inspected  very  fully  and  with  the  least  possible 
pain  to  the  patient.  After  it  has  been  introduced  and  the  obturator 
removed,  by  withdrawing  it  slowly  by  steps,  each  time  pushing  it  back 
a  little,  the  whole  sphincter-area  is  brought  perfectly  into  view.  Each 
time  it  is  pushed  back  the  movement  should  not  be  wath  such  force  as  to 
cause  it  to  re-enter  the  portion  of  the  bowel  just  left,  but  simply  suf- 
ficient to  flatten  out  the  area  in  view  for  a  more  perfect  exposure.  By 
the  aid  of  any  simple  retractor,  after  having  paralyzed  the  sphincter  by 
over-distention,  the  pelvis  being  elevated  and  the  abdominal  Avail  relaxed 
by  an  ansesthetic  if  necessary,  the  internal  surface  of  the  rectum  may 
also  be  quite  well  inspected.  While  the  border  of  the  anal  opening  is 
strongly  retracted  the  bow^el  is  distended  by  air,  as  described  in  connec- 

^  Annals  of  Surgery,  1895,  xx.  468.  ^  Loc.  cit. 
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tion  with  cylindrical  specula,  and  by  the  proper  management  of  the 
light  may  be  fully  illuminated  and  viewed  throughout  much  of  its 
course. 

Dilatation  of  the  anus  by  a  bivalve  speculum  is  practicable  without 
previous  distention  of  the  sphincters  and  without  an  anaesthetic.     The 

Fig.  292. 
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Short  speculum  for  inspecting  the  lower  two  inches  of  the  rectum. 

procedure  is  likely  to  be  a  painful  one,  and,  barring  exceptional  cases,  to 
be  unsatisfactory  in  its  results. 

General  anaesthesia  is  always  useful  and  often  indispensable  in  secur- 
ing thorough  exploration  of  the  rectum.  It  is  required  also  in  most 
operative  procedures  for  the  relief  of  rectal  disease.  In  cases  that 
require  an  anaesthetic  it  is  well  to  be  prepared  to  proceed  at  once  to  the 
performance  of  whatever  operative  procedures  the  conditions  revealed 
by  the  examination  may  indicate. 

Forcible  dilatation  of  the  anus,  causing  temporary  paralysis  of  the 
sphincters  by  over-distention,  is  of  the  greatest  value  in  facilitating 
thorough  inspection  of  the  interior  of  the  rectum,  as  well  as  in  the  after- 
treatment  of  many  conditions.  It  may  be  done  by  introducing  the  two 
thumbs,  back  to  back,  deeply  into  the  anus,  and  forcibly  separating 
them  until  they  touch  the  ischial  tuberosities  on  either  side.  More  or 
less  laceration  of  the  mucous  membrane  is  usually  caused  by  this  proce- 
dure if  it  is  done  rapidly.  It  is  better  that  the  distention  be  done  grad- 
ually, exerting  the  dilating  force .  in   every  direction  around  the  anal 
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circumference.  A  conical  metallic  plug  with  a  diameter  at  its  largest 
end  of  not  less  than  two  inches  may  be  used  instead  of  the  thumbs. 
After  being  well  lubricated  it  is  bored  into  the  anus,  producing  rapid 
and  uniform  over-distention  of  the  sphincters.  The  atony  of  the 
sphincters  which  results  from  this  stretching  usually  lasts  for  about  a 
week.     It  is  rarely  followed  by  even  temporary  incontinence  of  fseces. 

Traumatisms  of  the  Anus. — Wounds  of  the  outlet  of  the  rectum 
have  special  significance  from  the  damage  to  the  sphincters  which  they 
may  have  inflicted  and  from  the  consequences  of  fecal  extravasation 
into  the  adjacent  connective  tissue.  Injuries  of  the  higher  rectum  have 
already  been  considered.  Wounds  of  the  outlet  of  the  rectum  may 
be  of  every  degree,  from  linear  lacerations  of  the  mucous  membrane 
by  the  expulsion  of  hard  fecal  masses  or  slight  punctures  by  sharp- 
pointed  or  angled  foreign  bodies  which  may  have  passed  through  the 
alimentary  tract,  to  extensive  lacerations  reaching  widely  into  the  ischio- 
rectal space  or  perineum  in  cases  of  perineal  impalement  or  in  the  much 
more  common  lacerations  of  the  perineum  and  recto-vaginal  septum 
during  parturition.  The  rectum  is  sometimes  wounded  in  the  course  of 
a  perineal  lithotomy  and  during  operations  upon  the  perineum  and 
vagina. 

In  all  wounds  dividing  the  whole  thickness  of  the  rectal  wall  the 
primary  indication  is  the  prevention  of  septic  extravasations.  If  the 
sphincter  is  not  already  divided  by  the  wound,  it  should  at  once  be 
temporarily  paralyzed  by  over-distention  :  in  many  cases,  as  in  perfora- 
tion of  the  rectum  just  above  the  sphincters,  it  would  be  best  to  freely 
divide  the  sphincter  and  rectal  wall  up  to  the  point  of  injury,  and  thus 
forestall  at  once  the  possibility  of  diifused  septic  infiltration.  The 
general  principles  which  govern  the  use  of  drainage  in  any  part  of  the 
body  apply  to  wounds  of  the  rectum  :  in  this  region  septic  contamination 
is  practically  unavoidable;  the  unrestrained  discharge  of  its  products 
must  be  provided  for. 

Hemorrhage  requires  for  its  control  simply  the  application  of  the 
general  rules  of  hsemostasis.  The  cardinal  rule  that  the  bleeding  point 
shall  be  first  exposed  is  imperative  in  the  surgery  of  the  rectum.  What- 
ever dilatation  or  incisions  of  the  rectum  may  be  required  to  effect  this 
should  be  done  without  hesitation  and  the  point  of  bleeding  brought 
into  view.  Blind  tamponing  of  the  rectum  for  the  control  of  bleeding 
is  to  be  absolutely  condemned.  The  ligature,  the  clamp  forceps,  and  the 
actual  cautery  afford  sufficient  and  secure  means  of  checking  bleeding 
in  all  cases. 

The  permanence  of  the  loss  of  power  in  the  sphincter  after  its 
division,  whether  by  accidental  traumatism  or  by  operative  wound,  will 
depend  on  the  degree  of  permanent  separation  of  the  stumps  of  the 
muscle  and  the  amount  of  injury  which  may  have  been  inflicted  upon 
the  inferior  hemorrhoidal  nerves.  Multiple  transverse  wounds  of  the 
muscle  may  not  entail  fecal  incontinence,  provided  there  has  been  little 
separation  of  the  divided  ends,  while  division  of  a  single  point  may  be 
followed  by  complete  loss  of  power  if  the  ends  have  been  suffered  to 
remain  retracted  much  during  the  healing.  The  disability  following 
complete  perineal  ruptures  during  childbirth  is  an  illustration  of  the  lat- 
ter statement.     Too  extensive  circumanal  incisions  in  the  treatment  of 
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tortuous  fistulous  tracts  may  divide  the  hemorrhoidal  nerves  to  such  an 
extent  as  to  permanently  paralyze  the  sphincters,  aside  from  any  wound 
of  the  muscle  itself.  Although  experience  has  shown  that,  as  a  rule,  a 
single  complete  division  of  the  sphincter  when  allowed  to  heal  by  granu- 
lation does  not  entail  fecal  incontinence,  in  the  treatment  of  wounds  of 
the  anus  the  divided  ends  of  the  sphincter  should,  if  possible,  be  brought 
together  by  sutures,  preferably  silkworm  gut  or  silver  wire,  to  secure 
their  union  in  close  apposition,  while  the  recesses  of  the  wound  that  may 
extend  outward  among  the  tissues  of  the  ischio-rectal  fossa  should  be 
independently  treated  by  packing  or  deep  suture  as  the  necessities  for 
■drainage  may  require. 

The  amount  of  annoyance  caused  by  loss  of  power  of  the  sphincters 
will  depend  upon  the  state  of  the  bowels  and  the  relaxation  of  the  tissues 
at  the  anal  outlet.  There  is  always  entire  lack  of  control  over  the  escape 
of  gases  :  the  faeces,  as  long  as  they  are  well  formed  and  semi-solid,  may 
liabitually  present  for  escape  at  a  certain  time  only  each  day,  and  may  be 
held  in  partial  check  by  hypertrophy  of  the  lower  circular  fibres  of  the 
rectum  and  by  cicatricial  contractions  at  the  outlet.  Diarrhoeal  dis- 
charges find  nothing  to  arrest  their  frequent  involuntary  escape. 
Some  intestinal  mucus  flows  out  from  time  to  time,  so  that  the  constant 
wearing  of  an  absorbent  pad  over  the  anal  orifice  is  necessary.  When 
there  is  much  relaxation  of  the  anus  prolapse  of  the  rectum  is  prone  to 
•occur. 

Partial  incontinence,  the  loss  of  sphincteric  control  being  incomplete, 
may  be  much  relieved  by  superficial  linear  cauterizations  with  the  actual 
cautery.  These  lines  should  radiate  from  the  anal  margin,  and  should 
be  deep  and  long  enough,  so  that,  when  healed,  some  contraction  of  the 
outlet  should  result.  An  increase  in  the  tonicity  of  the  sphincter  itself 
will  also  be  produced. 

Proctoplasty. — Plastic  operations  for  the  restoration  of  the  continuity 
of  the  sphincters  are  practicable  in  cases  of  healing  with  retraction, 
without  extensive  destruction  of  muscle  or  division  of  nerves.  The 
•ends  of  the  sphincter  should  be  exposed  by  suitable  incisions,  the  cica- 
tricial tissue  excised,  and  suture  of  the  sphincteric  stumps  made  as 
already  described  in  the  case  of  recent  wounds.  The  sphincter  muscle 
should  be  temporarily  paralyzed  by  over-distention  previous  to  applying 
the  suture.  A  liquid  stool  should  be  secured  by  laxatives  on  the  second 
day  after  the  operation,  and  this  condition  of  the  stools  should  be  main- 
tained for  a  period  of  two  weeks  thereafter. 

In  the  cases  in  which  suture  is  impracticable  or  unsuccessful  the 
lower  part  of  the  rectum  may  be  dissected  from  its  attachments  and 
twisted  upon  itself,  after  the  method  of  Gersuny  (see  page  493),  and 
secured  j^ermanently  in  a  state  of  torsion  by  suitable  sutures. 

Among  the  traumatisms  should  be  classed  the  persistent  j^ainful 
fissures  of  the  anus,  which  owe  their  origin  frequently  to  a  slight 
laceration  of  the  muco-cutaneous  covering  at  the  anal  verge  during  the 
expulsion  of  a  large,  hard  fecal  mass,  and  are  perpetuated  by  the  often- 
repeated  stretching  and  irritation  of  subsequent  defecations.  Not  every 
break  or  excoriation  of  the  anal  verge  degenerates  into  such  a  fissure. 
In  many  cases  recovery  occurs  without  any  serious  trouble  having 
occurred.     Some  pre-existing  dryness  or  slight  inflammatory  induration 
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of  the  part,  such  as  might  be  caused  by  the  use  of  harsh  or  irritating 
substances  to  cleanse  the  anus,  or  bv  the  indurations  that  attend  irritated 
piles  or  small  marginal  follicular  inflammations  or  protruding  polypi, 
predispose  to  this  affection,  while  also  the  frequent  repetition  of  the 
exciting  traumatism,  as  in  persistent  constipation,  or  an  irritating  cha- 
racter of  the  fecal  discharges,  is  essential  for  the  production  of  the  con- 
dition. An  irritable  state  of  the  sphincter  is  provoked  by  the  repeated 
insults  to  the  highly  sensitive  terminals  of  the  hemorrhoidal  nerves 
which  are  exposed  at  the  l^ottom  of  the  fissure.  The  resulting  sphincteric 
spasms  increase  the  irritation  and  pain  and  help  further  to  perpetuate 
the  condition.  The  pain  which  is  produced  by  a  stool  is  such  as  to  cause 
the  patient  to  defer  defecation  as  long  as  possible.  As  a  result,  the 
masses  ultimately  voided  will  be  hard,  and  at  each  stool  will  tear  open 
anew  the  fissure  into  which  they  are  forced  by  the  spasmodically  con- 
tracted sphincter.  The  resisting  sphincter  may  permit  the  feeces  to  pass 
only  in  a  slender  cylinder  or  in  flattened,  tape-like  masses. 

The  symptom  characteristic  of  fissure  is  paroxysmal  pain,  always 
associated  -u-ith  the  act  of  defecation.  While  the  faeces  are  being  voided 
there  is  more  or  less  acute  pain,  which  increases  in  severity  after  the  act 
and  lasts  for  a  considerable  time,  in  some  cases  even  for  several  hours. 
It  is  of  a  dull,  intolerable  character  that  for  the  time  completely  pros- 
trates the  patient.  After  it  ceases  it  does  not  recur  until  the  bowels 
again  move.  The  faeces  may  be  streaked  with  blood  and  smeared  with 
muco-pus.  Reflex  pains  in  the  loins  and  lower  limbs  are  common.  The 
amount  of  pain  in  some  cases  is  so  severe  and  prolonged  as  to  cause 
decided  constitutional  depression.  The  opium  habit  may  easily  follow 
the  frequent  use  of  morphine  for  the  relief  of  the  pain. 

The  diagnosis  is  readily  established  by  a  careful  inspection  of  the 
anus,  which  should  invariably  be  resorted  to  whenever  the  patient  com- 
plains of  the  symptoms  of  pain  above  described.  At  first  view"  a  small 
congested  excrescence  or  external  pile  may  alone  be  detected  ;  often  not 
even  this  is  visible.  If  the  finger  is  pressed  into  the  anus,  great  pain 
and  violent  sphincteric  contraction  are  caused.  If,  while  the  patient 
makes  a  bearing-down  effort,  the  walls  of  the  anus  be  drawn  to  either 
side,  a  raw  fissure  will  be  exposed  which  extends  upward  within  the  grasp 
of  the  sphincter.  By  dilating  the  anal  orifice  still  more,  or  with  the  aid 
of  a  bivalve  speculum,  the  Avhole  length  of  the  fissure  may  be  brought 
into  view  as  a  shallow  ovoid  ulcer  perhaps  half  an  inch  or  more  in  its 
longest  diameter.  The  usual  site  of  such  a  fissure  is  upon  the  posterior 
border  of  the  anus,  but  it  may  develop  at  any  part  of  its  circumference. 
Often  the  spasmodic  action  of  the  sphincter  is  so  great  or  the  pain  excited 
by  the  efforts  at  examination  so  intolerable  that  no  adequate  examination 
can  be  made  until  a  general  anaesthetic  has  been  given. 

As  to  treatment,  cases  may  be  divided  into  three  categories:  (1)  Those 
of  recent  origin,  uncomplicated  by  piles  or  polypi,  in  which  the  laceration 
is  not  deep  and  the  reflex  spasmodic  symptoms  are  not  excessive.  These 
may  be  conducted  to  a  speedy  healing  by  the  use  of  laxatives  to  ensure 
loose  stools  and  the  local  application  after  each  stool  of  a  mildly  stim- 
ulating ointment,  as  of  belladonna  and  Peruvian  balsam.  (2)  Uncom- 
plicated cases  of  a  more  severe  type,  yet  in  Mhich  adec|uate  examina- 
tion is  possible  without  the  use  of  a  general  anesthetic  :  in  these  cases. 
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after  local  anaesthesia  has  been  secured  by  packing  the  fissure  for  five 
minutes  with  a  pledget  of  absorbent  cotton  saturated  with  an  8  per  cent, 
solution  of  cocaine,  the  anus  should  be  dilated  with  a  bivalve  speculum 
sufficiently  to  well  expose  the  whole  extent  of  the  ulcer,  and  then  with 
a  sharp  knife  a  longitudinal  incision  should  be  made  through  its  base 
and  through  the  superficial  layer  of  the  sphincter  underneath,  perhaps 
dividing  one-third  of  its  thickness.  The  cut  should  also  extend  into  the 
healthy  mucous  membrane  above  and  into  the  sound  skin  below.  Imme- 
diate relief  to  pain  and  subsequent  rapid  healing  follow  under  the  use  of 
laxatives  and  mildly  stimulating  ointments.  (3)  Cases  of  long  standing 
attended  Avith  much  sphincteric  spasm  and  local  sensitiveness,  and  those 
complicated  by  polypi  or  piles.  In  these  cases  no  extended  examination 
should  be  made  until  after  a  general  anaesthetic  has  been  given.  Then 
the  sphincter  should  be  over-distended  by  forcible  dilatation,  the  surface 
of  the  ulcer  should  be  curetted,  its  edges  if  undermined  trimmed  off,  and 
any  complicating  conditions,  such  as  polypi  or  piles,  be  appropriatelv 
treated.  The  exposed  parts  should  be  well  dusted  with  iodoform,  and 
the  subsequent  use  of  laxatives  and  ointments  be  adopted  as  in  other 
cases. 

Acute  Inflammations. — Proctitis. — Dysenteric  and  diphtheritic 
inflammations  of  the  rectum,  and  those  conditions  in  which  the  rectum 
shares  in  the  disturbances  of  a  general  colitis,  belong  to  the  domain  of 
internal  medicine.  Local  inflammations  of  the  rectum,  demanding  the 
attention  of  the  surgeon,  may  be  induced  by  the  presence  of  other  rectal 
disease,  as  hemorrhoids,  polypi,  and  prolapse,  or  by  the  irritation  of 
foreign  bodies,  such  as  hard  retained  fecal  masses,  sharp  substances 
brought  down  by  the  faeces  and  arrested  by  the  sphincter,  irritating  sup- 
positories, or  the  frequent  careless  introduction  of  an  enema-tube.  The 
presence  of  intestinal  worms,  the  abuse  of  purgatives  and  enemata,  local 
chilling  as  by  prolonged  sitting  upon  a  cold,  wet  seat,  are  each  occasional 
causes.  It  may  result  from  gonorrhceal  infection  conveyed  during  un- 
natural sexual  contact  or  by  the  accidental  entrance  into  the  rectum  of 
infective  discharges.  Inflammation  of  neighboring  organs  may  extend 
to  and  involve  the  rectum. 

The  symptoms  are  pelvic  discomfort  and  anal  tenesmus,  with  fre- 
quent passage  of  scanty  stools,  at  first  of  faeces  mixed  with  bloodv  mucus, 
later  of  bloody  mucus  or  of  muco-pus  alone.  Some  oedema  and  prolapse 
of  the  rectal  mucous  membrane  alone  are  frequent.  Bladder-tenesmus  is 
a  frequent  complication. 

The  course  of  the  disease  is  toward  spontaneous  cure,  provided  the 
cause  is  removed.  The  persistence  or  frequent  repetition  of  the  cause 
may  produce  a  chronic  inflammatory  condition  or  provoke  necrosis  and 
ulceration  of  the  mucous  membrane  or  extension  of  the  infection  into  the 
perirectal  connective  tissue.  Abscesses,  fistulae,  and  stricture  mav  occur 
as  sequelae. 

The  treatment  should  first  be  directed  toward  the  cause.  Local 
examination  causes  great  pain,  but  should  not  be  omitted  :  if  necessary, 
an  anaesthetic  should  be  administered.  If  this  is  given  and  the  sjihincter 
thoroughly  dilated,  it  will  not  only  facilitate  the  local  examination  and 
the  necessary  procedures  for  the  removal  of  the  cause  in  many  cases, 
but  in  all  will  greatly  relieve  the  tormenting  tenesmus  durinsf  tlie  sub- 
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sequent  course  of  the  case.  The  recumbent  posture  is  important.  A 
saline  purge  should  be  administered  to  evacuate  the  bowels,  and  subse- 
quent laxatives  should  be  used  to  keep  the  stools  liquid.  Small  amounts 
of  starch-water  and  laudanum  (sij  to  gtt.  xx)  may  be  injected  into  the 
rectum  every  two  or  three  hours.  Hot  fomentations  over  the  hyj)Ogas- 
trium  and  to  the  fundament,  and  hot  sitz-baths,  will  be  comforting  during 
the  more  acute  stage. 

Periproctitis.  —  The  connective  tissue  about  the  rectum  and  anal 
outlet  may  be  the  seat  of  inflammations  of  every  degree  of  intensity. 
The  local  conditions  are  so  especially  favorable  for  septic  infection  that 
inflammations  of  such  origin  are  of  greater  frequency  in  this  region  than 
in  any  other  portion  of  the  body.  The  frequent  bruising  and  slight 
lacerations  to  which  the  anal  outlet  is  subjected  in  efforts  to  void  hard 
fecal  masses,  or  which  are  caused  by  the  use  of  harsh  or  rough  substances 
for  wiping  the  anus  after  defecation  ;  repeated  slight  contusions  as  in 
horseback-riding,  or  the  more  positive  contusions  from  kicks  or  falls  on 
the  fundament ;  slight  traumatic  perforations  such  as  those  due  to  the 
unskilful  use  of  an  enema-tube  or  from  some  sharp  angular  foreign 
substance  in  the  fseces  ;  excoriations  caused  by  the  pressure  of  hard  fecal 
masses  retained  in  the  valve-like  folds  just  within  the  anus  or  by  lack 
of  cleanliness  externally, — these  are  among  the  most  common  conditions 
which  may  serve  to  open  the  absorbents  of  the  region  to  the  entrance  of 
septic  material.  The  epithelial  abrasions  or  distinct  losses  of  substance 
which  frequently  attend  hemorrhoids,  proctitis,  neoplasms  of  all  kinds, 
fissures,  and  ulcers  always  entail  danger  of  deeper  infection.  Operations 
upon  the  anus  or  rectum  in  which  the  retention  of  discharges  has  not 
been  fully  guarded  against  may  give  rise  to  septic  cellulitis.  Perirectal 
abscesses  may  be  due  to  infection  received  from  some  other  organ  than 
the  rectum,  as  in  disease  of  the  pelvic  bones,  abscesses  arising  from  the 
appendix  vermiformis,  from  the  bladder,  from  the  prostate,  from  the 
glands  of  Cowper,  from  urinary  infiltrations  of  the  perineum,  and  not 
infrequently  from  the  broad  ligament. 

The  bacterium  commune  coli  is  the  micro-organism  found  most  fre- 
quently and  in  largest  numbers  in  the  abscesses  of  this  region.  The 
various  species  of  pyogenic  cocci,  both  streptococci  and  staphylococci, 
are  also  often  present.  Perianal  tubercular  infection  is  very  common. 
Secondary  infection  of  the  original  tuberculous  focus  by  the  ordinary 
pyogenic  organisms  may  impress  the  character  of  an  acute  phlegmon 
upon  the  tuberculous  process. 

The  infection  may  be  transmitted  along  the  lymphatics  and  venous 
radicles  of  the  region  to  some  distance  from  the  point  of  primary  en- 
trance, determining  phlegmons  in  the  deeper  recesses  of  the  ischio-rectal 
fossa  or  even  as  far  away  as  the  gluteal  region  ;  more  commonly  the 
area  of  inflammatory  reaction  is  superficial  and  is  located  immediately 
under  the  skin  and  mucous  membrane. 

Diffuse  Phlegmon. — In  occasional  instances,  as  a  result  of  infection 
occurring  in  an  individual,  the  resistance  of  whose  tissues  has  been 
lessened  by  some  cachexia,  as  that  of  diabetes,  of  chronic  alcoholism,  or 
of  an  infection  that  has  been  extensive  and  extreme,  as  in  the  large 
opening  up  of  connective-tissue  spaces  in  operations  upon  the  rectum 
without  adequate  drainage,  the  septic  process  continues  to  diffuse  itself 
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unchecked  along  the  connective-tissue  planes  about  the  rectum  and  of 
the  pelvis.  The  inflammatory  infiltration  may  thus  extend  upward  and 
inward  behind  the  rectum  into  the  iliac  fossa  and  forward  into  the  peri- 
neum, and  even  into  the  hypogastrium.  The  tissues  become  widely 
infiltrated  with  pus  and  extensive  necroses  occur.  In  the  more  extreme 
cases  pysemic  infection  with  multiple  metastatic  abscesses  in  distant 
regions,  especially  the  liver,  is  early  produced,  while  infection  of  the 
peritoneum  is  common  if  the  patient  survives  for  any  length  of  time. 

Circumscribed  phlegmons  vary  in  their  clinical  manifestations  and 
importance  according  to  their  relations  to  the  muscular  apparatus  of 
the  anal  outlet.  The  infection  may  not  extend  beyond  the  connective 
tissue  immediately  beneath  the  skin  or  mucous  membrane  :  the  abscess 
that  results  is  a  suj)erficial  one ;  it  may  be  limited  to  the  region  outside 
the  sphincter,  in  which  case  it  is  a  subcutaneous  marginal  abscess ;  it 
may  undermine  the  muco-cutaneous  junction  and  extend  upward  beneath 
the  mucous  membrane  of  the  rectum  beyond  the  sphincter — a  submuco- 
cutaneous  abscess ;  or  it  may  begin  and  remain  an  affection  of  the  sub- 
mucous tissue  above  the  sphincter,  being  a  pure  intramural  abscess. 
Such  superficial  limited  infections  constitute  the  most  frequent  forms  of 
periproctitis.  A  large  proportion  of  them  are  of  tubercular  origin. 
Most  fistulse  in  ano  have  their  origin  in  them. 

Phlegmons  w-hich  involve  the  tissues  of  the  ischio-rectal  space 
beyond  the  sphincters,  ischio-rectal  abscesses  proper,  occasion  more 
marked  constitutional  reaction,  and  may  assume  grave  proportions  by 
progressive  infections,  presenting  in  different  cases  every  grade  of  sever- 
ity between  a  superficial  furuncle  and  a  fatal  diffuse  cellulitis.  An 
infection  which  at  first  caused  simply  a  marginal  abscess  may  extend 
into  the  deeper  tissues  of  the  ischio-rectal  space,  or  the  primary  focus  of 
inflammation  may  have  been  in  that  space  as  a  result  of  a  lymphangitis 
originating  in  the  rectum  or  anus.  The  levator  ani  muscle  forms  a  bar- 
rier which  is  usually  efficient  to  prevent  the  extension  of  the  phlegmon- 
ous process  above  it :  the  usual  direction  in  which  the  process  extends 
is  toward  the  cutaneous  surface,  upon  which  it  ultimately  spontaneously 
opens.  Before  such  a  termination,  however,  the  destructive  process  may 
have  extended  widely  throughout  the  whole  region,  possibly  forward 
into  the  perineum  or  outward  to  the  buttocks,  undermining  the  skin 
and  mucous  membrane,  dissecting  out  the  sphincter,  and  degenerating 
later  into  tortuous  and  branching  sinuses  connecting  with  the  point  of 
external  discharge.  In  some  cases  the  musculo-fibrous  barrier  above  is 
broken  through,  and  the  tissues  above  the  levator  become  involved  in 
the  phlegmonous  process.  In  yet  other  cases  the  phlegmon  begins  in 
the  tissue  above  the  levator,  and,  perforating  it,  becomes  later  superficial 
in  the  ischio-rectal  space.  Perforation  of  the  rectal  mucous  membrane 
is  common  at  some  period  of  the  abscess-history. 

The  general  septic  phenomena  that  attend  the  more  deeply-seated 
ischio-rectal  phlegmons  are  severe,  including  rigors,  high  temperature, 
and  marked  general  prostration.  Pyaemia  may  result.  Every  grade  of 
tissue-necrosis  may  be  produced.  Erosion  of  the  larger  hemorrhoidal 
veins  may  occur,  resulting  in  severe,  even  fatal,  hemorrhage.  Intractable 
and  extensive  fistulee  are  common  sequelse.  Deforming  and  disabling 
cicatrices  may  also  remain  after  the  healing. 
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The  symptoms  that  mark  the  development  of  the  superficial  subcu- 
taneous or  submucous  marginal  abscesses  vary  according  to  the  character 
of  the  infection.  Abscesses  of  tubercular  origin  may  attain  considerable 
size,  even  to  the  extent  of  spontaneous  rupture,  without  other  symptoms 
than  slight  local  uneasiness.  More  frequently  the  usual  symptoms  of  a 
local  phlegmon  are  present.  An  increasingly  painful  and  tender  tume- 
faction of  the  anus  develops,  defecation  is  painful,  there  is  a  general 
febrile  reaction.  These  symptoms  continue  to  increase  in  intensity  for 
some  days  until  evacuation  of  the  abscess  occurs.  Should  the  abscess  be 
limited  to  the  submucous  tissues,  but  little  external  tumefaction  may  be 
visible,  and  only  by  passing  the  finger  into  the  rectum  will  the  swelling 
be  discovered  by  careful  palpation. 

Ischio-rectal  phlegmons,  when  superficial,  at  once  declare  themselves 
by  the  unmistakable  signs  of  local  inflammation,  increasing  in  intensity 
until  the  accumulating  pus  escapes  either  into  the  rectum  or  upon  the 
external  surface.  When  the  focus  of  inflammation  is  more  deeply  seated, 
local  pain  and  general  fever  will  direct  attention  to  the  region  and  to 
the  character  of  the  process  going  on  for  some  time  before  any  super- 
ficial redness  and  swelling  are  visible.  In  such  cases  deep  pressure  ^^■ill 
develop  at  one  side  of  the  anus  a  region  of  special  tenderness  and  obscure 
induration,  which  will  be  more  plainly  made  out  if  at  the  same  time 
a  finger  is  introduced  into  the  rectum  and  the  exploration  be  made  by 
combined  external  and  internal  palpation.  As  the  phlegmonous  pro- 
cess extends  and  becomes  more  superficial  a  protruding  fluctuating 
swelling  presents  in  the  ischio-rectal  space,  usually  confined  to  one  side, 
not  infrequently  extending  outward  to  the  buttock,  sometimes  forming  a 
vast  tumor  extending  from  the  ror)t  of  the  scrotum  to  the  coccyx  and 
from  one  tuber  ischii  to  the  other. 

The  abscesses  which  arise  from  neighboring  organs  and  later  burrow 
into  the  ischio-rectal  space  will  be  preceded  by  the  special  symptoms 
of  inflammation  of  the  organ  primarily  aifected.  They  generally  invade 
the  perirectal  spaces  above  the  insertion  of  the  levator  aui,  and  fre- 
quently discharge  themselves  into  the  rectum. 

Treatment. — The  diffuse  form  of  periproctitis  demands  immediate 
and  most  energetic  measures  to  antagonize  the  advancing  septic  process 
and  limit  its  extension.  Any  possible  retention  of  the  secretions,  of 
gangrenous  debris,  or  of  fecal  material  must  be  provided  against  by 
such  extensive  incisions  into  the  infected  region  as  may  be  needed  to 
open  up  every  recess  so  freely  that  there  may  be  ready  and  uninter- 
rupted escape  of  the  septic  matters.  Xecrotic  material  should  be  cut 
away  whenever  discovered.  Such  frequent  and  copious  irrigation  of  the 
wound-cavities  should  be  made  as  may  be  required  to  wash  away  the 
more  solid  matters  that  might  accumulate  or  to  assist  in  the  discharge  of 
the  fluid  secretions.  The  flagging  powers  of  the  patient  must  be  stimu- 
lated by  appropriate  diet  and  by  such  agents  as  alcohol,  strychnia,  and 
Cjuinine.  If  these  methods  are  early  and  fidly  carried  out,  further  ex- 
tension of  the  septic  process  may  be  prevented  and  ultimate  healing  by 
granulation  possibly  secured,  except  in  the  presence  of  some  extensive 
general  cachexia,  as  that  of  diabetes,  chronic  alcoholism,  or  uraemia, 
which  has  destroyed  the  possiljility  of  tissue-resistance  to  septic  attack. 
Should  septic  peritonitis  or  distant  metastatic  abscesses  have  already 


ACUTE  INFLAMMATIONS.  511 

developed,  all  treatment  will  be  ineffectual  and  the  case  will  steadily 
advance  to  a  fatal  termination. 

Diffuse  periproctitis,  formerly  a  not  infrequent  sequel  to  operations 
upon  the  rectum,  is  now  rarely  met  with  since  thorough  antiseptic  opera- 
tive precautions  have  become  matters  of  routine  employment  and  the 
importance  of  after-drainage  has  become  understood.  The  prevention 
of  this  form  of  inflammation  will  always  command  the  serious  attention 
of  the  surgeon  in  any  operation  upon  the  rectum. 

Circumscribed  phlegmons  about  the  anus  or  rectum,  wherever  located 
and  of  whatever  extent,  should  be  freely  incised  as  soon  as  detected. 
Temporizing  with  poultices  or  leeches  or  ice-bags  in  the  hope  of  avert- 
ing suppuration  will  certainly  be  attended  with  disappointment,  while 
the  postponement  of  the  incision  until  the  abscess  has  become  superficial 
and  forms  a  projecting  fluctuating  tumor  exposes  the  patient  in  the  mean 
time  to  the  possibilities  of  diffuse  infection  and  of  pyemic  accident — 
while  it  ensures  a  more  extensive  local  tissue-destruction,  undermining 
more  or  less  widely  the  perirectal  tissues,  and  leading  to  the  subsequent 
formation  of  persistent  fistulse. 

The  incision  sliould  be  free  enough  to  expose  the  whole  extent  of  the 
abscess,  the  cavity  should  be  explored  for  diverticula,  and  these  should 
either  be  broken  down  so  as  to  form  one  cavity  with  the  central  one,  or 
should  be  opened  up  by  additional  incisions  extending  from  the  primary 
cut.  Incisions  should  be  made  radiating  from  the  anus,  rather  than 
circumscribing  it.  This  is  especially  important  when  they  have  to  be 
carried  to  any  depth,  lest  hemorrhoidal  nerves  should  be  divided.  Super- 
ficial incisions  can  be  carried  in  any  direction  that  may  be  required  to 
open  up  diverging  sinuses. 

In  marginal  abscesses  that  undermine  skin  and  mucous  membrane 
the  anus  should  be  dilated  and  the  pus-cavity  should  be  incised  through- 
out its  whole  extent,  irrigated,  and  packed  with  iodoform  gauze.  Xo 
division  of  the  sphincter  is  required  :  the  mucous  membrane  may  be 
divided  freely  without  hesitation  ;  rapid  healing  by  granulation  without 
fistula  or  loss  of  sphincteric  power  may  be  depended  on.  When  the 
phlegmonous  process  has  also  involved  the  deeper  tissues  of  the  ischio- 
rectal space,  the  primary  incision  should  be  extended  outward  from  the 
anal  margin  to  the  external  limit  of  the  pus-cavity  ;  such  secondary  in- 
cisions may  be  added  as  may  be  required  to  open  up  any  branching 
recesses.  The  muscular  apparatus  of  the  anus  may  be  preserved  intact, 
as  a  rule,  unless  the  abscess  has  already  perforated  into  the  rectum  before 
the  external  opening,  by  the  knife  or  spontaneously,  has  been  made.  In 
such  cases  its  degeneration  into  a  fistula  is  certain,  and  the  free  division 
of  the  sphincter  by  an  incision  dividing  all  the  tissues  lying  between  the 
internal  and  external  openings  will  be  necessary  to  secure  healing. 

Abscesses  of  the  superior  pelvirectal  space  should  be  evacuated  bv 
external  incision  as  soon  as  their  presence  is  made  out,  lest  they  should 
burst  into  the  rectum — an  accident  that  is  to  be  prevented  if  possible. 
If  the  pus-cavity  is  behind  or  at  the  side  of  the  rectum,  it  mav  be 
reached  by  a  median  posterior  incision  or  a  parasacral  incision ;  if  in 
front,  a  transverse  perineal  incision  will  be  required  in  the  male,  a 
vaginal  incision  in  the  female. 

Fistula  in  Ano. — Abscess-cavities  situated  in  the  viciuitv  of  the 
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anus  after  they  have  been  opened  are  prone  to  degenerate  into  persistent 
fistulous  tracts.  In  the  causation  of  this  imperfect  repair  several  condi- 
tions combine  :  the  venous  current  is  habitually  sluggish  on  account  of 
the  peculiarities  of  the  veins  of  the  region  and  by  their  dependent  posi- 
tion when  the  person  sits  or  stands ;  the  parts  are  subjected  to  frequent 
disturbance  during  defecation  and  walking ;  the  frequent  entrance  of 
irritating  and  infectious  material  from  the  mucous  or  cutaneous  surfaces 
is  unavoidable ;  the  orifices  of  discharge  are  often  small,  while  the  sup- 
purating canal  may  be  tortuous  or  branching  or  the  seat  of  irregular 
dilatations,  so  that  more  or  less  retention  of  irritating  secretions  is  pro- 
duced. According  as  the  surgeon  appreciates  the  later  effect  of  these 
conditions,  and  is  able  to  provide  against  them  in  the  treatment  of  the 
original  abscess  will  the  probability  of  the  formation  of  a  fistula  be 
lessened  or  increased.  In  the  case  of  abscesses  of  tubercular  origin, 
which  are  of  frequent  occurrence,  the  persistence  of  tubercular  degener- 
ation in  the  abscess-wall  is  sufficient  cause  for  the  failure  in  repair.  The 
walls  of  these  fistulse  become  lined  with  indurated  granulation-tissue, 
the  surface  presenting  a  pseudo-membranous  appearance. 

In  rare  instances  spontaneous  contraction  and  obliteration  of  the 
fistula  take  place,  bat,  as  a  rule,  it  shows  little  tendency  to  healing, 
while  renewed  inflammatory  crises  from  the  irritation  of  retained  dis- 
charges and  fresh  septic  invasions  of  the  adjacent  connective  tissue  are 
not  infrequent.  Such  secondary  abscesses  may  result  in  adding  new 
diverticula  and  openings  about  the  anus.  In  the  most  aggravated  cases 
the  perineum  and  gluteal  region  become  extensively  undermined  by 
multiple  branching  and  tortuous  channels. 

Fistulous  openings  in  the  vicinity  of  the  anus  which  are  caused  by 
the  burrowing  of  pus  originating  elsewhere  than  in  the  perirectal  tissue 
are  not  to  be  classed  with  fistulte  in  ano.  Not  every  anal  fistula,  how- 
ever, communicates  with  the  gut,  although  in  the  great  majority  of 
instances  there  is  an  internal  and  external  opening.  When  a  fistula  com- 
municates thus  both  with  the  mucous  and  cutaneous  surfaces,  it  is 
spoken  of  as  a  complete  fistula ;  when  there  is  but  one  opening,  it  is  a 
blind  fistula,  external  or  internal  according  to  the  location  of  the  opening. 

The  fistulse  which  are  caused  by  marginal  abscesses  run  superficial  to 
the  sphincters,  lying  merely  under  the  skin  and  mucous  membrane. 
These  are  by  far  the  most  common  variety.  Their  internal  orifice  will 
generally  be  found  slightly  above  the  line  of  the  muco-cutaneous  junc- 
tion, just  within  the  grasp  of  the  sphincter.  In  Fig.  293  the  topography 
of  this  variety  of  fistula  is  well  shown.  The  distance  of  the  external 
opening  from  the  anal  margin  varies  greatly.  In  some  cases  it  will  lie 
within  the  radiating  folds  of  the  anus  itself,  requiring  careful  inspection 
to  detect  it ;  in  other  cases  it  may  be  several  inches  away.  The  opening 
is  usually  quite  small,  possibly  marked  by  a  little  pouting  granulation  or 
by  a  small  depression  consequent  upon  cicatricial  contraction.  Often  it  is 
temporarily  closed  by  the  agglutination  of  its  lips,  soon  to  be  opened  by 
the  pressure  of  accumulated  secretions.  In  tubercular  fistulse,  however,, 
the  external  opening  not  infrequently  presents  a  ragged  cavity  of  some 
extent. 

The  fistulee  resulting  from  abscesses  of  the  ischio-rectal  fossa  channel 
more  or  less  deeply  that  space,  running  outside  of  and  above  the  sphinc- 
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ters.  In  the  original  abscess  the  pus,  meeting  a  barrier  to  its  higher 
extension  in  the  levator  ani  muscle,  followed  its  under  surface  to  the  rectal 
wall,  and,  finding  a  point  of  least  resistance  between  the  sphincter  and  the 


Fig.  293. 


Fig.   294. 


The  most  common  form  of  fistula  in  ano :  degenerated  marginal  abscess. 

line  where  the  levator  loses  itself  in  the  rectal  wall,  there  broke  into  the 
rectum.  As  a  result,  the  internal  opening  of  the  resulting  fistula  is  usually 
at  the  level  of  the  upper  border  of  the  external  sphincter.  According 
to  the  intensity  and  extent  of  the  original  phlegmon,  and  the  timeliness 
and  freedom  of  the  incisions  for  its  relief,  the  resulting  fistulous  tract 
may  more  or  less  extensively  undermine  the  mucous  membrane  of  the 
rectum,  extending  upward  from  the  internal  orifice  or  the  skin  in  every 
direction.  Thus  it  may  happen  that  the  internal  and  external  openings- 
may  be  on  opposite  sides  of  the  bowel,  being  connected  by  a  fistulous 
tract  which  partially  circumscribes  the  anus.  Again,  there  may  be 
multiple  external  openings  connected  by  tortuous  channels,  or  there  may 
be  branching  diverticula  emjDtying  into  one  main  channel.  Fig.  294, 
partially  diagrammatic,  from  Andrews,^ 
illustrates  well  the  characteristics  of 
this  form  of  fistula. 

The  so-called  blind  internal  fistulse 
differ  from  the  externally  opening  fis- 
tulae  in  that  they  do  not  present  such 
distinct  canal-like  channels,  but  are 
more  or  less  broad  underminings  of  the 
mucous  membrane  which  often  commu- 
nicate with  the  cavity  of  the  rectum 
through  ulcerated  openings  of  some 
size.  More  rarely  the  internal  orifice 
is  small,  and  may  be  so  hidden  by  the 
folds  of  the  mucous  membrane  as  to  be 
difficult  of  detection. 

Symptoms. — There  is  rarely  much 
pain  caused  by  a  fistula,  except  when  an  acute  inflammatory  crisis  is 
excited  in  connection  with  it  or  the  blocking  up  of  its  orifices  causes 
retention  of  the  secretions  within  its  cavity.     The  slight  sero-purulent 


Fistula  in  ano  complicated  Vjy  diverticula 
undermining  skin  and  mucous  mem- 
brane (degenerated  ischio-rectal  abscess). 


^  Rectal  and  Anal  Surgery,  p.  61. 
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discharge  which  oozes  from  its  external  orifice  is  a  source  of  annoyance 
by  reason  of  the  irritation  of  the  skin  that  it  produces  and  the  diiSculty 
of  keeping  the  parts  clean.  Complete  fistulse  permit  the  involuntary 
escape  of  gas  and  fecal  material.  Blind  internal  fistulse  cause  sensations 
of  uneasiness  about  the  fundament,  sometimes  aggravated  into  tenesmus. 
The  stools  are  often  smeared  with  blood  and  pus.  Should  retention  of 
secretion  within  the  fistulous  tract  occur,  the  local  distress  will  be  aggra- 
vated, finding  relief  again  when  free  discharge  into  the  cavity  of  the 
rectum  occurs. 

Diag-nosis. — "When  upon  careful  inspection  of  the  anal  region  the 
fistulous  orifice  is  not  at  once  detected,  if  the  tip  of  the  finger  is  intro- 
duced into  the  anus  and  pressed  outward  the  induration  of  the  fistulous 
tract  will  be  appreciated  by  it,  and  possibly  a  drop  of  secretion  may  be 
caused  to  exude  through  its  external  orifice.  AVhen  this  orifice  has  once 
been  detected,  the  direction  and  extent  of  the  fistulous  tract  should  be 
explored  by  a  probe.  The  finger-tip  passed  into  the  rectum  will  recog- 
nize where  the  probe  passes  through  the  rectal  wall,  or  the  thickness  and 
extent  of  the  rectal  wall  between  the  probe  and  the  finger.  The  tor- 
tuousness  of  the  channel  may  be  such  as  to  render  difficult  or  even 
impossilile  tlie  insinuation  of  the  probe  along  it  from  one  end  to  the 
other.  The  injection  into  the  fistula  of  a  colored  liquid,  as  milk,  may 
help  to  demonstrate  the  location  of  the  internal  opening,  while  the 
cavity  of  the  rectum  is  exposed  by  a  speculum.  The  short  cylindrical 
speculum  shown  in  Fig.  292  is  especially  serviceable  for  such  a  purpose. 
Filling  the  fistulous  cavities  with  solution  of  peroxide  of  hydrogen  is 
even  more  efficient  to  demonstrate  the  location  of  the  internal  orifice  by 
reason  of  the  gaseous  froth  that  it  forms,  which  distends  every  recess 
and  bubbles  out  through  any  opening  that  may  be  present.  The 
settlement  of  the  existence  or  non-existence  of  an  internal  opening  pre- 
vious to  operation  for  the  cure  of  a  fistula  is  of  but  little  importance. 
AVhen  the  patient  is  anaesthetized,  as  the  surgeon  lays  open  carefully 
every  recess  and  sinuosity  of  the  fistula  he  will  be  conducted  with  cer- 
tainty to  the  internal  opening  if  such  exists. 

Blind  internal  fistulse  will  be  discovered  only  upon  careful  inspection 
of  the  interior  of  the  rectum.  Persistent  symptoms  of  rectal  discomfort 
and  suppuration,  not  otherwise  explainable,  will  suggest  the  possibility 
of  their  existence  and  lead  to  this  examination. 

Prognosis. — Rarely  does  a  fistula  in  ano  become  obliterated  spon- 
taneously. As  long  as  it  exists  renewed  inflammatory  crises  are  prone 
to  appear,  for  which  reason  early  surgical  interference  adequate  to  its 
cure  is  indicated.  ]\Iuch  discussion  has  centred  in  the  past  about  the 
point  of  the  advisability  of  operating  upon  an  anal  fistula  in  a  patient 
suffering  from  pulmonary  tuberculosis.  In  the  light  of  the  pathology 
and  clinical  experience  of  the  present  day  there  can  no  longer  be  any 
hesitation  or  doubt  on  the  question.  Pulmonary  tuberculosis  forms  no 
contraindication  to  the  operative  cure  of  fistula  except  in  its  advanced 
stages,  when  no  benefit  could  be  expected  to  accrue  to  a  dying  patient 
from  any  operation.  Sluggishness  in  the  healing  is  often  manifested  by 
the  operative  wounds  made  for  the  cure  of  fistula?,  and  is  due  to  the 
same  causes  which  have  already  been  enumerated  as  contributing  to  the 
production  of  the  fistula  in  the  first  place.     In  patients  whose  reparative 


FISTULA   IN  ANO. 


515 


powers  are  exhausted  by  other  disease  repair  may  fail  entirely^  and  the 
fistula  and  the  wound  made  for  its  cure  together  degenerate  into  an 
ulcerating  excavation.  Fecal  incontinence  as  a  result  of  an  operation 
may  be  feared  only  in  the  case  of  multiple  or  deep-reaching  fistulse.  In 
cases  in  which  the  sphincter  is  wholly  divided,  projjerly  applied  sutures 
and  adequate  provision  for  the  drainage  of  the  cavity  external  to  the 
sphincter  will  secure,  as  a  rule,  healing  without  loss  of  sphincteric 
power. 

Treatment. — In  exceptional  instances  blind  external  fistulse  may  be 
cured  by  dilating  or  enlarging  their  external  orifice,  followed  by  curet- 
tage of  the  fistulous  cavity  and  subsequent  stimulation  and  antiseptic 
applications  and  packings.  As  a  rule,  however,  both  in  blind  and  incom- 
plete fistulse  there  will  be  required  free  division  of  all  the  tissues  which 
separate  the  fistulous  tract  from  the  intestinal  cavity,  so  as  to  convert 
the  fistula  into  an  open  wound,  which  may  then  ultimately  cicatrize  by 
granulation  from  the  bottom,  or,  in  some  cases,  after  excision  of  the 
infected  pseudo-membranous  lining  may  be  at  once  sutured  and  heal  by 
primary  union. 

Operative  Technique. — The  rectum  should  have  been  emptied  by  a 
purgative  administered  the  day  before,  supplemented  by  an  enema  given 

Fig.  295. 


Operation  for  cure  of  marginal  fistula  in  ano. 


at  least  six  hours  before  the  operation  ;  the  perineum  should  be  shaved 
and  scrubbed ;  general  anaesthesia  should  be  induced  ;  the  patient  should 
be  placed  in  the  exaggerated  lithotomy  position  (see  Fig.  290) ;    over- 
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distention  of  the  sphincters  should  be  made ;  inspection  of  the  lower 
rectum  and  final  irrigation  of  it  with  boro-salicylic  solution  complete 
the  preliminary  preparations.  A  grooved  sound  is  then  passed  through 
the  fistula  into  the  rectum.  In  the  majority  of  cases  the  internal  open- 
ing will  be  so  near  the  anal  margin  that  the  rectal  end  of  the  sound  may 
be  readily  depressed  by  the  tip  of  the  finger  so  as  to  emerge  through  the 
anus,  as  shown  in  Fig.  295. 

A  sharp-pointed  curved  bistoury  is  then  passed  along  the  groove  of 
the  sound,  and  is  made  to  cut  its  way  out,  thus  fully  opening  the  entire 
fistulous  tract.  The  wound-edges  are  held  apart  by  suitable  retractors, 
and  a  careful  examination  is  made  for  any  branching  diverticula ;  should 
any  be  discovered,  they  should  be  followed  up  by  the  knife  and  laid 
open  to  their  termination.  The  pseudo-membranous  lining  of  all  the 
tracts  should  now  be  carefully  and  systematically  dissected  out.  After 
thorough  irrigation,  if  the  wound  is  deep  and  extensive,  its  deeper  parts 
should  be  brought  together  by  appropriate  sutures,  with  such  provisions 
for  temporary  drainage  as  the  peculiarities  of  the  case  may  require.  If 
the  wound  is  short  and  superficial,  as  is  the  case  of  most  fistulfe  resulting 
from  marginal  abscesses,  no  suturing  is  required  ;  simply  a  fold  of  iodo- 
form gauze  should  be  laid  in  it.  Finally,  a  suppository  containing  half 
a  grain  or  more  of  opium  should  be  placed  in  the  rectum,  the  fundament 
should  be  plentifully  powdered  with  oxide  of  zinc,  and  over  all  should 
be  placed  a  soft  protecting  and  absorbent  pad  of  cotton  or  gauze,  kept 
in  place  by  a  T-bandage.  These  external  dressings  are  to  be  changed  as 
often  as  they  become  soiled.  A  movement  of  the  bowels  should  be 
secured  on  the  third  day  by  a  laxative  assisted  by  an  enema,  and  pro- 
vision should  be  made  for  subsequent  daily  loose  evacuations.  The 
original  iodoform-gauze  tampon  remains  in  place  until  it  is  brought 
away  with  the  first  stool.  The  process  of  granulation  should  be  stimu- 
lated whenever  it  becomes  necessary  by  substituting  for  the  iodoform 
dressing  gauze  saturated  with  balsam  of  Peru  and  naphthalin,  and  by 
occasional  touehings  with  stick  nitrate  of  silver. 

The  treatment  of  a  blind  external  fistula  is  practically  the  same  as 
that  of  the  complete  variety.  Starting  at  its  external  orifice,  the  tract 
of  the  fistula  should  be  followed  up  with  the  grooved  sound  and  the 
knife,  wherever  they  lead,  and  converted  into  an  open  wound.  If  it 
approach  close  to  the  mucous  membrane,  the  sound  may  be  thrust 
through  it  and  thus  form  a  complete  fistula. 

In  case  of  multiple  external  openings  with  tortuous  complex  sinuses 
methodical  division  of  all  overlying  tissue,  starting  from  each  external 
opening,  will  enable  the  surgeon  eventually  to  identify  and  follow  up 
the  one  leading  into  the  intestine.  The  general  principles  of  treatment 
that  govern  these  complex  fistulse  do  not  differ  from  those  to  be  observed 
in  dealing  with  the  simpler  cases.  The  sphincter,  however,  must  not  be 
divided  in  more  than  one  place,  lest  fecal  incontinence  result. 

A  blind  internal  fistula  should  be  laid  open  by  dividing  the  overly- 
ing mucous  membrane  throughout  its  entire  length,  after  paralyzing  the 
sphincters.  Persistent  deep-seated  abscess-cavities  that  empty  into  the 
rectum  and  are  the  source  of  blind  internal  fistula?  may  require  to  be 
opened  up  from  the  cutaneous  surface  by  systematic  free  incisions  before 
closure  of  the  intestinal  opening  can  be  secured.     Such  cases  become 


CHRONIC  PROCTITIS.  517 

practically  fecal  fistulse,  and  the  principles  which  govern  their  treatment 
have  been  fully  discussed  under  that  head.     (See  page  443.) 

Ischio-rectal  fistulse  are  occasionally  met  with  which  do  not  open 
into  the  bowel,  but  can  be  traced  through  the  levator  ani  to  a  persistent 
suppurating  cavity  in  the  superior  perirectal  space.  Frequent  crises  of 
retention  and  accumulation  of  pus  with  relief  by  the  renewal  of  the  dis- 
charge are  aj)t  to  attend  this  class  of  fistulse.  The  opening  through  the 
levator  ani  muscle  is  quite  narrow,  and  it  is  at  this  point  that  the  fre- 
quent temporary  blocks  occur.  They  are  to  be  treated,  as  are  similar 
hour-glass  contractions  in  other  parts  of  the  body,  by  the  incision  from 
without  inward  of  all  intervening  tissue  until  the  bottom  of  the  remote 
cavity  is  fully  exposed.  These  incisions  will  not  involve  the  sphincter 
or  the  wall  of  the  bowel,  but  will  divide  only  the  connective  tissue  of 
the  ischio-rectal  fossa  and  the  levator  diaphragm.  The  cavity,  having 
thus  been  opened,  after  having  been  curetted  and  irrigated  should  be 
packed  and  drained  until  it  becomes  obliterated  by  granulation  and 
contraction. 

Recto-vaginal  and  recto-vidvar  fistulse  originate  in  conditions  peculiar 
to  the  genital  tract,  and  are  properly  considered  in  connection  with  other 
diseases  of  the  female  genital  organs. 

Elastic  Ligature. — An  elastic  cord  may  be  passed  through  the  track 
of  a  complete  fistula  and  be  made  to  gradually  cut  its  way  out  if  its 
ends  are  tightly  tied,  so  as  to  exert  a  constant  elastic  pressure  upon  the 
tissue  enclosed  by  it.  A  fistulous  track  uncomplicated  by  diverticula 
may  thus  possibly  be  successfully  treated.  The  method  is  uncertain  in 
its  results  :  it  may  awaken  new  inflammatory  conditions ;  it  takes  no 
account  of  possible  diverticula ;  it  is  a  resource  of  timidity,  to  be  used 
only  when  patients  cannot  be  persuaded  to  submit  to  more  thorough 
methods. 

Chronic  Proctitis. — Persistent  inflammatory  conditions  of  the 
rectum  may  be  the  sequelae  of  the  acute  conditions,  traumatic  or  infec- 
tive, which  have  already  been  considered,  or  they  may  be  chronic  in 
their  primary  manifestations,  as  in  syphilitic  or  tubercular  affections  and 
the  insidious,  slowly-advancing  forms  of  non-specific  hypertrophic  and 
stenosing  proctitis.  The  congestions  attending  polypi  and  hemorrhoids 
produce  in  most  cases  a  more  or  less  extensive  surrounding  zone  of 
chronic  inflammation,  with  frequent  superficial  necrosis,  leaving  per- 
sistent ulcers.  Passive  pederasty  is  a  recognized  cause  of  chronic 
inflammation  of  the  rectal  mucous  membrane.  Gonorrhoea  of  the  rec- 
tum, whether  as  a  result  of  pederasty  or  by  accidental  inoculation,  may 
degenerate  into  a  chronic  condition.  The  combination  of  the  conditions 
of  constant  infection,  frequent  irritation,  and  sluggish  venous  flow  tends 
to  prolong  any  condition  of  inflammation  once  excited  in  the  lower  seg- 
ment of  the  rectum.  To  these  conditions  must  be  referred  the  frequency 
with  which  the  ulcerative  or  hyperplastic  sequelae  are  intractable  or  pro- 
gressive. 

The  inflammatory  disturbance  may  be  limited  to  the  mucous  mem- 
brane or  may  extend  more  deeply  into  the  submucous  tissues :  it  may  be 
limited  to  a  narrow  zone  or  patch  extending  but  a  little  distance  from 
the  anus,  or  may  be  more  diffused,  even  throughout  the  entire  rectum. 
In  the  more  extensive  and  aggravated  cases  the  mucous  membrane  is 
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tumefied ;  its  surface  is  granular ;  multiple  points  of  ulceration  of  vary- 
ing extent  occur ;  glandular  hypertrophies  frequently  form,  causing 
papillomatous  vegetations  to  project  which  may  develop  into  peduncu- 
lated growths  of  some  size.  Every  combination  imaginable  of  these 
different  conditions  of  congestion,  tumefaction,  ulceration,  and  vegeta- 
tions may  exist  in  diiferent  cases.  When  the  infiltration  of  the  sub- 
mucous tissue  becomes  so  extreme  as  to  nearly  or  quite  surround  the 
rectum,  subsequent  stenosis  from  its  contraction  will  result. 

Perianal  and  perirectal  lymphangitis  and  phlebitis  are  frequent  com- 
plications determining  abscesses  and  fistul^e. 

Clinically,  cases  of  chronic  non-specific  proctitis  fall  into  two  general 
classes  :  (1)  those  in  which  superficial  necroses  and  vegetations  are  the 
predominant  features — ulcerative  and  papillomatous  prroditis  ;  (2)  those 
in  which  the  submucous  connective  tissue  is  the  seat  of  a  diffused  hyper- 
trophic process,  producing  thickening  of  the  rectal  w^alls,  and  by  its  later 
contraction  causing  constriction  of  its  calibre — proliferative  stenosing 
proctitis.  Many  cases  will  partake  of  the  characteristics  of  both  of  these 
classes,  beginning  with  the  superficial  lesions  of  the  first  class :  the 
deeper  tissues  become  later  involved  and  add  the  special  symptoms  of 
obstructive  stenosis  to  the  still-persisting  symptoms  of  the  superficial 
ulceration. 

Ulcerative  and  Papillomatous  Proctitis. — Ulceration,  as  one  of  the 
most  common  and  marked  attendants  of  chronic  proctitis,  deserves 
especial  consideration.  An  ovoid  or  circular  ulcer  of  limited  extent 
just  above  the  sphincteric  area  is  frec[uently  met  with.  A  varicose 
condition  of  the  venous  radicles  of  the  region  has  usually  preceded  and 
predisposes  to  it.  Hemorrhoids  are  usually,  but  not  always,  present.  It 
not  unfrequently  remains  as  a  sequel  to  the  acute  inflammation  of  a  fol- 
licle in  one  of  the  sinuses  of  Morgagni.  It  may  result  from  direct 
traumatism  or  from  any  cause  which  may  have  excited  a  local  follicular 
inflammation,  especially  in  persons  whose  powers  of  repair  have  been 
reduced  by  some  general  cachexia.  Ulcers  often  arise  from  tubercular 
or  venereal  infection  :  these  will  be  considered  by  themselves  in  a  subse- 
quent section.  Multiple  follicular  ulcerations  may  exist  in  the  rectum 
as  in  otlier  parts  of  the  large  intestine.  Dysenteric  ulceration  has  been 
referred  to  in  connection  with  the  paragraph  treating  of  the  surgical 
importance  of  dysenteric  ulceration  of  the  large  intestine  as  a  whole 
(page  449). 

The  symptoms  provoked  by  rectal  ulcers  are  vague  and  irregular. 
Discomfort  rather  than  pain  is  felt,  except  when  the  ulceration  involves 
the  sphincteric  area,  when  the  symptoms  of  fissure  are  produced.  Some 
tenesmus  is  usual,  provoking  frequent  stools,  which  are  scanty,  mucoid, 
or  muco-purulent  in  character  and  are  frequently  streaked  with  blood. 
In  the  more  aggravated  cases  the  sphincter  may  become  relaxed  and  an 
involuntary  dribbling  of  the  discharges  be  permitted. 

The  diag-nosis  is  at  once  established  upon  inspection  through  a 
speculum.  Little  reliance  is  to  be  placed  upon  a  simple  digital  ex- 
amination, although  the  educated  finger  may  often  appreciate  the  irregu- 
larities of  surface  caused  by  the  ulceration. 

The  treatment  is  largely  that  of  the  chronic  proctitis  with  which  it 
is  associated  and  of  which  it  is  a  part.     It  should  begin  by  enforcing  a 
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bland,  soft  diet,  and  by  placing  the  patient  in  the  recumbent  position, 
which  should  be  maintained  as  much  as  possible  to  relieve  venous  con- 
gestion. The  bowels,  having  been  at  first  thoroughly  cleared  out  by  an 
active  purge,  should  be  kept  relaxed  thereafter  by  saline  aperients. 
Temporary  relaxation  of  the  sphincters  should  be  secured  by  over- 
stretching :  if  a  more  prolonged  relaxation  is  required,  the  sphincters 
may  be  divided  by  the  knife.  Copious  irrigations  of  the  rectum  with 
mild  stimulating  and  antiseptic  fluids,  such  as  solutions  of  boracic  acid, 
sulphate  of  zinc,  phenol,  thymol,  eucalyptol,  etc.,  may  be  made  twice 
daily  or  less  frequently  according  to  the  apparent  urgency  of  the  case. 
Should  there  be  much  local  pain  and  tenesmus,  injections  of  laudanum 
and  mucilage  of  boiled  starch  (3ss  to  .^ij)  may  be  given  at  intervals  of 
from  two  to  four  hours  as  may  be  required  to  give  relief.  Antiseptic 
and  stimulating  suppositories,  as  of  iodoform  gr.  iij,  balsam  of  Peru  gtt. 
V,  mixed  with  sufficient  ol.  theobrom.  to  make  one  suppository,  may  be 
used  advantageously  in  cases  in  which  the  rectum  is  not  too  irritable  to 
retain  them.  The  injection  of  ointments  containing  similar  ingredients 
may  be  used  instead  of  suppositories.  From  time  to  time  the  ulcers  may 
be  exposed  through  a  speculum  and  their  surface  pencilled  over  with  a 
strong  solution  of  nitrate  of  silver  or  touched  with  the  solid  stick.  In 
conditions  of  diffused  and  multiple  ulcerations  the  rectum,  after  having 
been  irrigated,  may  be  injected  with  several  ounces  of  10  per  cent,  emul- 
sion of  iodoform.  In  most  cases,  by  the  persistent  and  intelligent  use 
of  the  measures  above  indicated,  healing  will  be  ultimately  secured,  but 
in  occasional  instances,  more  particularly  of  cases  which  by  neglect  have 
become  extensive  and  of  long  standing,  the  ulcerative  and  inflammatory 
conditions  prove  intractable  to  all  treatment  as  long  as  the  fecal  current 
continues  to  flow  through  the  rectum.  If  the  disease  in  such  cases  is 
limited  to  the  lower  three  inches  of  the  bowel,  the  entire  diseased  area 
of  mucous  membrane  should  be  extirpated,  and  the  sound  mucous  mem- 
brane brought  down  and  sutured  to  the  skin  at  the  anal  outlet.  The 
technique  of  this  procedure  will  be  discussed  in  detail  in  connection 
with  the  treatment  of  hemorrhoids.  If  the  area  of  mucous  membrane  is 
too  high-reaching  to  be  extirpated  in  this  manner,  an  artificial  anus 
should  be  established  by  left  inguinal  colostomy.  The  rectum,  freed 
from  the  irritation  of  the  faeces,  may  now  be  freely  irrigated  from  the 
colonic  opening  above,  and  is  placed  in  the  most  favorable  condition  for 
healing.  Should  the  ulcerative  processes  still  prove  to  be  intractable,  or 
should  any  marked  stenosis  of  the  rectal. canal  remain  after  their  healing, 
the  surgeon  would  be  justified  in  extirpating  wholly  the  diseased  portion 
of  the  rectum  according  to  the  methods  already  described  in  connection 
with  the  treatment  of  malignant  disease. 

Papillomatous  vegetations,  when  present,  should  be  removed  by  the 
galvano-caustic  wire  or  destroyed  by  the  thermo-cautery  point.  To 
gain  access  to  them,  if  dilatation  of  the  anus  and  the  use  of  tlie  speculum 
is  not  sufficient,  the  cavity  of  the  rectum  may  be  laid  open  by  a  free 
backward  incision  of  the  anus  and  rectum — posterior  linear  proctotomy 
— as  extensive  as  may  be  required  to  secure  the  necessary  approach. 
The  subsequent  treatment  of  such  a  wound  would  be  as  already  indi- 
cated in  the  section  on  Traumatisms  of  the  Rectum. 

Proliferative  stenosing  jjroctitis  presents  as  its  essential  characteristic 
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a  fibrous  hyperplasia  of  the  submucous  connective  tissue,  which  produces 
an  induration  and  thickening  of  the  rectal  wall,  and,  by  its  contraction 
later,  stenosis  of  the  lumen  of  the  bowel.  All  the  normal  elements  of 
the  rectal  wall  are  fused  together  by  the  inflammatory  products ;  the 
thickened  mucous  membrane  is  recognizable  as  a  distinct  structure,  but 
it  cannot  be  separated  from  the  subjacent  tissue ;  much  of  its  glandular 
apparatus  has  undergone  atrophy,  and  the  normal  cylindrical  epithelium 
of  its  surface  has  become  replaced  by  stratified  flat  epithelium :  as  the 
muscular  coat  is  approached  the  changes  become  less  marked,  and  the 
outer  layer  of  muscular  fibre  may  not  become  involved,  but  in  excep- 
tional cases  the  proliferative  process  may  even  extend  beyond  the  rectal 
walls  and  invade  the  perirectal  tissue.  The  thickness  of  the  indurated 
wall  will  therefore  vary  much,  reaching  in  extreme  cases  that  of  half  an 
inch  or  more.  The  lower  half  of  the  rectum  is  the  most  frequent  site 
of  the  affection.  Ordinarily  the  length  of  bowel  involved  is  relatively 
small,  from  one-third  of  an  inch  to  one  inch  and  a  half,  but  occasionally 
the  whole  length  of  the  tube  up  to  the  sigmoid  flexure  is  affected. 

The  hyperplastic  infiltration  which  engirdles  the  rectum  produces,  as 
a  rule  with  few  or  no  exceptions,  a  single  point  of  coarctation.  The 
mucous  membrane  at  the  level  of  the  stricture  is  rarely  ulcerated,  pre- 
senting instead  cicatricial  changes  as  already  described.  Below  this  it 
generally  presents  the  lesions  of  superficial  chronic  ulcerative  proctitis, 
the  two  conditions  being  evidently  different  stages  of  the  same  patho- 
logic process.  Fistulse  opening  into  the  bowel  below  the  seat  of  con- 
striction are  frequent. 

Above  the  contraction  the  mucous  membrane  is  often  ulcerated.  The 
degree  of  contraction  may  become  extreme,  but  complete  obliteration  of 
the  canal  does  not  take  place,  being  prevented  by  the  dilating  power  of 
the  matters  continually  forced  through  it  from  above. 

In  its  etiology  this  form  of  proctitis,  in  the  great  majority  of  cases, 
is  a  late  stage  of  the  more  superficial  ulcerative  type. 

The  original  lesions  may  not  necessarily  have  been  extensive  nor 
attended  by  serious  discomfort,  but  they  have  been  sufficient  to  open  the 
deeper  tissues  to  the  long-continued  irritation  and  infective  activity  of 
the  rectal  contents,  as  a  result  of  which  the  progressive  neoplastic  inflam- 
mation of  the  submucous  tissue,  with  its  fibrous  hyperplasia  and  conse- 
quent sclerosis  and  contraction,  has  followed. 

In  a  considerable  proportion  of  the  observed  cases  a  history  of  ante- 
cedent syphilis  has  been  ascertained  (52  per  cent.,  Allingham ;  40  per 
cent.,  Hartmann,  Juliusberger ;  43  per  cent,,  Poelchen  ;  18  per  cent., 
Cripps),  for  which  reason  the  lesion  has  been  considered  by  many  author- 
ities to  be,  as  a  rule,  essentially  a  syphiloma,  notwithstanding  the  fact 
that  it  is  rarely,  if  ever,  affected  by  antisyphilitic  remedies,  and  in  the 
larger  proportion  of  cases  no  liistory  or  other  evidence  of  syphilis  is 
present.  The  histologic  examination  of  the  diseased  region,  however, 
reveals  only  the  condition  of  simple  chronic  inflammatory  hyperplasia, 
quite  different  from  that  of  the  syphilitic  type,  not  only  in  the  cases 
without  specific  antecedents,  but  also  in  the  large  j^roportion  of  the  cases 
with  such  history.  It  would  seem,  therefore,  correct  to  conclude  that  in 
none  of  these  cases  is  the  proliferative  process  a  syphilitic  one,  but 
rather  that  the  syphilitic  ulcerations,  which  may  have  occurred  in  the 
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rectum  during  the  late  secondary  or  early  tertiary  period,  serve,  as  in 
other  instances  non-specific  ulcerations  do,  to  open  the  deeper  tissues  to 
the  infection  upon  which  the  initiation  of  the  hyperplastic  process 
depends. 

Cases  of  true  gummatous  infiltration  of  the  rectal  walls,  with  oblit- 
erative  endarteritis,  do  occur,  but  they  are  extremely  rare. 

More  frequently,  but  still  relatively  rarely,  an  inflammatory  thicken- 
ing of  the  rectal  wall  is  tubercular  in  its  nature.  Such  cases  are  gen- 
erally associated  with  extensive  superficial  ulcerations  of  the  adjacent 
mucous  membrane  and  tuberculosis  in  other  parts  of  the  body. 

The  symptoms  peculiar  to  this  form  of  proctitis  are  those  which  are 
■caused  by  the  obstruction  to  the  free  passage  of  the  intestinal  contents 
from  the  gradually  increasing  stenosis  of  the  rectal  canal.  To  the 
symptoms  determined  by  the  antecedent  chronic  ulcerative  proctitis, 
which  will  have  existed  in  a  variable  degree  for  a  prolonged  period,  in 
many  cases  extending  to  years  in  duration,  gradually  and  insidiously 
those  indicative  of  obstruction  are  added.  An  increasing  difficulty  in 
defecation  is  experienced ;  fecal  accumulations  dilate  the  upper  part  of 
the  rectum  and  the  sigmoid,  provoking  reflex  tenesmus  and  colonic 
■cramps ;  gaseous  distention  of  the  colon  is  troublesome ;  diarrhoeal 
crises  occur  at  irregular  intervals,  alternating  with  obstinate  constipation. 
There  may  be  a  frequent  desire  to  go  to  stool,  especially  in  the  early 
morning,  with  urgent  colicky  pains,  but  the  effiarts  at  evacuation,  though 
forced  and  long  continued,  may  bring  away  but  scanty  fecal  matter,  often 
merely  a  small  amount  of  muco-pus.  The  discharges  often  present  the 
appearance  of  little  hard  balls  or  of  fecal  crumbs,  small  broken  frag- 
ments of  inspissated  fseces,  floating  in  more  or  less  fluid.  In  less  aggra- 
vated cases,  especially  when  the  point  of  stenosis  is  some  distance  above 
the  anus,  fecal  matter,  having  been  forced  through  the  stricture,  may 
regain  the  usual  form  and  be  expelled  as  a  natural  bolus.  When  the 
constriction  is  near  the  anal  outlet  it  may  be  forced  down  through  it  by 
the  violent  straining  effort  at  stool,  and  the  fseces  be  voided  at  once  in 
thin  tape-like  strips.  Such  obstructive  symptoms  in  their  various 
degrees  may  persist  for  a  prolonged  period  of  time,  even  for  years,  before 
the  general  health  seriously  suffers.  By  the  systematic  use  of  laxatives 
and  enemata  the  fecal  retention  may  be  in  a  great  measure  prevented  for 
a  long  time ;  but  the  hypertrophic  and  stenosing  process  is  a  steadily 
advancing  one,  and  sooner  or  later  determines  mortal  accidents.  Occa- 
sionally complete  obstruction  occurs  from  impaction  in  the  narrowed 
canal  of  some  hard  body,  such  as  a  mass  of  inspissated  fseces,  fruit-pits, 
or  the  woody  residue  of  certain  vegetables.  More  frequently  attending 
ulcerations  and  abscesses  introduce  complicating  conditions  of  sepsis,  of 
suffering  and  exhaustion  that,  if  unrelieved,  ultimate  in  death  independ- 
ent of  any  obstructive  accident. 

The  diagnosis  of  rectal  stenosis  due  to  chronic  inflammatory  hyper- 
plasia of  its  walls  is  not  usually  attended  with  difficulty.  Obstruction  to 
the  passage  of  faeces  through  the  rectum  may  be  caused  by  the  pressure 
of  tumors  arising  from  other  pelvic  viscera  or  from  the  framework  of 
the  pelvis  itself:  its  more  movable  upper  portion  may  become  so  kinked 
by  peritoneal  adhesions,  or  at  any  portion  of  its  course  massive  perirectal 
inflammatory  exudates  may  so  compress  it,  or  bridle-like  adhesions  may 
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SO  cross  it,  as  to  produce  any  grade  of  obstruction.  Cicatricial  contrac- 
tion following  accidental  wounds  or  burns  or  extensive  operative  re- 
movals of  tissue  or  annular  ulcerations  may  produce  their  peculiar  val- 
vular diaphragmatic  constrictions.  Each  of  these  conditions,  however,  has 
had  its  special  history,  and  in  none  of  them  is  present  the  diffused  thick- 
ening and  the  rigid  contracting  cylindrical  canal  which  marks  hyper- 
trophic stenosing  proctitis.  Rectal  stenosis  due  simply  to  the  contraction 
incident  to  the  healing  of  an  ulcer  is  very  rare.  Such  a  process  uncom- 
plicated would  result  in  the  formation  of  an  irregular  band  projecting 
sharply  into  the  lumen  of  the  bowel.  But  in  most  cases  such  ulcers 
have  in  the  course  of  their  history  become  points  of  departure  for  more 
or  less  diffuse  inflammatory  hyperplasia  of  the  submucous  tissue,  to  the 
contraction  of  which  the  later  stenosis  is  in  greatest  measure  due.  Annu- 
lar carcinoma  in  its  earlier  stages  may  be  confounded  with  hypertrophic 
proctitis — a  mistake  which  is  particularly  regrettable,  since  it  may  lead  to 
so  long  a  postponement  of  extirpation  of  the  diseased  segment  of  the 
bowel  that  its  radical  removal  has  become  impossible.  Carcinoma  will 
not  have  been  preceded  by  the  long  history  of  chronic  ulcerative  procti- 
tis which,  as  a  rule,  attends  the  development  of  an  inflammatory  stenosis. 
The  ulcerative  cavities  which  result  from  the  breaking  down  of  carci- 
noma when  the  disease  has  advanced  to  that  stage  declare  at  once  the 
nature  of  the  new  growth,  so  that  it  is  only  in  the  preulcerative  stage 
that  the  true  nature  of  a  carcinomatous  infiltration  would  be  likely  to 
escape  recognition,  provided  careful  local  exploration  has  been  made.  It 
is  to  the  neglect  of  the  exploration  of  the  cavity  of  the  rectum  that 
most  diagnostic  errors  are  due.  However,  should  in  any  case,  after 
careful  examination,  a  doubt  remain  as  to  the  true  character  of  the  in- 
flammation, the  benefit  of  the  doubt  should  be  given  to  what  would  be 
the  more  immediately  threatening  condition  and  the  case  treated  as  if  it 
Avere  malignant. 

Atony  of  the  rectum  and  sigmoid  flexure,  leading  to  fecal  accumula- 
tions, may  produce  symptoms  of  obstruction.  Digital  exploration  of  the 
rectum  suffices  to  establish  the  diagnosis. 

Congenital  narrowness  of  the  lower  rectum  short  of  complete  atresia 
may  occasionally  be  met  with.  This  is  a  developmental  defect,  and  may 
exist  as  a  simple  valve-like  diaphragm  or  as  a  more  or  less  long  uniform 
diminution  in  the  calibre  of  the  intestine.  It  is  likely  to  become  recog- 
nized before  adult  age  is  reached  :  it  is  unattended  by  any  inflamma- 
tory or  ulcerative  complications.  It  is  chiefly  characterized  by  extreme 
constipation.  Spasm  of  the  circular  fibres  of  the  rectum  may  tempo- 
rarily increase  the  stenosis  of  an  organic  stricture.  Uncomplicated  spas- 
modic constriction  of  the  rectum,  sufficient  to  produce  obstruction  to  the 
passage  of  the  rectal  contents,  is  not  imaginable. 

Stenosis  of  the  lower  rectum,  in  which  position  the  great  majority 
of  non-malignant  constrictions  occur,  is  at  once  detected  by  digital 
examination.  In  conducting  this  examination  any  distention  of  the 
stricture  by  boring  with  the  finger  must  be  absolutely  refrained  from 
on  account  of  the  possibilities  of  laceration  and  fecal  extravasation. 
Examinations  of  the  upper  rectum  beyond  the  reach  of  the  finger  are 
best  effected  by  flexible  rubber  bougies  of  graduated  sizes,  such  as 
those   which   are   known   in    the    United    States   as   Wales's   bougies. 
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These  are  hollow,  so  that  through  them  water  can  be  injected  intq  the 
cavity  of  the  rectum  in  advance  of  the  tip  of  the  bougie,  whereby  any- 
valvular  folds  of  the  mucous  membrane  which  might  arrest  the  progress 
of  the  instrument  are  effaced  and  its  ongliding  facilitated.  AVhalebone 
or  flexible  tin  sounds,  surmounted  by  olive-shaped  ivory  tips,  are  pre- 
ferred by  some  surgeons  for  such  explorations,  since  the  bulbous  head, 
once  having  passed  through  the  constriction,  shows  resistance  again  as  it 
is  withdrawn  as  soon  as  it  is  engaged  in  the  upper  margin  of  the  con- 
striction ;  thus  the  extent  of  the  stricture  may  be  quite  well  determined. 
Errors  as  to  the  existence  of  high-lying  strictures  have  frequently  been 
made,  owing  to  failures  to  eliminate  by  care  the  possible  source  of  error 
which  the  normal  folds  of  the  mucous  membrane  and  the  projection  of 
the  sacral  promontory  present.  In  investigations  as  to  the  existence  of 
high-lying  strictures  anaesthesia,  followed  by  illumination  of  the  cavity 
of  the  rectum  through  a  tubular  speculum  while  the  patient  is  in  the 
knee-chest  position  (Fig,  291),  is  of  especial  value  in  eliminating  sources 
of  error. 

Treatment. — The  constriction  of  the  rectum  caused  by  chronic  pro- 
liferative proctitis  never  retrocedes  spontaneously,  nor  can  it  be  favor- 
ably influenced  by  any  internal  medication.  Its  obstructive  effects  may 
be  diminished  by  keeping  the  stools  soft  and  difHuent  by  the  use  of  lax- 
atives and  of  such  food  as  will  leave  the  minimum  of  fecal  residue. 

Ulcerative  and  fistulous  complications  should  receive  their  appropriate 
treatment,  and  thus  the  painful  conditions  be  relieved  as  much  as  possi- 
ble. The  treatment  of  the  stricture  itself  may  be  palliative  or  radical. 
In  the  first  rank  of  palliative  measures  stands  gradual  dilatation  with 
bougies.  The  soft  elastic  bougies  of  AYales  should  be  employed.  Great 
gentleness  and  care  should  be  exercised  in  their  use,  and  all  attempts  at 
rapid  dilatation  must  be  refrained  from.  Only  such  size  as  can  readily 
pass  through  the  stricture  should  be  chosen.  The  size  of  the  bougie 
should  be  increased  from  time  to  time  as  dilatation  is  accomplished.  A 
few  minutes,  five  to  ten,  at  each  insertion  is  as  long  a  time  as  a 
bougie  should  be  left  in  place,  and  the  frequency  of  its  introduction 
should  not  be  greater  than  once  in  two  or  three  days  at  first,  the 
intervals  becoming  more  prolonged  after  considerable  dilatation  has 
been  effected. 

In  many  cases  much  relief  follows  the  long-continued  and  systematic 
use  of  bougies.  The  improvement  secured  in  such  cases  may  usually  be 
maintained  indefinitely  by  an  occasional  use  of  the  bougie  at  intervals, 
in  the  most  favorable  cases,  of  some  weeks.  Prolonged  neglect  of  the 
use  of  the  bougie,  however,  is  sure  to  be  followed  by  a  gradual  renewal 
of  the  stenosis. 

No  credence  is  to  be  given  to  the  enthusiastic  claims  of  a  special  ab- 
sorbent power  obtainable  from  an  electrolytic  current  applied  through 
a  "bougie"  electrode. 

Internal  proctotomy,  consisting  of  multiple  superficial  incisions  or 
nickings  made  at  various  points  about  the  circumference  of  the  indu- 
rated ring,  has  frequently  been  used  as  an  adjuvant  to  the  bougie  dila- 
tation. The  benefits  are  undeniable,  but  the  incisions  are  to  be  made 
with  caution,  lest  they  extend  through  the  wall  of  the  intestine  and  per- 
mit fecal  extravasation  into  the  perirectal  tissues. 
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External  linear  proctotomy  consists  of  free  longitudinal  incisions 
through  the  whole  thickness  of  the  stricture,  and  thence  through  the 
sphincter  and  anal  outlet,  extending  into  the  perianal  tissues  sufficiently 
to  ensure  that  the  broadest  portion  of  the  incision  is  below  and  no  reten- 
tion of  fecal  matters  in  the  wound  is  possible.  This  will  temporarily 
relieve  obstructive  symptoms,  and  in  exceptional  instances  is  reported  to 
liave  resulted  in  permanent  cure.  Usually,  however,  the  stricture  again 
becomes  apparent  within  a  short  time  after  the  wound  is  healed.  It 
substitutes  for  the  time  being  a  condition  of  incontinence  for  one  of  ob- 
struction. It  always  entails  prolonged  suppuration,  and  may  degenerate 
into  the  condition  of  an  extensive  indolent  ulcer.  It  may  be  resorted  to 
when  bougies  have  been  found  ineifectual  or  intolerable  or  when  more 
radical  measures  seem  inexpedient.  The  direction  of  the  incision  in 
most  cases  should  be  in  the  median  line,  directly  backward  toward  the 
coccyx. 

Colostomy  may  be  imperative  for  the  relief  of  threatening  obstructive 
symptoms  due  to  sudden  blocking  of  the  stenosed  canal  which  cannot  be 
readily  or  safely  remedied  by  proctotomy.  It  is  especially  indicated 
Mhen  the  attending  ulcerating  and  suppurative  or  fistulous  complica- 
tions are  extensive,  contraindicating  direct  attack  upon  the  rectum,  and 
when  a  temporary  diversion  of  the  fecal  current  away  from  the  rectum 
is  desirable.  Later,  when  these  conditions  have  disappeared  and  when 
the  general  health  of  the  patient  has  become  improved,  dilatation  or  re- 
moval of  the  stenosed  portion  of  the  intestine  may  be  undertaken  for 
tlie  purpose  of  restoring  the  natural  channel  and  allowing  the  artificial 
anus  to  be  closed. 

Excision  of  the  affected  segment  of  the  intestine  is  the  one  radical 
method  of  treatment  available,  and  in  the  more  extreme  and  intractable 
cases  should  be  resorted  to.  Long  and  high-reaching  strictures  are 
especially  rebellious  to  any  less  radical  methods  of  treatment.  Stricture 
near  the  anus  not  complicated  by  perirectal  indurations  may  be  re- 
moved without  injuring  the  sphincters,  as  in  the  operations  described 
later  for  the  removal  of  hemorrhoids.  In  the  more  aggravated  cases 
full  amputation  of  the  lower  end  of  the  rectum  will  be  required.  The 
higher-lying  stenosis  calls  for  resection  of  the  diseased  segment,  followed 
by  suture.  The  technique  of  these  operations  is  identical  with  that  re- 
quired for  the  removal  of  malignant  growths  of  the  rectum,  in  which 
connection  it  has  been  fully  discussed  (page  489). 

A^'0-EECTAL  TuBEECULOSis. — Tuberculosis  may  develop  in  the  ano- 
rectal region,  either  in  the  subcutaneous  or  submucous  tissue,  or  in  the 
skin.  Tuberculosis  of  the  connective  tissue  leads  to  abscesses  and  fis- 
tulse,  and  has  been  mentioned  in  connection  with  those  conditions.  The 
opening  of  these  abscesses  may  be  followed  l)y  more  or  less  necrosis  of 
the  overlying  skin  and  the  degeneration  of  the  condition  into  a  frank 
tuberculous  ulcer.  (See  Fig.  296.)  These  are  not  primarily  tuberculosis 
of  the  skin.  Primary  tuberculosis  of  the  skin  about  the  anus,  compar- 
able to  lupus  of  the  face,  is  relatively  rare  :  it  is  most  often  associated 
with  lupus  of  the  external  genital  organs  in  woman — the  esthiomene  of 
the  French.  Such  ulcers  present  the  peculiar  character  of  tuberculous 
ulcerations. 

The  local  affection  first  manifests  itself  by  the  formation  of  sujser- 
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Fig.  296. 


Tuberculous  ulcer  of  the  anus  (after  Esraardi). 


ficial  tubercles,  which  coalesce.  By  subsequent  necroses  an  ulcer  results 
which  extends  peripherally,  surrounded  by  a  zone  of  infiltrated  connec- 
tive tissue.  Cicatrization  is  fre- 
quently present  at  one  part  while 
the  ulcer  is  extend  in  jy  at  other 
points.  The  extent  of  the  infil- 
tration and  the  destruction  of  tissue 
may  vary  greatly.  In  the  most 
aggravated  cases  the  perirectal  tis- 
sue may  become  so  extensively  de- 
stroyed as  to  cause  the  end  of  the 
rectum  to  project  as  an  isolated 
mass  in  the  middle  of  the  excava- 
tion. The  affection  is  most  fre- 
quent in  young  persons.  Tuber- 
cular inflammation  at  the  anal 
margin,  in  which  the  proliferative 
process  is  marked  and  the  tendency 
to  necrosis  is  delayed,  may  result  in 
the  production  of  condylomatous 
masses  which  may  be  confounded 
with  carcinoma  or  with  venereal 
disease.  A  similar  tubercular  in- 
filtration of  the  walls  of  the  rectum 
at  any  part  of  its  course  may  also 
occur,  and  has  already  been  noted  in  the  description  of  chronic  stenosing 
j)roctitis.  The  hyperplasia  caused  by  the  tubercular  infection  increases 
manyfold  the  thickness  of  the  walls  of  the  intestine  and  produces 
marked  stenosis.  Its  characteristics  are  more  those  of  a  new  gro^v^th 
than  of  simple  inflammatory  infiltration.  It  tends  to  invade  neighbor- 
ing tissues  and  to  break  down  into  abscesses,  as  do  similar  deposits  in 
other  regions  of  the  body. 

Superficial  tubercular  ulcerations  of  the  rectal  mucous  membrane  are 
not  infrequent  as  epiphenomena  in  the  course  of  intestinal  tuberculosis. 
Every  degree  of  superficial  infiltration  and  ulceration  may  attend  the 
deeper  stenosing  hyperplasia. 

The  diagnosis  of  the  various  forms  of  ano-rectal  tuberculosis  is 
usually  indicated  by  the  evident  existence  of  advanced  tuberculosis  of 
other  organs.  The  tissues  forming  the  base  and  borders  of  the  ulcers 
present  the  peculiar  conditions  characteristic  of  tubercular  degeneration. 
There  is  rarely  present  any  underlying  induration.  The  borders  are 
quite  clean  cut,  irregularly  eroded,  in  places  undermined  ;  their  surface 
exudes  a  scanty  muco-purulent  secretion  ;  the  sensations  provoked  by 
them  are  those  of  uneasiness  and  discomfort  rather  than  positive  pain. 
The  diagnosis  may  be  established  by  the  demonstration  of  the  special 
microscopic  characteristics  of  tuberculous  inflammation  in  a  portion  of 
the  base  and  the  margin  excised  for  the  purpose,  and  may  be  further 
confirmed  by  inoculative  tests. 

In  the  treatment  the  greatest  importance  attaches  to  general  hygienic 
and  supporting  measures.  Locally,  stimulating  and  detergent  applica- 
tions are  indicated.     Vigorous  curetting,  followed  by  iodoform  dressing, 
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alternating  with  balsam  of  Peru  and  naphthalin,  will  promote  cicatriza- 
tion, and  in  those  cases  in  which  the  local  disease  is  limited  and  infection 
of  other  organs  is  not  far  advanced,  may  effect  a  cure.  Formal  extirpa- 
tion can  rarely  be  indicated.  Abscesses  should  be  opened  and  fistulous 
tracts  divided.  Stenosis  will  be  treated  by  bougie  dilatation,  proctotomy, 
or  colostomy  as  the  especial  conditions  may  seem  to  indicate.  Despite 
all  treatment,  the  lesions  of  ano-rectal  tuberculosis  often  persist  until 
death  from  other  lesions  occurs. 

Syphilitic  Lesions  of  the  Axus  axd  the  Eectum. — Chancre  of 
the  anus  is  not  very  rare,  being  met  with  more  frequently  in  women  than 
in  men.  Its  essential  characteristics  are  the  same  as  those  of  chancre 
elsewhere,  but,  OAving  to  the  irritations  to  which  it  is  subjected  by  its 
location,  it  tends  to  pursue  a  more  chronic  course,  and  is  likely  to  become 
complicated  by  inflammatory  and  ulcerative  epiphenomena.  An  ultimate 
degeneration  into  a  condylomatous  condition  is  not  infrequent.  More 
rarely  intrarectal  chancres  have  been  detected.  Xou-syphilitic  venereal 
ulcers  (anal  chancroids)  should  be  mentioned  in  this  connection.  These 
are  much  more  frequently  met  with,  especially  in  women,  being  due  to 
auto-inoculation  from  similar  sores  of  the  vulva  or  from  accidental  con- 
tact with  the  penis  during  coition,  even  when  sodomy  has  not  been 
practised.  Tliey  do  not  differ  from  similar  ulcers  elsewhere  except  in 
the  greater  tendency  to  chronicity  and  phagedena  which  their  position 
provokes. 

Mucous  patches  are  prone  to  develop  at  the  anal  verge  in  the  sec- 
ondary stage  of  an  attack  of  syphilis.  Presenting  themselves  at  first  as 
slightly  elevated  excoriated  plaques  of  skin  about  the  anus,  they  undergo 
proliferative  and  ulcerative  changes.     Broad,  wart-like  masses  (condy- 

FiG.  297. 


Syphilitic  condylomata  of  the  anus  (proliferating  mucous  patch). 


lomata)  develop  which  are  seamed  with  fissures,  and  from  the  surface  of 
which  a  very  offensive  muciform  secretion  exudes.  They  readily  become 
ulcerated,  degenerating  into  shallow,  indolent  ulcers,  which  take  the 
place  of  most  of  the  elevated  disk,  irregular  remains  of  which,  however, 
may  still  persist  as   hypertrophic   masses  about   the   ulcer.     Fig.  297, 
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redrawn  from  one  of  the  plates  of  Ball,  shows  well  the  broadly-flattened 
warty  growths  thus  developed. 

The  local  treatment  of  syphilitic  condylomata  consists  in  the  adop- 
tion of  means  of  keeping  the  parts  dry  and  clean  and  promoting  the 
cicatrization  of  ulcerated  surfaces.  Frequent  irrigations  with  mild  anti- 
septic fluids  should  be  practised,  and  pads  of  absorbent  cotton  should  l)e 
kept  between  the  folds  of  the  nates.  The  surface  of  the  vegetations  after 
each  cleansing  should  be  freely  dusted  with  a  powder  composed  of  equal 
parts  of  powdered  starch  and  calomel  or  aristol.  If  the  vegetations  are 
very  exuberant,  they  should  be  cauterized  by  carbolic  acid  or  chloride- 
of-zinc  paste  or  some  other  active  escharotic.  Energetic  systemic  anti- 
syphilitic  treatment  should  in  all  cases  be  carried  on  at  the  same  time 
with  these  local  measures. 

In  the  late  secondary  and  early  tertiary  periods  of  syphilis  ulcerations 
frequently  appear  in  the  rectum  which  are  quite  as  characteristic  as  are 
their  congeners  in  the  pharynx  or  post-nasal  space.  They  are  chiefly 
located  near  the  anus,  may  be  confined  to  the  cavity  of  the  rectum,  may 
involve  the  anal  orifice,  or  may  extend  outward  upon  the  surrounding 
integument.  They  present  well-cut  borders,  not  undermined  nor  indu- 
rated. Their  base  is  smooth,  and  secretes  quite  abundantly  a  purulent, 
sanious  matter.  Extensive  destruction  of  tissue  has  in  some  instances 
resulted  from  them.  Other  syphilitic  lesions  elsewhere  may  be  present 
that  give  a  clue  to  the  specific  nature  of  the  rectal  disease  or  the  earlier 
history  may  be  clear.  In  their  treatment  the  local  stimulating  and  anti- 
septic treatment  appropriate  to  all  ulcers  in  this  region  should  be  ener- 
getically applied,  together  with  general  specific  treatment.  They  are, 
however,  often  rebellious  to  treatment,  and  in  their  more  aggravated 
forms  may  require  to  be  freed  by  colostomy  from  the  continuous  irrita- 
tion of  the  fecal  current  before  cicatrization  can  be  secured.  They  are 
among  the  most  frequent  lesions  from  which  develops  the  chronic  prolif- 
erative stenosing  form  of  proctitis,  as  has  been  pointed  out  in  the  section 
devoted  to  that  form  of  inflammation. 

Rarest  of  all  the  syphilitic  affections  of  the  rectum  is  a  circumscribed 
gumma  forming  in  the  rectal  wall  and  producing  the  usual  symptoms  of 
a  neoplasm.  Literature  contains  records  of  but  three  or  four  well-authent- 
icated cases  of  this  kind,  and  men  of  long  and  extensive  observation  in 
the  field  of  syphilis  have  never  met  with  it. 

Congenital  syjphilis  presents  itself  most  frequently  as  a  sort  of  erythema 
about  the  anus  with  numerous  fissures,  easily  confounded  with  the  irrita- 
tion often  caused  in  infants  by  contact  with  the  urine  and  fseces.  If 
neglected,  these  develop  after  some  months  into  shallow  ulcerations  from 
which  a  serous  secretion  oozes.  The  presence  of  other  syphilitic  lesions 
upon  other  parts  of  the  body  makes  the  diagnosis  easy. 

Hemorrhoids  (Piles). — Varicose  dilatation  of  the  ano-rectal  veins 
is  a  very  common  affection.  From  the  projecting  lobulated  masses 
which  frequently  result  the  common  term  "  piles "  is  given  to  them ; 
from  the  tendency  to  bleed  that  they  manifest  they  gain  the  name  of 
hemorrhoids,  from  alfwppoiz,  a  flow  of  blood.  According  as  the  swell- 
ing is  located  externally  or  internally  to  the  muco-cutaneous  junction 
they  have  been  classified  as  external  or  internal  piles.  Clinically,  this 
division   is  just,   but  pathologically  it   is  unimportant,  as  the  essential 
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changes  are  identical  in  each  location,  and  most  frequently  the  two  varie- 
ties are  associated  in  different  degrees  of  development. 

The  varicosities  often  begin  to  develop  in  early  life,  even  in  infancy^ 
but  it  is  rare  that  they  assume  proportions  requiring  surgical  attention 
before  adult  age  is  reached.  In  many  cases  intercurrent  conditions  have 
been  the  causes  of  their  aggravation  and  development  into  a  troublesome 
affection.  Such  exciting  and  aggravating  causes  may  be  constipation, 
abuse  of  cathartics,  sedentary  habits,  the  various  inflammatory  and  neo- 
plastic affections  of  the  rectum  or  of  the  adjacent  pelvic  organs,  preg- 
nancy, and  such  cardiac  and  hepatic  affections  as  may  produce  portal 
congestion.     The  two  sexes  are  equally  subject  to  them. 

The  beginning  of  the  hemorrhoidal  varicosity  is  usually  at  the  point 
of  anastomosis  of  the  radicles  of  the  two  sets  of  veins,  inferior  and 
superior;  that  is,  where  the  portal  and  caval  systems  communicate  in 
the  narrow  zone  just  within  the  anal  orifice.  Plate  VI.,  Figs.  1  and  2, 
from  dissections  by  Otis  of  Boston,  show  well  the  arrangement  of  these 
veins  at  the  rectal  outlet.  Should  the  dilatation  be  confined  to  the  radi- 
cles of  the  inferior  hemorrhoidal  veins,  an  external  pile  only  results 
(Plate  VI.).  Occasionally  the  varicose  aflPection  is  not  limited  to  the 
radicles  in  the  submucous  coats  of  the  intestine,  but  extends  in  a  vary- 
ing degree  to  the  more  distant  trunks  and  plexuses.  As  far  as  the  pile 
is  concerned,  however,  the  lesion  is  confined  to  a  narrow  zone  of  the 
mucous  and  the  submucous  tissue.  In  the  simplest  foi'm  of  the  lesion 
the  venous  radicles  present  ampulla-like,  fusiform,  or  contorted  dilata- 
tions. The  aggregation  of  a  group  of  these  dilatations,  distended  with 
blood,  produces  the  hemorrhoidal  tumor.  A  series  of  such  swellings^ 
more  or  less  fused  together  or  as  isolated  lobulated  masses,  may  surround 
the  outlet  of  the  bowel.  The  accompanying  j)late  (Plate  VII.,  Fig.  2),. 
reproduced  from  Quenu  and  Hartmann,^  show  the  resulting  anatomical 
condition.  The  process  not  infrequently  involves  both  sets  of  radicles,, 
resulting  in  the  development  of  a  double  concentric  chaplet  of  piles. 
This  is  well  shown  in  the  accompanying  chromo-lithographic  plate,, 
which  was  drawn  from  one  of  my  own  patients  just  previous  to  proceed- 
ing to  extirpation  (Plate  VII.,  Fig.  1). 

The  superficial  capillaries  of  the  mucous  membrane  are  also  prone  to 
become  dilated,  and  this  nsevus-like,  hemorrhagic  degeneration  of  the 
mucosa  may  be  the  predominating  lesion. 

The  microscopic  anatomy  of  a  pile  shows  varying  conditions  of 
the  dilated  veins  :  in  some  cases  the  vein  tunic  will  be  thickened  from 
inflammatory  hyperplasia ;  more  frequently  the  vein-wall  is  attenuated, 
sometimes  being  reduced  to  a  thin  layer  of  fibrous  tissue.  In  some 
places  the  proper  walls  of  the  veins  are  not  recognizable,  but  there 
remain  simply  irregular  cavities  in  the  midst  of  a  fibrous  stroma — a  true 
cavernous  angioma.  On  the  other  hand,  obliteration  of  some  of  the 
cavities  may  have  occurred  through  thrombosis  and  endophlebitis.  In 
the  accompanying  plates  (Figs.  57  and  58),  drawn  by  Dr.  J.  P.  War- 
basse  from  sections  of  piles  removed  by  operation,  these  various  changes 
are  clearly  shown  (Plate  VIII.).  The  mucous  covering  of  the  internal 
pile  presents  the  lesions  of  chronic  inflammation  :  in  parts  it  is  thick- 
ened by  glandular  and  fibrous  proliferation   and  cell-infiltration,  while 
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PLATE    VI 


Dissection  sliowing  tlie  Arrangement  of  the  Ano-rectal  Veins.     (OTIS.) 

An  alcoholic  preparation  of  the  lower  rectum  opened  lengthwise  in  the  median  line  anteriorly, 
a  portion  of  the  mucous  membrane  and  muco-cutaneous  tissue  having-  been  removed  to  expose  the 
internal  and  external  hemorrhoidal  veins. 

X,  x'.  The  lowermost  plica  transversaiis  recti,  one  of  a  series  of  ineffaceable  transverse  folds 
that  are  present  in  the  rectum,  with  considerable  variation  as  to  their  number  and  distinctness  in 
different  individuals,  a.  The  short  and  narrow  anastomoses  between  the  dilated  portion  of  the 
internal  hemorrhoidal  veins  above  and  the  dilated  portion  of  the  external  hemorrhoidal  veins  below. 
e.  Dilated  external  hemorrhoidal  veins,  g.  The  sulcus  or  groove  that  encircles  the  anal  orifice.  Just 
above  are  to  be  seen  the  coluninas  and  lacunx  of  Morgagni.  i  s.  Internal  sphincter,  e  s.  External 
sphincter. 

Fig.  2, 


Longitudinal  Section  through  the  Rectal  Outlet,  semi-diagrammatic.     (OTIS.) 

1.  Skin.  2.  External  sphincter.  3.  Levator  ani.  4.  Longitudinal  muscular  fibres.  5.  Circular 
muscular  fibres  terminating  in  the  internal  sphincter.  6.  Internal  hemorrhoidal  veins  in  the  sub- 
mucosa.  7.  Mucous  membrane.  8.  One  or  more  papilla^  often  seen  on  the  bases  of  the  columns. 
9.  The  ano-rectal  groove  which  is  produced  by  the  distention  of  the  internal  veins  just  above  it  and 
the  external  veins  just  below  it.  In  the  dead  body,  where  the  veins  are  empty,  the  groove  will  not 
be  apparent,    lu.  Dilated  portion  of  an  external  hemorrhoidal  vein. 


PLATE  VII. 


Fig.  1. 


MIXED    HEMORRHOIDS. 

A.  CEdematous  External  Hemorrhoid. 

B.  Protruding  Internal  Hemorrhoid. 

C.  Large  Mixed  Tumor,  with  Superficial  Slough. 


Fig.  2 


Dissection    showing    Hemorrhoidal    Varicosities        Veins    infected    with 
tallow  are  colored  Blue;   Arterial  twigs  in  Red.     (Quenu  and  Hartnnann.) 


PLATE    VIII. 
Fig.  I. 


Vertical  Section  of  Hemorrhoidal  Tumor,  showing  Submucous  Blood  Sinuses. 
a.  Organized  clot. 


Fig.  2. 
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Section  of  Hemorrhoidal  Tumor,  showing  Cavernous  Degeneration. 
a.  Beginning  thrombus  formation. 
h.  Thrombus  in  the  process  of  organization. 
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from  distention  and  erosion  areas  of  thinning,  even  of  ulceration,  may 
coexist.  The  cutaneous  covering  of  the  external  pile  as  the  result  of 
continual  irritation  often  becomes  thickened  and  elongated,  and  ulti- 
mately develops  into  a  flabby  tab. 

In  all  piles  the  venous  element  is  chiefly  involved  :  the  arteries  play 
no  part  in  their  formation,  but  in  certain  more  aggravated  and  long- 
standing cases  a  distinct  enlargement  of  the  arterial  twigs  which  supply 
the  affected  segment  of  bowel  occurs. 

The  tissue-changes  just  described  are  confined  to  the  submucous  tissue 
and  the  overlying  mucosa.  Abundant  loose  connective  tissue  inter- 
venes between  the  pile-mass  and  the  muscular  tuuic.  The  tumor  pro- 
jects in  the  cavity  of  the  bowel  and  tends  to  elongate  and  become 
pedunculated,  pressing  downward  upon  the  sphincters  and  ultimately 
protruding  through  them  during  defecation.  At  first  this  prolapse  only 
occurs  from  unusual  pressure  and  straining,  but  the  elongation  of  the 
pile  may  become  more  pronounced  and  the  sphincter  more  relaxed,  with 
the  result  that  ultimately  the  pile  habitually  protrudes  or  at  once 
descends  whenever  any  abdominal  pressure,  as  in  coughing  or  lift- 
ing, is  exerted. 

Piles  are  prone  to  acute  hijlammatory  crises,  which  are  essentially 
attacks  of  circumscribed  phlebitis  and  periphlebitis  due  to  their  infec- 
tion from  the  pathogenic  organisms  of  the  region.  The  result  of  such 
an  attack  may  be  obliteration  of  the  varix  and  cure  of  the  pile. 
Abscesses  and  fistulse  are  not  uncommon  sequelae.  The  infection  more 
frequently  determines  a  partial  thrombosis,  often  of  the  deeper  ampullae 
only,  and  the  result  of  the  attack  is  simply  to  aggravate  the  pre-existing 
condition  by  adding  to  it  indurated  knots  and  more  or  less  persistent 
chronic  inflammatory  oedema  and  hyperplasia.  Limited  superficial 
necroses  and  ulcerations  are  not    infrequent. 

Bleeding  is  so  frequent  a  complication  in  the  course  of  a  pile  that  as 
a  symptom  it  dominates  popular  tliought  in  connection  with  the  affec- 
tion. More  frequently  it  is  a  capillary  oozing  from  the  easily-lacerated 
dilated  vessels  of  the  mucous  membiane,  but  it  may  occur  from  a  minute 
opening  into  a  cavernous  blood-space  or  from  vessels  opened  by  ulcera- 
tion. The  last-named  conditions  may  give  rise  to  great  losses  of  blood, 
even  to  fatal  anaemia.  Usually  the  amount  of  bleeding  is  slight  and  is 
provoked  only  by  defecation.  It  may  recur  with  each  stool  for  a  time, 
and  then  cease,  only  to  recur  again  after  some  interval.  The  daily 
losses  of  blood,  though  slight,  when  persistent  for  a  long  period  may 
cause  profound  anaemia,  suggestive  of  the  cachexia  of  advanced  malig- 
nant disease.  The  tendency  to  bleeding  is  favored  by  prolapse  of  the 
tumor. 

The  symptoras  caused  by  piles,  other  than  those  incident  to  pro- 
lapse, the  inflammatory  crises,  and  the  bleedings  already  mentioned,  are 
not  well  marked.  Some  feeling  of  pressure  at  the  anus,  some  pain  in 
defecation,  some  discomfort  when  sitting  down,  comprise  the  list.  In 
the  absence  of  the  complications  named  they  form  simply  an  infirmity 
more  or  less  troublesome  according  to  the  degree  of  the  development  of 
the  tumors  and  the  social  state  of  the  patient.  Only  in  a  small  propor- 
tion of  cases  do  they  attain  such  development  as  to  call  for  operative 
surgical  treatment. 
Vol.  IV.— 34 
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The  diagnosis  demands  in  all  cases  inspection  by  the  surgeon.  Any 
abnormality  appearing  at  the  anus,  especially  if  it  is  attended  by  bleed- 
ing, is  usually  ascribed  by  patients  to  piles.  Hence  the  iraportauee  of 
actual  inspection  before  accepting  such  ready-made  diagnoses. 

To  recognize  external  hemorrhoids  is  generally  easy.  The  cutaneous 
folds  are  regularly  arranged  about  the  circumference  of  the  anus.  The 
absence  of  chancrous  ulcers  and  other  venereal  manifestations  differen- 
tiates them  from  condylomata.  The  possibility  of  carcinomatous  vegeta- 
tions protruding  at  the  anus  being  mistaken  for  external  piles  vanishes 
upon  the  most  cursory  examination.  When  an  inflammatory  crisis  is 
under  way,  the  tumors  become  turgid  and  painful^  attended  with  some 
tenesmus  and  sphincteric  spasm.  Upon  inspection  one  or  more  livid, 
distended,  exquisitely  sensitive  tumors  of  the  size  of  a  large  pea  to  that 
of  a  small  nut  are  seen  at  the  anal  margin,  together  with  oedema  of  the 
adjacent  folds. 

Internal  hemorrhoids  are  readily  recognized  when  they  are  turgescent 
and  protrude.  The  soft  elastic  masses  which  they  form  have  nothing  in 
common  with  the  firm  glandular  or  fibroid  tumors  of  polypi  or  the  ir- 
regular indurations  of  malignant  neoj)lasms.  The  uniform  circular  fold 
of  simple  rectal  prolapse  ought  never  to  be  confounded  with  the  lob- 
ulated  masses  of  piles.  When  the  tumors  do  not  protrude,  if  the  patient 
strains  down  as  if  at  stool  and  the  anal  borders  be  separated  by  the 
fingers,  they  will  come  into  view,  and  sometimes  be  made  to  protrude. 
This  may  be  facilitated  by  the  administration  of  an  enema  of  warm 
water  a  few  minutes  before  the  examination.  A  more  perfect  examina- 
tion may  be  made  under  ansesthesia.  When  the  sphincters  are  dilated 
the  whole  pile-bearing  area  rolls  out  into  full  view. 

Treatment. — In  a  large  class  of  cases  merely  palliative  treatment  is 
required.  The  general  health  is  to  be  cared  for  :  other  affections  which 
may  have  aggravated  or  excited  the  troublesome  manifestations  of  the 
piles  are  to  be  inquired  for  and  relieved ;  regularity  in  the  function  of  defe- 
cation is  to  be  established  and  a  soft  condition  of  the  stools  maintained. 
Local  douching  of  the  anus  after  each  stool  with  cold  water  is  of  value 
in  overcoming  the  tendency  to  relaxation  of  the  sphincters  and  in  promot- 
ing contraction  of  the  swellings.  The  use  of  harsh  and  irritating  mate- 
rials to  wipe  the  anus  must  be  avoided.  The  lesser  congestive  and 
hemorrhagic  symptoms  may  be  relieved  by  soothing  and  astringent  oint- 
ments and  suppositories.  Ulcerative  complications  call  for  the  treatment 
already  recommended  for  other  forms  of  ulcerative  proctitis.  Repeated 
and  considerable  bleeding,  frequent  occurrence  of  painful  crises,  trouble- 
some tendency  to  prolapse  or  irreducibility  of  the  prolapsed  mass,  call 
for  extirpation. 

External  Hemorrhoids. — When  the  cutaneous  tabs  which  develop 
over  the  adjacent  varicose  veins  interfere  with  the  ready  cleansing  of 
the  part  or  are  prone  to  become  irritated,  simple  excision  is  called  for. 
The  little  tumor  is  gently  put  upon  the  stretch  by  toothed  forceps  and 
cut  away  at  its  base  with  bistoury  or  scissors.  The  small  wound  left  is 
sutured  or  left  to  granulate. 

When  inflamed,  instead  of  limiting  treatment  to  the  use  of  fomenta- 
tions, as  of  lead  and  opium,  it  is  better  to  incise  the  small  thrombosed 
tumor  that  presents  and  turn  out  the  blood-clot  by  gentle  pressure.     In 
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many  cases  a  more  speedy  and  radical  cure  will  be  secured  by  excising 
outright  the  Avhole  of  the  inflamed  mass.  One  or  two  properly-applied 
sutures  will  control  any  bleeding,  and  a  portion  of  the  wound  may  be 
left  open,  filled  for  the  time  being  Avith  a  bit  of  iodoform  gauze  as  a 
drain. 

Internal  hemorrhoids  may  be  excised  with  a  bistoury  and  the  wound 
sutured,  or  they  may  be  removed  by  the  actual  cautery,  or  they  may  be 
ligated  at  their  base  and  the  greater  part  of  the  strangulated  mass  cut 
away.  Whatever  method  is  resorted  to,  over-distention  is  always  to  be 
employed  as  a  preliminary  procedure.  The  bowels  should  have  been 
emptied  by  a  cathartic  the  previous  day,  and  the  lower  bowel  should 
have  been  cleared  out  by  an  enema  given  at  least  eight  hours  before  the 
time  of  operation.  The  patient  should  be  placed  in  the  exaggerated 
lithotomy  position  or  in  the  knee-chest  position.  Full  anaesthesia  must 
be  made.  After  dilatation  of  the  sphincter  and  full  inspection  of  the 
extent  of  the  varicose  degeneration  has  been  made  the  surgeon  will  deter- 
mine the  exact  operative  procedure  best  suited  to  the  case.  The  more 
aggravated  forms  of  hemorrhoids  which,  in  tumor-like  angiomatous 
masses  coalesce  so  as  to  involve  nearly  the  whole  circumference  of  the 
lower  rectum,  are  best  treated  by  systematic  extirpation  of  the  whole 
pile-bearing  segment  of  the  mucous  membrane.  This  method  is  known 
as  the  method  of  AVhitehead.  In  the  less-generalized  forms  of  piles, 
where  a  certain  isolation  and  pedunculation  of  the  tumors  exist,  each 
pile  may  be  separately  extirpated.  Piles  that  are  complicated  by  much 
inflammation  of  the  mucous  membrane  about  their  base,  or  which  are 
gangrenous,  are  best  destroyed  by  the  actual  cautery.  A  description  of 
the  technique  of  typical  operations  by  excision,  by  ligation,  and  by  cau- 
terization is  subjoined.  In  many  cases  combinations  of  these  various 
procedures  may  best  be  employed. 

Excision  of  Pile-hearing  Segment. — The  patient  being  in  the  exagge- 
rated lithotomy  position  and  the  sphincter  having  been  dilated,  an  incision 
is  carried  around  the  entire  circumference  of  the  bowel  at  the  muco- 
cutaneous junction  down  to  the  external  sphincter.  Care  is  to  be  exer- 
cised not  to  cut  away  any  of  the  skin,  but  to  preserve  all  its  irregulari- 
ties. It  is  not  always  easy  to  recognize  at  once  the  muscular  fibres  of 
the  sphincter,  which  are  likely  to  be  flabby  and  atrophied.  Before  any 
deepening  of  the  dissection  is  done  the  nmscle  must  be  clearly  identified. 
When  this  has  been  secured  at  any  point  it  is  easy  thereafter  to  keep 
within  it,  and  the  dissection  may  proceed  more  rapidly.  Traction  is 
made  upon  the  ring  of  mucous  membrane  as  it  is  freed  from  the  muscular 
layer  by  the  fingers  and  scissors  until  the  enucleation  has  been  carried 
up  beyond  the  diseased  area  of  mucous  membrane.  This  will  usually  be 
from  an  inch  to  an  inch  and  a  half  in  height.  C^are  must  be  taken  at 
first  to  hug  closely  the  inner  surface  of  the  sphincter  muscle,  and  thus 
to  keep  outside  the  vascular  tissue  of  the  tumor  ])roper,  lest  an  undesir- 
able amount  of  hemorrhage  occur  and  the  enucleation  be  embarrassed. 
When,  however,  at  any  point  the  sound  tissue  beyond  the  tumor  has  once 
been  reached,  the  further  enucleation  may  be  readily  and  safely  accom- 
plished by  w^orking  in  a  circular  direction  around  the  bowel  from  this 
point,  and  thence  dowuM'ard  to  the  anal  margin.  It  is  important  that 
the  dissection  be  pushed  upward  well  beyond  the  diseased  portion  at  all 


532  SURGERY  OF  THE  LARGE  mTESTINES. 

points,  so  that  the  final  transverse  section  of  the  bowel  shall  be  made 
through  healthy  mucous  membrane.  The  healthy  mucous  membrane 
having  been  reached,  the  diseased  segment  is  to  be  cut  away  by  a 
squarely  transverse  cut,  and  the  edges  of  the  healthy  stump  sutured  to 
the  skin  below  by  many  fine  silk  sutures.  In  order  to  keep  control  over 
the  stump  the  division  and  suturing  are  to  be  done  through  only  a  part  of 
its  circumference  at  a  time  :  at  nearly  every  cut  a  small  submucous 
arteriole  will  spurt,  which  must  be  clamped  and  tied  before  the  suturing 
to  the  skin  is  done.  Thus,  advancing  step  by  step,  the  final  complete 
suture  is  accomplished. 

At  first  the  line  of  sutures  will  be  well  outside  the  anus,  but  as  time 
passes  the  rectal  walls  again  regain  their  tonicity  and  retract  upward 
somewhat ;  the  sphincters  regain  their  power  of  contraction,  and  the  skin 
adherent  to  the  surface  of  the  external  muscle  is  drawn  upward,  until 
finally  the  suture-line  will  be  found  to  have  disappeared  within  the 
anus.  This  operation  in  ordinarily  skilled  hands  is  somewhat  tedious 
and  is  often  bloody.  .  It  should  not  be  undertaken  by  one  unaccus- 
tomed to  delicate  operative  manipulations,  nor  without  the  presence  of 
good  assistants,  good  light,  and  suitable  instruments.  ,  The  result,  how- 
ever, in  appropriate  cases  is  an  ideal  restoration  of  the  outlet  of  the  rec- 
tum to  a  healthy  condition. 

By  Ligature. — The  sphincter  having  been  dilated,  the  pile  is  seized 
with  a  volsellum  forceps  and  drawn  down.  Then  with  a  pair  of  sharp 
scissors  it  is  separated  from  its  connection  with  the  muscular  and  sub- 
cutaneous tissues  upon  which  it  rests,  the  cut  being  made  in  the  sulcus 
where  the  skin  and  mucosa  meet  and  carried  upward  on  either  side  in 
the  long  axis  of  the  bowel  to  such  a  distance  that  the  pile  is  left  con- 
nected only  by  an  isthmus  of  vessels  and  mucous  membrane.  This  isth- 
mus is  now  tied  by  a  silk  ligature  as  tightly  as  possible.  If  the  pile  be 
large,  a  portion  of  it  may  now  be  cut  off,  taking  care  to  leave  a  sufficient 
stump  to  prevent  the  ligature  from  slipping  off".  Each  pile  in  turn  is 
treated  in  this  way. 

If  the  base  is  broad,  it  may  be  transfixed  by  a  needle  bearing  a  double 
ligature  and  the  two  halves  separately  ligated.  This  is  the  quickest  and 
safest  method  of  dealing  with  well-formed  piles  which  do  not  involve 
the  entire  circumference  of  the  anus.  It  is  especially  applicable  in  the 
case  of  anaemic  and  aged  patients. 

Clamj)  and  Cautery. — The  sphincter  having  been  dilated,  the  pile  is 
seized  with  volsellum  forceps  and  drawn  down,  and  its  base  incised  at 
the  junction  of  the  skin  and  mucous  membrane,  as  in  the  operation  with 
the  ligature.  A  clamp  is  applied  to  the  base,  strongly  compressing  it : 
the  greater  part  of  the  pile  is  cut  away  with  the  scissors  and  the  stump 
is  then  seared  with  the  actual  cautery,  after  which  the  clamp  is  removed. 
The  eschar  falls  in  a  few  days,  leaving  a  granulating  surface  to  heal. 
The  use  of  a  clamp  is  simply  to  secure  temporary  hsemostasis  until  the 
cautery  can  be  applied. 

After-treatment. — A  suppository  of  opium  and  hyoscyamus  (morphise 
sulphatis,  gr.  ^ ;  extracti  hyoscyami,  gr.  j)  should  be  placed  in  the  rec- 
tum at  the  conclusion  of  the  operation.  On  the  second  day  after  the 
operation  a  mild  laxative  should  be  given  ;  immediately  preceding 
the    evacuation  an  enema  of   olive  oil  should    be    given    to    facilitate 
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the  passage.  Necessary  care  should  be  taken  to  prevent  subsequent 
constipation. 

Interstitial  Injections. — Obliteration  of  hemorrhoids  by  injecting  into 
their  tissue-spaces  coagulating  and  irritating  fluids,  such  as  carbolic  acid, 
chloride  of  zinc,  subsulphate  of  iron,  etc.,  have  been  much  in  vogue 
among  a  class  of  charlatans  as  a  means  of  treating  piles  "  Avithout  the 
use  of  a  knife  or  ligature."  In  many  cases  much  improvement  is  secured 
by  these  means  ;  in  others,  abscesses,  extensive  gangrene,  and  even  pyjemia, 
have  resulted.  The  method  has  nothing  to  i-ecommend  it  to  the  adoption 
of  the  educated  surgeon. 

Prolapsus. — The  looseness  of  the  submucous  connective  tissue  per- 
mits the  mucous  membrane  at  the  anal  outlet  to  be  readily  everted  in 
some  degree  whenever  the  sphincters  are  relaxed.  In  a  slight  degree 
this  may  attend  any  strained  defecation,  but  the  protruding  folds  are  at 
once  retracted  within  the  anus  upon  the  cessation  of  the  extruding  force. 
This  normal  eversion  may  become  exaggerated  in  various  degrees,  result- 
ing in  a  mass  that  either  protrudes  continually  through  the  anus  or  rolls 
out  at  the  least  straining  down. 

The  resulting  tumor  is  a  soft  conical  mass,  whose  florid  mucous 
covering   presents    uniformly    transverse    folds    encircling    it.     At    its 

Fig.  298. 


Prolapse  of  the  rectum  (Gross). 


apex  a  crater-like  depression  leads  into  tlie  canal  of  the  bowel.     (See 
Fig.  298.) 

In  its  lesser  degrees  rectal  prolajise  is  most  fi'cqucntly  met  with  in 
infants  and  young  children,  in  whom  it  is  brought  on  by  the  prolonged 
straining  attending  constipation,  j^himosis,  polyjii,  or  the  irritation  of 
worms.  In  adults  it  may  fallow  the  straining  provoked  by  stone  in  tlie 
bladder,  stricture  of  the  urethra,  orenlarged  prostate.  In  adolescence 
it  occasionally  occurs  from  no  other  apparent  cause  than  an  undue  relaxa- 
tion of  the  submucous  connective  tissue,  with  weakness  of  the  anal  leva- 
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tor  and  sphincter  muscles.  A  relaxed  condition  of  the  muscular  and 
fibrous  structures  constituting  the  floor  of  the  pelvis  predisposes  to  pro- 
lapse of  the  rectum  and  conduces  to  its  perpetuation  when  it  has  once 
occurred.  The  persistence  of  the  protrusion  in  turn  causes  greater  relaxa- 
tion and  atrophy  of  all  the  musculo-fibrous  apparatus  surrounding  the 
rectal  outlet.  If  neglected,  it  tends  to  increase  in  volume  and  in  some 
cases  attains  enormous  dimensions. 

In  its  earlier  and  less  severe  forms  the  prolapsing  mass  involves  only 
the  mucous  membrane,  which  has  been  dragged  away  from  the  muscular 
coat  by  the  yielding  of  the  submucous  connective  tissue.  Such  a  pro- 
lapse tends  to  reascend  spontaneously,  but  it  may  be  caught  and  held  by 
the  irritated  sphincter  and  persist  as  a  congested  and  oedematous  tumor. 
As  the  amount  of  prolapse  increases  all  the  coats  of  the  bowel  become 
involved  in  it.  Protrusions  of  much  size  contain  more  or  less  of  the 
peritoneum,  and  in  aggravated  cases  loops  of  intestine  or  the  uterine 
appendages  may  be  contained  in  the  herniated  mass.  As  long  as  the 
prolapse  involves  only  the  mucous  membrane  it  is  termed  a  partial 
prolapse ;  when  all  the  coats  become  dragged  out  it  is  a  complete 
prolapse. 

The  ordinary  prolapse  begins  at  the  anal  verge,  and  the  higher  parts 
become  gradually  dragged  upon  and  turned  out.  In  rare  instances,  how- 
ever, the  protrusion  consists  of  a  fold  of  the  higher  rectum  which  has 
become  invaginated  and  forced  downward  until  it  escapes  through  the 
anus.  Occasionally,  as  has  been  noticed  in  the  section  treating  of  intus- 
susception, an  ileo-colic  invaginated  mass  has  been  propelled  along  the 
Avhole  length  of  the  large  intestine  until  it  has  protruded  through  the 
anus.  In  the  latter  case  the  examining  finger  of  the  surgeon  will  detect 
the  sulcus  which  intervenes  between  the  surface  of  the  protruding  mass 
and  the  outlet  of  the  rectum.  In  the  ordinary  prolapse  the  surface  of 
the  tumor  is  continuous  at  its  base  with  that  of  the  anal  orifice,  without 
any  intervening  sulcus. 

Treatment  of  prolapse  of  the  rectum  includes  reduction  of  the  pro- 
trusion, removal  of  the  exciting  cause,  and  the  restoration  of  the  normal 
tonicity  of  the  parts. 

Reduction  of  the  protrusion  by  appropriate  manipulation  and  pres- 
sure is  easily  done,  except  in  recent  cases  in  which  the  mass,  swollen  by 
congestion  and  oedema,  is  tightly  gripped  by  a  spasm  of  the  sphincter. 
In  such  a  case  the  administration  of  an  anaesthetic  is  all  that  is  required 
to  remove  the  difficulty. 

Whatever  condition  may  be  present  that  tends  to  excite  much  strain- 
ing in  defecation  or  urination  must  be  remedied.  Stone  in  the  bladder 
and  prostatic  or  urethral  obstruction  require  their  appropriate  treatment. 
Constipation,  worms,  polypoid  and  hemorrhoidal  affections,  if  present, 
must  be  remedied  or  removed.  Relaxation  of  the  anal  outlet  may  be 
temporarily  counteracted  by  the  pressure  of  a  suitable  pad  held  in  place 
by  a  T-bandage  or  a  truss,  and  by  care  to  defecate  and  urinate  only 
wdiile  in  the  recumbent  position.  Whenever  any  protrusion  occurs  it 
should  be  replaced  at  once.  Locally,  cold  douches,  both  externally  to 
the  anus  and  as  internal  enemata,  should  be  given  after  every  stool. 
Subcutaneous  injections  of  a  moderately  irritating  character  into  the 
perirectal  tissue  may  be  made,  and  in  cases  of  moderate  relaxation  are 
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sometimes  of  decided  benefit.  For  such  injections  may  be  recommended 
ergotine,  gr.  ij  rubbed  up  in  half-drachm  of  a  2  per  cent,  sohition  of  car- 
bolic acid.  Unless  special  care  is  taken  to  cleanse  the  surface  of  the 
skin  where  the  injection-puncture  is  made  infection  and  subsequent 
abscess  are  quite  likely  to  follow  such  injections. 

Cases  that  are  not  cured  by  these  methods  of  hygiene  and  simple 
local  applications  must  be  subjected  to  more  radical  operative  measures. 
The  indications  are  to  overcome  the  relaxation  of  the  submucous  con- 
nective tissue  and  to  restore  tone  to  the  levator  and  sphincter  muscles,  or 
to  supplement  such  tone  by  plastic  narrowing  of  the  anal  orifice.  Of  the 
various  methods  which  have  been  suggested  for  effecting  these  ends,  there 
are  two  which  may  be  described  as  of  established  value — namely,  (1) 
longitudinal  cauterization  of  the  prolapsed  mucous  membrane,  and  (2) 
excision  of  a  wedge  of  tissue  from  the  patulous  orifice  followed  by  suture. 
For  yet  more  inveterate  cases  the  total  ablation  of  the  prolapsed  mass 
may  be  reserved  or  the  retracted  rectum  may  be  fixed  by  suture  to  the 
anterior  abdominal  wall. 

Longitudinal  Cauterization. — The  patient  having  been  anaesthetized 
and  placed  in  the  lithotomy  position,  the  thermo-cautery  should  be  drawn 
slowly  along  the  surface  of  the  prolapsed  mass  from  apex  to  base,  so 
as  to  produce  a  linear  eschar  throughout  the  whole  length  of  the  mass. 
As  the  sphincter  is  neared  the  eschar  should  be  made  deeper.  The 
number  of  stripes  may  vary  from  three  to  six  or  more  according  to  the 
size  of  the  prolapse.  Care  should  be  taken  to  choose  portions  of  the 
mucous  membrane  that  are  free  from  manifest  venous  dilatations.  After 
the  cauterization  has  been  effected  the  parts  should  be  lightly  dusted  with 
iodoform,  and  gently  reduced  within  the  sphincter.  The  patient  should 
be  confined  to  bed  until  the  wounds  are  entirely  healed.  The  bowel 
after  the  second  day  should  be  moved  by  a  saline  laxative,  and  softness 
of  the  stools  obtained  for  an  indefinite  time  thereafter.  For  some  time 
precaution  should  be  taken  to  permit  the  bowels  to  move  only  when  the 
patient  is  recumbent.  This  method  has  the  special  approval  of  Van 
Buren,  Allingham,  and  Kelsey. 

Cuneiform  'proctoplasty  is  effected  by  making  an  incision  in  the 
median  line  of  the  perineum  from  the  coccyx  to  the  margin  of  the  anus : 
into  this  the  finger  is  inserted,  and  by  it  the  posterior  cellular  connections 
of  the  rectum  are  broken  up.  A  knife  is  then  introduced  into  the  dilated 
anus  at  a  point  from  one-half  to  one  and  a  half  inches  to  one  side  of 
the  median  line — the  greater  the  relaxation  of  the  orifice  the  farther  away 
from  the  median  line  the  place  of  incision — and  from  this  point  a  deep 
incision  is  carried,  dividing  all  the  tissues  backward  to  the  coccyx, 
including  the  sphincter  muscle,  the  skin,  and  the  subcutaneous  cellular 
tissue.  The  knife  is  then  reintroduced  into  the  anus  a  like  distance  to 
the  other  side  of  the  median  line,  and  a  similar  incision  carried  backward 
to  the  coccyx.  Continuing  upward  from  this  cut,  a  long  triangular  piece 
should  furtlier  be  cut  out  of  the  posterior  wall  of  the  rectum,  embracing 
the  whole  thickness,  which  in  the  first  step  of  the  operation  had  been 
separated  from  its  pelvic  connections.  After  hsemostasis  has  been  secured 
the  incision  in  the  rectal  wall  is  sutured,  preferably  with  fine  silk  sutures, 
beginning  above  and  working  down  through  the  anal  margin,  the  knots 
being  tied  on  the  mucous  surface  of  the  bowel.     The  ends  of  the  divided 
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sphincter  are  next  carefully  sutured  in  apposition.  Finally,  the  ano- 
coccygeal incision  is  brought  together  with  deeply-placed  silkworm-gut 
sutures,  except  near  the  coccyx,  where  space  is  left  for  the  insertion  of 
a  small  mesh  of  iodoform  gauze  as  a  drain.  A  suppository  of  iodoform 
and  opium  should  be  placed  in  the  rectum.  Great  care  should  have  been 
taken  to  have  the  bowels  thoroughly  empty  at  the  time  of  the  operation, 
and  they  should  not  be  permitted  to  move  thereafter  until  the  fifth  day, 
when  they  should  be  moved  by  carefully  administered  enemata  of  sweet 
oil  and  of  warm  water.  Some  suppuration  may  take  place  and  a  tem- 
porary small  fecal  fistula  may  occur,  but  ultimate  sound  healing  with 
cure  of  the  prolapse  has  been  secured  in  the  cases  that  have  been  reported 
by  Roberts,  Bell,  and  Kammerer. 

Ventro-fixation.  of  the  Rectum. — Mr.  Herbert  Allingham  in  1888 
suggested  that  prolapse  might  be  due  in  some  cases  to  an  abnormally 
lengthened  rectal  mesentery,  and  that  in  such  cases  it  would  be  proper  to 
make  a  small  incision  through  the  abdominal  wall  on  the  left  side,  just 
above  the  outer  third  of  Poupart's  ligament,  then  introduce  the  fingers 
into  the  abdomen,  catch  hold  of  the  rectum,  pull  it  up  as  far  as  possible, 
and  finally  suture  its  mesentery  to  the  abdominal  wall,  so  as  to  cause  it 
to  become  adherent  and  prevent  any  subsequent  intussusception.  In 
1894,  Mr.  Caddy  of  Calcutta  put  this  suggestion  into  efi'ect  in  the  case 
of  a  much-weakened  man  who  was  suffering  from  a  complete  prolapse 
of  the  rectum  six  inches  in  length.  An  uncomplicated  recovery  from 
the  operation  and  a  complete  cure  from  the  prolapse  was  secured.  The 
case  was  reported  in  the  Annals  of  Surgery  for  February,  1895. 

Amputation  of  the  prolapsed  mass,  when  attended  by  full  precautions 
for  asepsis  and  hsemostasis,  may  be  effected  with  but  little  risk  of  un- 
toward results.  The  peritoneal  sac  will  be  more  or  less  widely  opened, 
and  as  much  of  it  may  be  unhesitatingly  excised  as  may  be  involved  in 
the  prolapse,  after  which  the  opening  in  it  should  at  once  be  carefully 
closed  by  suture.  The  technique  of  the  operation  is  very  similar  to  that 
of  the  removal  of  the  lower  segment  of  the  rectum  for  piles.  The 
incision  should  first  be  made  at  the  muco-cutaneous  junction,  and 
should  be  deepened  between  the  sphincter  and  the  mucous  membrane 
until  the  submucous  tissue  is  freely  opened  up  :  by  tearing  with  the 
fingers  and  snipping  with  scissors  the  prolapsed  mucosa  may  be  quickly 
separated  as  far  down  as  to  the  apex  of  the  mass,  forming  now  a  projecting 
cuff,  which  serves  as  a  convenient  mass  wherewith  to  make  subse- 
quent traction  and  to  expedite  the  further  steps  of  the  operation.  The 
prolapse  is  now  cut  across  at  the  level  of  the  anus,  dividing  the  anterior 
wall  first,  and  opening  the  peritoneal  cavity.  After  the  suture  of  the 
peritoneal  wound  the  rest  of  the  prolapse  is  rapidly  severed,  all  bleeding 
vessels  are  compressed  at  once,  as  tiiey  are  cut,  by  pressure-forceps, 
which  seize  the  entire  thickness  of  the  cut  end  of  the  bowel  and  secure 
it  from  retraction.  After  the  amputation  has  been  completed  the  bowel- 
stump  is  next  attached  to  the  margin  of  the  anus  by  many  silk  sutures, 
which  involve  the  whole  thickness  of  the  wall  of  the  rectum.  As  the 
forceps  are  in  turn  removed  in  preparation  for  the  suture,  any  bleeding 
point  made  evident  is  ligated. 

This  method  is  so  simple  in  its  execution  and  final  in  its  results  that 
it  may  be  resorted  to  not  only  as  a  dernier  ressort,  but  also  as  a  substi- 
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tute  for  other  methods.  It  induces  but  little  pain,  leaves  a  simple  ex- 
ternal wound,  and  involves  no  protracted  after-treatment.  The  risks  of 
serious  peritoneal  infection  will,  however,  always  require  especial  care  to 
guard  against  them. 

Perianal  Warts — Coxdylomata. — The  conditions  of  warmth 
and  moisture  presented  by  the  perineal  region  favor  the  development  of 
cutaneous  warty  growths,  especially  when  the  skin  is  habitually  irritated 
by  contact  with  acrid  secretions.  They  may  attain  very  considerable 
dimensions,  springing  from  narrow  pedicles  and  branching  out  into  cauli- 
flower-like masses  at  their  summits.  AVhen  covered  by  folds  of  the 
buttocks  the  secretion  exuded  from  the  follicles,  by  retention  and  decom- 
position, may  become  fetid  and  irritating,  and  excite  more  or  less  irrita- 
tion and  pruritus  of  the  surrounding  skin. 

These  warts  are  neither  syphilitic  nor  gonorrhoeal  in  their  nature, 
although  they  may  be  caused  by  the  irritation  of  a  gonorrhoeal  discharge 
or  the  secretion  from  the  syphilitic  lesion,  as  from  any  other  irritant. 
It  is  important  not  to  confound  them  with  the  raised  mucous  patch  of 
secondary  syphilis.  The  syphilide  presents  a  diffused  infiltration  and 
hypertrophy  of  the  superficial  layer  of  the  skin,  forming  a  broad,  flat 
elevated  mass,  without  the  tendency  to  pedunculization  and  cauliflower- 
like structure  of  the  non-specific  warts.  The  two  may  coexist.  Epi- 
thelioma at  the  verge  of  the  anus  will  present  at  its  early  stage  a  more 
or  less  warty  surface,  but  these  nodules  are  superimposed  upon  a  base  of 
deep  infiltration,  which  when  noted  will  declare  at  once  the  real  nature 
of  the  growth. 

Treatment. — Desiccation,  followed  by  ultimate  disappearance  of  peri- 
anal warts,  may  be  secured  by  scrupulous  attention  to  the  cleanliness  of 
the  part  and  by  frequent  dusting  into  the'  crevices  of  the  warty  growth 
such  astringent  powders  as  tannin  or  subsulphate  of  iron.  Crystals  of 
chromic  acid  are  even  more  effectual,  adding  a  moderate  escharotic  effect 
and  being  equally  painless.  The  use  of  the  more  active  escharotics,  such 
as  nitric  acid  or  potassa  cum  calce,  is  undesirable  on  account  of  the  dif- 
ficulty of  limiting  their  effects.  If  these  remedies  fail,  the  warts  may 
be  gotten  rid  of  by  excising  them  with  scissors  and  touching  each  bleed- 
ing point  Avith  the  thermo-cautery  :  this  method  may  be  used  at  first, 
without  resorting  to  the  other  remedies  mentioned.  If  the  growths 
obstinately  recur,  a  more  extensive  excision  of  the  skin  from  which  they 
spring  may  be  made. 

Eczema  of  the  Axus. — A  chronic  eczematous  condition  is  often 
developed  in  the  skin  about  the  anus  from  the  irritation  of  moist  acid 
discharges  flowing  over  it  and  the  persistence  of  congestive  conditions 
provoked  bv  hemorrhoids  or  other  lesions  of  the  region.  The  affection 
may  be  liniited  to  a  superficial  dermatitis  of  but  little  extent,  or  may 
involve  a  wide  area  of  the  perineum  and  buttocks,  presenting  the  changes 
of  chronic  eczema  in  an  aggravated  form.  Every  intervening  degree 
may  be  encountered. 

A  not  infrequent  cause  is  the  presence  of  oxyurides  in  the  rectum. 
When  these  pests  descend  to  the  anal  margin  they  produce  by  their 
wrigglings  a  most  annoying  itching,  and  the  scratching  and  rubbing 
which  follow  bring  about  a  dermatitis. 

The  itching;  which  attends  everv  degree  of  this  affection  is  extremely 
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annoying,  and  is  sometimes  intolerable.  It  is  marked  by  exacerbations 
and  remissions,  but  is  generally  worse  at  night.  The  tendency  to 
scratch  and  rub  the  part  is  irresistible,  and  still  further  aggravates  the 
difficulty. 

The  treatment  should  begin  by  the  removal  of  the  cause  when  dis- 
coverable. Worms  must  be  eradicated,  piles  must  be  removed,  ulcers 
healed.  The  more  acute  inflammatory  conditions  may  be  relieved  by 
hot  fomentations  of  lead-and-opium  solutions  ;  acrid  discharges  may  be 
neutralized  by  a  lotion  containing  carbonate  of  soda  ;  chronic  inflamma- 
tory thickening  of  the  skin  requires  friction  with  green  soap,  supple- 
mented by  bland  antiseptic  ointments  ;  the  lesser  degrees  of  induration 
yield  readily  to  twice-daily  applications  of  lotio  nigra  (hydrg.  chlorid. 
mitis  3j,  aquae  calcis  Oj)  well  sopped  upon  the  parts  for  from  ten  to 
fifteen  minutes.  The  wash  should  be  allowed  to  dry,  after  which  the 
parts  should  be  kept  covered  with  zinc-oxide  ointment  until  the  time  for 
the  next  application  of  the  mercurial.  In  cases  that  do  not  yield  readily 
to  these  remedies  benefit  may  be  expected  from  ointments  of  resorcin  or 
of  ichthyol.  Each  of  these  may  be  used  in  a  strength  of  10  per  cent,  of 
the  drug  at  first,  the  strength  to  be  increased,  if  necessary,  according  to 
the  effect  secured. 

Prueitus. — The  intolerable  itching  may  require  special  applications 
for  its  relief  in  addition  to  the  general  treatment  of  the  eczema.  Occa- 
sionally the  pruritus  seems  to  be  a  distinct  neurosis,  examination  reveal- 
ing no  adequate  cause  for  it ;  in  other  instances  an  atrophic  condition  of 
the  skin  at  the  anal  verge,  usually  a  senile  change,  will  be  the  only 
apparent  lesion.  For  the  relief  of  itching  as  a  distinct  symptom 
chloroform  ointment  (12  per  cent,  strength)  is  especially  praised.  A 
hot  solution  of  bicarbonate  or  biborate  of  soda  is  often  efficient.  Oil 
of  peppermint  added  to  the  soda  or  borax  solution  in  the  proportion 
of  five  drops  to  the  pint  increases  its  antipruritic  effect.  In  the 
atrophic  cases  the  entire  surface  may  be  pencilled  over  with  a  mix- 
ture containing  equal  parts  of  carbolic  acid  and  tincture  of  iodine, 
with  much  benefit. 

CoxGENiTAL  MALFORMATIONS. — Eectal  malformations  due  to  ar- 
rested or  imperfect  development,  though  rare  relatively  to  the  entire 
number  of  children  born,  still  occur  frequently  enough  to  bring  them  at 
some  time  under  the  observation  of  most  practitioners  of  much  and  long 
experience.  The  mortuary  statistics  of  the  city  of  Brooklyn  for  a  period 
of  five  years  from  1891  to  1895,  inclusive,  show  that  during  that  time 
25  children  died  in  that  city  within  a  few  days  after  birth  from  complete 
congenital  imperforation  of  the  rectum  or  anus.  During  this  same 
period  there  were  90,180  births  recorded,  but  it  is  the  opinion  of  the 
Registrar  of  Vital  Statistics  of  that  city  that  not  more  than  one-half  of 
the  actual  births  are  recorded.  Accepting  his  estimate  as  correct,  if 
there  were  180,000  children  born,  the  proportion  of  cases  of  imperfora- 
tion of  the  rectum  or  anus  was  1  to  every  7200  births. 

The  malformation  may  be  of  any  degree,  from  simple  undue  narrow- 
ness of  the  lower  portion  of  the  rectum  or  partial  closure  by  a  bridle- 
like valvular  projection  into  its  lumen,  or  incomplete  bridge  of  tissue 
occluding  its  outlet,  to  complete  absence  both  of  the  rectum  and  of  the 
colon.    AYhile  there  is  no  limit  to  the  possible  varieties  and  no  two  cases 
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will  be  exactly  alike,  for  purposes  of  discussion  they  may  be  grouped 
under  the  following  general  classes  : 

(1)  The  rectum  is  pervious  throughout,  but  is  more  or  less  narrowed, 
either  by  uniform  contraction  of  its  calibre  along  some  part  of  its  course 
or  by  incomplete  bridles  of  mucous  membrane  or  skin. 

(2)  The  rectum  is  pervious,  but  opens  on  the  surface  at  an  unnatural 
point,  usually  into  some  portion  of  the  genito-urinary  tract, 

(3)  The  rectum  terminates  in  a  cul-de-sac  or  is  absent  altogether. 
The  thickness  of  tissue  which  intervenes  between  the  surface  of  the  peri- 
neum and  the  closed  pouch  of  the  rectum  may  vary  from  that  of  a  thin 
membranous  diaphragm  to  some  inches  of  connective  tissue.  The  anal 
apparatus  may  be  present,  leading  into  a  shallow  pouch,  or  the  perineal 
raphe  may  extend  as  an  unbroken  line  from  the  scrotum  to  the  coccyx. 
The  accompanying  diagram  (Fig.  299)  shows  the  pelvic  viscera  in  a  case 
of  this  class  which  was  under  my  personal  observation. 


Fig.  299. 


Sketch  showing  absence  of  lower  third  of  rectum.  The  bowel  terminates  in  a  cul-de-sac  at  the 
level  of  the  utero-rectal  reflection  of  the  peritoneum  :  in  the  lower  end  of  rectum  there  is  an 
opening  made  by  operation,  through  which  a  bit  of  cotton  protrudes  (from  specimen  in  the 
Museum  of  the  Methodist  Episcopal  Hospital;. 

Other  abnormalities,  such  as  the  termination  of  the  ureters  into  the 
rectum  or  the  opening  of  the  uterine  or  vaginal  canal  into  it,  have  been 
noted.  Their  discussion  belongs,  however,  more  properly  to  that  of 
genito-urinary  abnormalities. 

In  the  first  class  of  cases  the  symptoms  provoked  will  dej^end  upon 
the  amount  of  obstruction  to  the  passage  of  fecal  matter  that  the  stenosis 
produces.  As  long  as  the  faeces  are  soft  or  the  natural  narrowing  is 
unaccompanied  by  inflammatory  induration  or  swelling  the  existence  of 
any  defect  may  pass  entirely  unnoticed.  A^Tien  obstructive  symptoms 
arise  and  examination  of  the  rectum  is  made  to  discover  its  cause,  the 
existence  of  the  defect  becomes  apparent. 

The  treatment  required  does  not  differ  from  that  applicable  to 
acquired  stenosis.  Gradual  and  methodical  dilatation  is  more  apt  to  be 
beneficial  than  in  the  latter  class  of  cases.  In  the  case  of  infants  the 
mother's  finger  wall  make  the  best  of  dilating  instruments. 

In  the  second  class  of  cases  the  unnatural  opening  of  the  rectum  is 
found  in  some  instances  upon  the  open  cutaneous  surface,  and  in  other 
instances  along  the  mucous  surfaces  of  the  genito-urinary  tract.     The 
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symphysis  pubis,  the  preputial  fold,  the  root  of  the  penis,  various  points 
in  the  perineum,  the  gluteal  region,  the  sacral  region,  and  the  loin,  have 
each  been  the  site  of  abnormal  cutaneous  opening  of  the  rectum.  In  the 
majoritv  of  recorded  cases  the  termination  of  the  intestine  has  been  by  a 
long  and  narrow  canal  or  aperture,  too  small  for  its  easy  function  as  a 
fecal  outlet.  In  these  cases  some  plastic  procedure  to  secure  a  greater 
amplitude  to  the  outlet,  and,  if  possible,  its  transfer  to  its  normal  situa- 
tion, is  indicated.  By  means  of  a  suitable  sound  the  course  of  the  rec- 
tum can  be  determined,  and  the  direction  and  the  extent  of  the  operative 
incisions  guided.  After  the  new  opening  has  been  established  the  abnor- 
mal tract  should  be  dissected  out.  In  some  instances  mere  dilatation  of 
the  abnormal  outlet  may  be  all  that  the  case  requires. 

Opening  of  the  rectum  into  the  genito-urinary  canal  is  one  of  the 
more  frequently  occurring  varieties  of  rectal  malformation.  AVhen  the 
opening  is  into  the  bladder  or  urethra  the  communication  is  usually  by  a 
narrow  canal  with  a  minute  orifice  through  which  only  liquid  fecal  mat- 
ter can  escape.  A  similar  narrow  pipe-like  opening  may  be  present  when 
the  communication  is  with  the  vagina,  but  numbers  of  instances  have 
been  recorded  where  a  sulficiently  large  intravaginal  orifice  has  existed 
for  all  the  requirements  of  defecation,  and  wliere  women  have  married 
and  borne  children  without  inconvenience  from  the  malformation. 

The  opening  of  the  rectum  into  the  bladder  will  be  indicated  by  the 
fact  that  escape  of  meconium  occurs  during  urination  only,  and  that  the 
fecal  matter  is  intimately  mixed  with  the  urine.  The  rectal  pouch  in 
such  a  case  lies  so  high  up  in  the  pelvis  that  it  probably  cannot  be 
reached  with  safety  through  a  f)erineal  incision.  The  proper  procedure 
is  to  at  once  bring  the  colon  out  in  the  left  inguinal  region,  divide  it 
completely,  invert  and  suture  the  opening  of  the  lower  segment,  and 
return  it  to  the  abdominal  cavity,  after  whicli  the  end  of  the  upjDcr  seg- 
ment should  be  sutured  into  the  inguinal  wound  and  a  permanent 
inguinal  anus  be  established. 

A  recto-urethral  communication  declares  itself  l)y  the  oozing  of 
meconium  more  or  less  in  the  intervals  between  urination,  and  by  the 
fact  that  when  urine  is  passed,  although  the  first  that  is  evacuated  is 
stained,  it  afterward  becomes  quite  clear.  A  deeper  descent  of  the  rec- 
tum toward  the  perineum  is  probable  in  these  cases,  and  an  attempt  to 
reach  the  rectal  pouch  hy  dissection  from  the  perineum  should  first  be 
made. 

In  cases  of  vaginal  anus,  if  the  aperture  is  minute,  treatment  similar 
to  that  mentioned  for  urethral  anus  will  be  indicated.  When,  how- 
ever, the  opening  suffices  for  satisfactory  defecation,  operative  treatment 
should  be  deferred  until  after  puberty,  after  which  time  the  greater  room 
in  the  pelvis  and  the  increased  amount  of  tissue  will  make  a  plastic 
operation  more  likely  to  succeed.  An  attempt  should  now  be  made  to 
transplant  the  anal  orifice  to  the  perineum  by  dividing  the  perineum  and 
vagina  from  the  coccyx  to  the  margin  of  the  anal  opening  by  an  incision 
which  exposes,  but  does  not  open  into,  the  rectum.  The  lower  end  of 
the  rectum  should  then  be  carefully  enucleated,  together  ^nth  the  anal 
orifice,  and  the  whole  mass  carried  backward  and  downward  until  the 
orifice  can  be  sutured  in  the  natural  position  in  the  perineum.  Suitable 
suturing  of  the  perineal  and  vaginal  wounds  completes  the  operation. 
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The  third  class,  in  which  the  rectum  ends  in  a  cul-de-sac,  constitutes 
the  variety  which  in  its  various  forms  is  most  frequently  encountered. 
Absolute  absence  of  fecal  discharges  from  the  time  of  birth,  followed 
after  a  few  days  by  vomiting  and  meteorism,  are  the  symptoms  which  it 
provokes  and  which  lead  to  an  examination  of  the  anal  region.  Simple 
inspection  reveals  the  nature  of  the  case  when  no  ajial  depression  exists  : 
in  other  cases  the  introduction  of  a  finger  or  a  sound  into  the  anal  open- 
ing demonstrates  the  absence  of  the  usual  canal.  Should  a  fluctuating, 
bulging  tumor  be  seen  or  felt,  the  existence  of  a  thin  diaphragm  occlud- 
ing the  outlet  is  indicated,  and  a  free  crucial  incision,  followed  by  snip- 
ping away  of  the  angles,  will  suffice  for  its  relief.  Subsequent  occasional 
introduction  of  the  mother's  finger  should  be  practised  to  prevent  cica- 
tricial contraction.  When  no  frankly-evident  bulging  tumor  can  be  felt 
the  depth  from  the  surface  of  the  rectal  pouch  must  remain  uncertain, 
and  it  must  be  sought  for  by  systematic  and  careful  dissection.  The 
thrusting  in  of  a  trocar  for  exploring  purposes  should  never  be  done,  on 
account  of  the  danger  of  intraperitoneal  fecal  extravasation  from  wounds 
made  by  it.  When  there  is  evident  defective  development  of  other 
pelvic  structures  the  probability  of  the  termination  of  the  rectum  being 
high  up  is  so  great  that  it  is  better  to  make  no  attempt  to  reach  it  from 
the  perineum,  but  to  proceed  at  once  to  make  an  inguinal  colostomy. 

To  make  the  perineal  exploration,  which  should  be  done  as  soon  as 
the  nature  of  the  case  is  discovered,  the  child,  having  been  chloroformed, 
is  placed  in  the  exaggerated  lithotomy  position  and  an  incision  carried  in 
the  median  line  from  the  root  of  the  scrotum  or  the  vaginal  fourchette 
backward  to  the  coccyx.  Being  careful  to  avoid  the  urethra  or  vagina, 
the  incision  is  carried  systematically  upward  and  backward.  By  the  use 
of  retractors  and  haemostatic  forceps  the  incision  may  be  so  managed  that 
the  character  of  the  tissues  exposed  at  each  step  of  the  dissection  may  be 
recognized  as  it  is  deepened.  If  the  rectum  is  not  met  with  after  reach- 
ing a  depth  of  an  inch  from  the  surface,  the  incision  should  be  prolonged 
backward  from  the  coccyx,  and  that  bone  should  be  cut  away,  after 
which  the  dissection  may  be  carried  upward,  following  the  curve  of  the 
sacrum,  for  another  inch  or  inch  and  a  half.  If  the  intestine  is  recog- 
nized before  it  is  opened,  it  should  be  enucleated  as  much  as  possible 
from  its  connections,  so  as  to  allow  of  its  being  brought  down  to  the  sur- 
face of  the  skin.  If,  however,  it  is  opened  into  before  this  is  done,  no 
attempt  of  the  kind  should  be  made,  for  the  wound  is  at  once  flooded 
with  meconium.  The  peritoneum,  not  infrequently,  is  prolonged  over 
the  lower  end  of  the  rectal  pouch  when  it  is  high  up,  and  with  every  care 
may  still  be  wounded  :  the  danger  of  such  a  wound  should  negative  at 
once  further  deepening  of  a  wound  filled  with  fecal  matter.  The  incision 
in  the  bowel  for  the  same  reason  should  be  lengthened  upward  along  its 
posterior  wall  sufficiently  to  ensure  a  free  aperture  for  the  escape  of  the 
rectal  contents. 

The  after-treatment  of  the  case  should  be  very  simple.  Unless  the 
intestine  has  been  enucleated  and  brought  down  to  the  skin-level,  no 
suturing  should  be  done ;  between  the  wound-surfaces  should  be  placed 
a  fold  of  lint  smeared  with  zinc  or  boric  ointment  to  prevent  adhesions ; 
frequent  irrigations  for  the  purpose  of  cleanliness  should  be  made.  As 
cicatrization  advances  undue  contraction  of  the  aperture  must  be  pre- 
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vented  by  systematic  finger  or  bougie  dilatation.  If  the  tendency  to 
contraction  is  subsequently  found  to  be  so  great  as  not  to  be  readily 
overcome,  an  inguinal  colostomy  should  be  done. 

When  the  perineal  exploration  fails  to  discover  the  end  of  the  rec- 
tum, left  inguinal  colostomy  should  at  once  be  done. 


THE  SURGERY  OF  THE  LIVER  AND  BILIARY 

PASSAGES. 

By  ROBERT  ABBE,  M.  D. 


The  surgery  of  the  liver,  gall-bladder,  and  bile-ducts  now  occupies 
a  prominent  place  in  medical  literature,  and  can  lay  claim  to  a  degree 
of  importance  quite  on  a  par  with  other  fields  of  surgery  in  which  great 
advances  have  been  made.  It  offers  to  the  patient  a  degree  of  security 
from  the  mishaps  incident  to  neglected  or  misunderstood  diseases  as  seen 
in  earlier  days,  and  makes  this  field  take  rank  with  the  other  divisions 
of  abdominal  and  pelvic  work — those  of  ovarian  and  tubal  diseases, 
appendicitis,  and  intestinal  operations. 

To  appreciate  the  details  of  procedures  that  are  now  most  common  a 
brief  consideration  of  the  anatomical  points  involved  in  the  upper  right 
section  of  the  abdomen  will  aid  our  understanding. 

Anatomical  Relations. — For  practical  purposes  the  liver  may  be 
considered  as  hiding  entirely  under  the  right  lower  ribs,  its  lower  border 
corresponding  to  the  free  edge  of  the  chest- wall,  while  in  front  it  crosses 
the  epigastrium  to  the  left  side.  It  lies  in  contact  with  the  abdominal 
wall  for  a  space  below  the  sternum  halfway  to  the  umbilicus. 

It  is  often  important  to  determine  whether  the  liver  is  sensibly  en- 
larged, and  one  must  keep  in  mind  the  limits  of  dulness  on  percussion, 
which  are  modified  above  by  the  overlapping  edge  of  lung  and  below  by 
the  underlying  stomach  and  intestine.  In  the  normal  state  the  upper 
margin  of  positive  dulness  should  be,  in  the  median  line,  at  the  base  of 
the  xiphoid  cartilage ;  in  the  nipple  line,  at  the  right  sixth  rib ;  in  the 
mid-axillary  line,  the  eighth  rib  ;  and  behind,  where  it  is  usually  capable 
of  clear  definition,  the  tenth  rib.  Its  lower  border  is  found  in  the  mid- 
epigastrium,  halfway  between  the  base  of  the  xiphoid  cartilage  and  the 
umbilicus ;  in  the  nipple  line,  at  the  free  border  of  the  ribs  ;  in  the  axil- 
lary, between  the  tenth  and  eleventh  ribs ;  and  farther  back  it  is  lost  in 
the  dulness  of  the  muscles. 

In  women  the  liver  lies  sensibly  lower,  especially  where  lacing  has 
been  indulged  in.  In  the  upright  position  also  the  liver  descends,  and 
can  be  discovered  just  below  the  costal  border.  A  long  needle  intro- 
duced at  right  angles  to  the  chest-wall  at  the  right  sixth  intercostal  space 
will  strike  the  top  of  the  liver  at  some  distance  within. 

The  support  of  the  liver  in  walking  depends  on  its  posterior  or  coro- 
nary ligament  and  its  superior  or  suspensory  ligament.  The  liver  abuts 
against  the  posterior  chest- wall  by  a  wide  and  deep  portion  of  its  base 
uncovered  by  peritoneum — a  portion  that  plays  a  role  in  some  surgical 
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work  wherein  the  approach  to  deep  abscesses  can  be  had  without  trav- 
ersing the  peritoneal  cavity. 

The  peritoneum  is  reflected  from  the  diaphragm  to  the  convexity  of 
the  liver  above,  and  leaves  the  base  of  the  liver  below  to  invest  the  duo- 
denum, kidney,  vena  cava,  and  gall-ducts,  becoming  laterally  the  covering 
of  the  abdominal  wall  and  anteriorly  continuous  with  the  mesentery  of 
the  ascendinp;  and  transverse  colon.  Toward  the  median  line  it  invests 
the  stomach.  Between  these  it  is  continuous  with  the  foramen  of  Win- 
slow,  opening  into  the  lesser  peritoneal  cavity. 

The  gall-bladder,  which  in  health  shoukl  contain  one  ounce,  lies  on 
the  under  side  of  the  liver  about  its  middle,  Avith  its  base  forward  and  in 
contact  with  the  cartilage  of  the  ninth  rib.  It  cannot  be  felt  in  health 
even  in  palpating  very  thin  subjects,  but  when  enlarged  it  can  be  detected 
either  by  palpation  or  percussion. 

The  small  intestines  are  under  all  circumstances  shut  off  from  the 
portion  of  the  peritoneal  cavity  contained  between  the  liver  and  the 
colon.  The  latter  lies  in  contact  with  the  abdominal  wall  throughout 
its  course  from  the  caput  coli  to  the  splenic  flexure,  and  its  mesentery 
therefore  forms  a  partition,  as  it  were,  bounding  a  subhepatic  space  in 
which  we  find  ourselves  confined  in  operating  on  the  biliary  passages. 

If  we  observe  the  post-mortem  staining  by  the  gall-bladder  on  adja- 
cent parts,  we  see  that  it  habitually  lies  in  contact  with  the  hepatic 
flexure  of  the  colon,  stains  by  its  base  the  abdominal  wall,  and  by  its 
deeper  part  the  pyloric  end  of  the  stomach  and  the  duodenal  investment. 
An  extravasation  of  bile,  therefore,  would  have  to  overreach  the  colon 
or  descend  beside  the  caput  coli  to  the  right  iliac  fossa  before  entering 
among  the  smaller  intestines.  This  anatomical  impression  of  the  gall- 
bladder upon  neighboring  parts  is  of  importance  in  explanation  of  various 
pathological  conditions  and  in  the  technical  applications  of  surgery. 

The  peritoneum,  leaving  the  under  surface  of  the  liver,  descends  upon 
the  back  Avail  of  the  abdomen,  covering  the  anterior  face  of  the  kidney, 
duodenum,  and  vena  cava. 

From  the  under  surface  of  the  liver  the  gall-bladder  can  be  readily 
stripped  by  blunt  dissection  after  the  scissors  have  snipped  its  peritoneal 
attachment  which  holds  it  thereto.  The  gall-bladder  ends  at  the  cystic 
duct,  which  makes  a  sharp  double  flexion,  enters  the  fold  of  gastro- 
hepatic  omentum,  joins  the  hepatic  duct,  becomes  the  common  bile-duct, 
which  descends  in  front  of  the  portal  vein  and  behind  the  duodenum  to 
its  middle,  where  it  joins  the  pancreatic  duct,  and  with  it  pours  the 
mingled  secretions  into  the  intestine  through  a  minute  orifice  called  the 
papilla,  which  is  about  four  and  a  half  inches  from  the  pyloric  orifice. 
Passing  the  finger  over  the  mucous  membrane  within  the  bowel,  this 
cord-like  channel  can  be  felt  descending  behind  it,  the  opening  being 
much  nearer  the  lesser  curve  of  the  duodenum. 

The  lower  part  of  the  common  duct  can  be  reached  from  in  front  by 
a  vertical  cut  through  the  peritoneum  covering  the  outer  side  of  the 
duodenum,  through  which  the  finger  can  be  passed  behind  the  latter  to 
raise  it  with  the  head  of  the  pancreas  from  the  posterior  wall  and  draw 
it  toward  the  median  line.  The  upper  portion,  where  the  cystic  duct 
joins  it,  can  be  reached  by  incision  and  blunt  dissection  nearer  the  liver, 
pressing  the  first  portion  of  the  duodenum  downward. 
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Fig.  300. 


The  gall-bladder  is  normally  four  inches  long,  and  at  its  anterior  end 
an  inch  and  a  half  in  diameter.  The  cystic  duct  is  one  inch  long,  and 
the  common  duct  three  inches,  so  that  roughly  we  can  estimate  the  dis- 
tance from  the  neck  of  the  gall-bladder  to  the  papilla  as  a  finger's  length. 

The  passage  of  a  probe  from  the  gall-bladder  to  the  intestine  in  a 
duct  not  previously  distended  by  discharge  of  gall-stones  is  almost  im- 
possible, owing  to  the  valve-like  convolutions  of  the  lining  membrane 
of  the  cystic  duct  which  entrap  the  probe  at  every  point.  In  only  about 
one  in  four  cadavers,  as  shown  by  Terrier  and  Dally  in  their  admirable 
study  of  possible  catheterization  of  this  canal,  including  such  as  may 
have  been  stretched  in  life,  is  it  possible  to  pass  a  probe.  It  is  even 
more  difficult  in  the  living  subject,  where  muscular  spasm  is  added. 
When,  however,  pathological  clianges  have  occurred  the  dilatation  is 
often  great,  and  in  chronic  cases  of  impaction  of  stone  in  the  common 
duct  one  can  pass  his  finger  frequently  through  the  dilated  cystic  duct 
upward  into  the  liver  or  downward  into  the  common  duct. 

The  cystic  duct  is  the  smallest  part  of  the  biliary  channel.  Hence 
small  stones  that  succeed  in  traversing  that,  usually  make  a  quick  transit 
through  the  common  duct. 

The  contour  and  duplicatured  folds  of  the  neck  of  the  gall-bladder, 
as  well  as  the  acute  angle  of  junction  of  the  ducts,  are  well  shown  in  the 
accompanying  cut  (Fig.  300) ;  which  one  can  best  demonstrate  for  him- 
self by  distending  the  parts 
with  alcohol  and  hardening 
in  alcohol  for  a  fortnight  be- 
fore making  a  section.  All 
the  inner  parts  retain  thereby 
their  normal  appearance. 

Just  at  the  angle  of  the 
cystic  duct  there  are  nor- 
mally two  small  lymphatics, 
insignificant  in  health,  but 
which  I  have  found  in  in- 
flamed conditions  sufficiently 
enlarged  to  produce  of  them- 
selves pressure  enough  to 
cause  obstruction.  These  may 
exert  some  influence  in  pro- 
longing cholsemia  in  ordinary 
catarrhal  inflammation. 

The  hepatic,  cystic,  and  common  ducts  all  lie  in  front  of,  and  directly 
upon,  the  great  portal  vein.  Near  its  junction  with  the  pancreatic  duct 
the  common  duct  lies  upon  the  vena  cava,  hence  much  caution  is  needed 
in  incising  the  walls  of  these  ducts  not  to  cut  through  them. 

It  will  be  seen  that  in  the  neighborhood  of  the  neck  of  the  gall- 
bladder the  duodenum  occupies  the  floor  of  the  subhepatic  space,  and 
the  pyloric  end  of  the  stomach  usually  intrudes  itself  on  the  median 
side,  so  that  if  inflammatory  adhesions  are  formed  the  latter  is  very  apt 
to  be  bound  to  the  parts. 

Turning  to  the  external  relations  of  the  liver,  we  are  reminded  that 
in  puncturing  the  chest-wall  over  it  we  shall  traverse  the  thin  lower. 

Vol.  IV.— 35 


niustrating  anatomy  of  gall-bladder :  section  of  normal 
duct  (from  article  bv  the  author  (Robert  Abbe)  pub- 
lished by  iV.  Y.  Med.  Record,  May  6, 1893). 
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part  of  the  pleural  cavity  if  we  are  guided  only  by  the  upper  area  of 
liver  dulness.  The  safe  limits  are  defined  anatomically.  The  lower 
limit  of  the  pleural  sac  is  at  the  front  just  behind  the  seventh  costal 
cartilage.  In  the  right  axillary  line  it  comes  no  lower  than  the  ninth 
rib,  while  at  the  back  it  lines  the  tw-elfth,  and  even  descends  as  low  as 
the  transverse  process  of  the  first  lumbar  vertebra.  If,  therefore,  one 
resects  the  tenth  rib  in  the  axillary  line,  one  finds  cellular  tissue  and 
diaphragm,  but  no  pleura  beneath  it.  But  having  traversed  the  dia- 
phragm, one  then  enters  the  free  peritoneal  cavity  and  meets  the  liver. 
It  is  obvious  that  extravasation  of  pus  from  a  liver-abscess  at  this  point, 
if  the  parts  be  not  sealed  by  adhesions,  will  foul  the  peritoneal  cavity. 

Palpation. — The  exposed  epigastric  (triangular)  portion  of  the  liver 
is  the  only  portion  capable  of  direct  palpation  in  health.  Yet  through 
the  abdominal  walls,  especially  in  women,  the  movement  of  the  edge  on 
deep  inspiration  can  be  often  perceived.  If  the  organ  can  be  distinctly  felt 
making  to-and-fro  excursions  w-ith  inspiration  and  expiration,  one  can 
feel  sure  that  it  has  been  displaced  or  has  suffered  gross  enlargement. 
Such  general  tumefaction  may  be  found  in  states  of  chronic  engorge- 
ment from  obstruction,  from  hyperplasia,  from  syphilis,  pyaemia,  or 
occasionally  in  leucocythsemia. 

One  may  feel  by  palpation,  on  the  other  hand,  a  local  enlargement — 
tumefaction  of  the  right  lobe  only,  or  a  globular  swelling  near  the  free 
border  at  the  site  of  the  gall-bladder,  or  in  the  epigastrium,  or  even, 
though  rarely,  in  the  left  lobe.  Such  special  tumefactions  are  felt  in 
simple  gall-bladder  distention,  in  empyema  of  the  gall-bladder,  in 
abscess  of  the  parenchyma,  in  hydatid  cyst,  cancer,  actinomycosis,  or 
syphilitic  gumma. 

Palpation  of  a  simple  distention  of  the  gall-bladder  is  not  always 
easy.  If  a  hardness  is  felt  at  its  site,  it  is  more  often  a  compound  mass, 
the  sequel  of  local  peritonitis,  usually  including  the  flexure  of  the  colon, 
with  perhaps  omentum  drawn  up,  adherent  to  the  stomach-wall,  the 
duodenum,  and  gall-bladder. 

There  are  tumors  occupying  the  subhepatic  space  that  must  be  differ- 
entiated from  those  of  the  liver  itself.  They  are  cancerous  masses  of 
the  pylorus  or  walls  of  the  stomach ;  solid  or  cystic  tumors  of  the  pan- 
creas ;  renal  tumors  which  grow  forward  in  contact  with  the  under  sur- 
face of  the  liver ;  or  cancer  of  the  colon  itself. 

In  renal  tumors  the  colon  resonance  normal  to  the  lumbar  region  is 
always  absent,  because  the  colon  is  pushed  forward  by  the  enlarging 
kidney.  Pancreatic  tumors  are  mostly  centrally  placed,  and  do  not 
move  with  respiration.  Stomach  and  pyloric  cancer  have  associated 
functional  disturbances  by  which  they  can  be  clearly  diagnosed,  or,  like 
colon  cancer,  usually  display  greater  mobility  on  handling  than  do  any 
liver  tumors.  All  hepatic  tumors  show  dulness  on  percussion  continu- 
ous with  the  liver. 

I  have  heard  ]ihysicians  say  they  "  could  feel  a  gall-stone  through 
the  abdominal  wall,"  but  such  perception  would  be,  I  conceive,  a  physical 
impossibility.  One  is  not  able,  as  I  have  frequently  had  opportunity  to 
prove,  to  say  whether  a  gall-bladder  containing  bile  has  or  has  not  a 
stone  in  it  when  one  is  handling  that  viscus  itself  through  the  open 
abdomen. 
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Surgical  View  op  Jaundice. 


The  presence  of  jaimdice  in  any  patient  should  always  lead  the  prac- 
titioner to  consider  what  are  the  possibilities  of  surgical  complication. 
In  a  word,  A\^hat  is  its  surgical  import  ?  One  is  surprised  to  find  in  the 
history  of  many  patients  with  the  gravest  hepatic  diseases  how  many 
have  no  jaundice  or  have  only  a  mild  show  of  icterus  late  in  the  trouble. 
It  cannot  be  classed  as  pathognomonic  of,  or  constant  in,  any  but  the 
gravest  obstructions  of  the  common  duct.  These  are  chronic  gall-stone 
obstruction,  cancer,  and  suppurative  cholangeitis.  On  the  other  hand, 
it  is  the  most  uniform  accompaniment  of  simple  cartarrhal  duodenitis 
extending  into  the  ducts. 

The  gravest  hepatic  diseases  coming  under  the  surgeon's  care,  except- 
ing those  mentioned,  may  be  entirely  free  from  jaundice,  especially  in 
the  early  stages.  Such  we  find  to  be  the  case  in  hydatids,  cancer,  abscess, 
gumma,  cholelithiasis,  empyema  of  the  gall-bladder,  and  even  in  portal 
phlebitis.  Hence  we  often  see  very  slight  icterus  discounted  by  the 
physician  as  not  a  subject  for  anxiety,  while,  as  a  matter  of  fact,  any  of 
the  above  conditions  may  have  made  great  progress  while  he  has  been 
waiting  for  more  pronounced  symptoms.  Too  much  emphasis  cannot  be 
laid  therefore  upon  the  very  slight  phases  of  jaundice  in  cases  of  invalid- 
ism, as  it  is  by  the  early  recognition  of  such  graver  troubles,  as  we  shall 
see  later,  that  surgery  may  opportunely  step  in  to  save  life.  The  physi- 
eian  must  keep  in  mind  that  almost  total  arrest  of  the  outflowing  Ijile  at 
the  common  duct  or  through  one  of  the  main  branches  of  the  hepatic  is 
necessary  to  produce  jaundice. 

The  presence  of  grave  chronic  cholsemia  has  been  regarded  by  some 
as  a  contraindication  to  operation,  or  at  least  as  a  desperate  complication. 
It  has  been  held  that  capillary  hemorrhage  is  very  apt  to  occur  as  a 
dangerous  sequel.  AVhile  its  presence  is  undoubtedly  the  cause  of  some 
blood-changes  that  may  act  as  irritant  enough  to  set  up  nephritis,  so  that 
casts  and  albumin  are  often  found  in  the  urine  of  such  cases,  it  is  notablv 
true  that  as  soon  as  the  outlet  of  bile  is  established  the  blood  quickly 
clears  itself  and  albumin  and  casts  disappear.  A  precipitate  by  nitric 
acid,  which  resembles  albumin,  but  is  dissolved  by  alcohol,  is  often  seen 
in  cholsemia. 

In  some  of  the  cases  I  have  operated  upon,  Avhere  chronic  jaundice  of 
the  deepest  dye  had  existed  for  two  or  three  years,  there  w^as  no  tendency 
to  hemorrhage.  On  more  than  one  such  occasion  the  blood  in  the  opera- 
tive field  had  a  slippery  or  soapy  feeling  on  the  fingers  from  saturation 
with  bile-salts. 

There  has  been  observed  in  this  class  of  operations  a  persistent  post- 
operative oozing  from  the  capillary  vessels  of  the  velvety  lining  of  the 
gall-bladder,  due  to  release  from  pressure  in  distention  cases.  This 
has  been  known  to  be  very  grave  and  resist  even  the  control  of  packing. 
Such  persistence  should  be  regarded  with  anxiety,  and  styptics  combined 
with  greater  pressure  used. 

Field  of  Operation. — Various  operators  prefer  certain  lines  of  in- 
cision, which  have  in  their  own  hands  served  them  best,  in  reaching  the 
liver. 

Where  a  prominent  tumefaction  is  present  the  general  rule  of  surgery 
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■will  prevail,  to  incise  vertically  over  the  most  prominent  portion,  AVhere 
there  is  no  prominence,  and  one  expects  to  work  in  the  deep  subhepatic 
space,  one  must  have  the  most  room  he  can  get  with  the  least  incision. 
It  often  happens  that  one  desires  to  make  a  small  exploratorv  opening 
wherein  to  introduce  the  index  finger,  and  may  afterward  choose  another 
site.  For  such  small  cut  the  best  available  spot  is  just  below  the  tip  of 
the  tenth  rib  on  the  outer  border  of  the  rectus  muscle.  Here  a  vertical 
cut  has  only  to  divide  skin,  fascia,  and  peritoneum.  If  more  room  be 
needed,  this  must  be  prolonged  downward  on  the  outer  side  of  the  rectus, 
a  hand's  breadth  from  the  median  line,  to  a  distance  of  four  inches,  and 
then,  if  desirable,  join  the  lower  end  by  a  cut  across  the  rectus,  or  nearly 
so,  to  the  median  line.  I  have  had  abundant  experience  with  this,  and 
believe  it  gives  most  ample  space  for  all  work  in  this  field. 

Others  prefer  an  oblique  incision  parallel  to  the  edge  of  the  ribs  and 
a  half  inch  from  it.  This  is  ample  for  many  gall-bladder  cases,  but  is 
not  as  capable  of  extension  as  the  vertical ;  yet  it  gives  a  roomy  ap- 
proach to  the  deep  subhepatic  space. 

It  is  of  less  importance  to  have  a  small  scar  in  the  upper  part  of  the 
abdomen  than  in  the  lower,  in  view  of  the  frequent  occurrence  of  hernia 
in  the  scar  of  the  latter  position. 

Scars  of  the  upper  portion  are  not  prone  to  hernial  protrusion,  owing 
to  the  mechanical  action  of  the  viscera,  which  all  gravitate  to  the  lower 
part.  Hence  we  should  not  handicap  our  work  in  this  field  by  too  small 
an  exhibition  of  the  parts,  which  at  best  are  not  easy  of  approach. 

As  regards  the  cross-incision  of  the  rectus,  I  do  not  hesitate  to  say 
that  when  two  or  three  buried  sutures  have  held  it  in  contact  for  a  few 
days  union  becomes  much  more  resisting  to  later  separation  than  ever 
takes  place  between  the  edges  of  a  muscle  split  lengthwise  or  in  a  cut 
parallel  to  its  outer  edge. 

A  vertical  median  epigastric  incision  joined  by  a  cross-cut  at  the  level 
of  the  navel  has  been  advocated  (Czerny),  but  has  the  disadvantage  of 
encountering  the  round  ligament  of  the  liver  descending  to  the  navel, 
which  sometimes  has  an  open  vein  in  it,  and  does  not  seem  to  me  to  give 
as  direct  approach  to  the  gall-ducts  as  the  incision  outside  the  rectus. 

Wounds  and  Injuries  of  the  Liver  and  Gall-Bladder. 

The  proximity  of  the  liver  to  the  abdominal  and  chest  wall,  in  spite 
of  its  protected  position,  makes  it  subject  to  many  mishaps  of  a  grave 
nature  from  such  common  injuries  as  kicks,  falling  beams,  catching  be- 
tween buffers  in  coupling  cars,  impact  in  falling  from  scaffoldings,  frac- 
tured ribs,  etc.,  which  result  in  subcutaneous  lacerations  of  the  liver  or 
rupture  of  the  gall-bladder.  Stab  and  gunshot  wounds  claim  a  consid- 
erable share  of  attention,  inasmuch  as,  including  the  grave  lacerations, 
they  show  a  mortality,  according  to  Edler,  of  from  55  to  85  per  cent. 

The  slighter  degrees  of  laceration  of  the  parenchyma  and  capsule  of 
the  liver  are  undoubtedly  relatively  common.  This  organ  may  be  con- 
sidered, at  best,  rather  a  friable  viscus,  and  when  merely  split  a  little 
upon  its  surface  a  slight  hemorrhage  and  a  trifle  of  bile  extravasated  are 
quickly  absorbed  after  a  limited  reparative  peritonitis.  When  the  rent 
goes  deeper  and  larger  blood-channels  are  torn,  hemorrhage  is  usually 
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severe,  because  the  walls  of  the  veins  are  held  open  by  the  liver-struc- 
ture. If  the  gall-bladder  is  ruptured,  many  ounces  of  bile  are  poured 
out  and  more  serious  disturbances  follow. 

As  to  the  diagnosis  of  rupture,  Bryant  says,  after  recently  quoting 
five  cases,  "It  must  be  confessed  there  are  no  special  symptoms  which 
can  be  accepted  as  indicative  of  its  existence,  although  severe  shock  and 
collapse  as  immediate  result  of  a  forcible  injury  to  the  right  side  of  the 
thorax  should  always  suggest  its  probable  existence,  and  even  when  the 
same  kind  of  injury  to  the  same  region  is  unattended  by  any  such  seri- 
ous symptoms,  the  surgeon  should  be  alive  to  the  possibility  of  a  limited 
rupture  of  the  liver  being  present,  and  treat  the  case  accordingly." 

The  grave  symptoms  are  doubtless  due  at  first  to  the  loss  of  blood, 
which  sometimes  continues  for  hours,  as  shown  by  Dalton's  case,  still 
bleeding  five  hours  after  a  stab  wound.  The  peritoneal  irritation  by 
bile  is  also  a  factor.  It  can  now  be  definitely  said,  however,  that  while 
bile  is  an  excitant  of  plastic  inflammation  tending  to  repair,  it  does  not 
act  as  a  fatal  poison  nor  produce  septic  peritonitis,  except  where  sup- 
purative processes  have  pre-existed  in  the  gall-l)ladder.  Even  when 
extravasated  in  large  quantity  nature  has  been  known  to  take  care  of  it 
unaided  in  a  few  cases.  In  a  case  of  Bryant's  a  fissure  in  the  liver  two 
inches  by  one  inch  was  found  at  the  autopsy  on  the  eighteenth  day  to  be 
filled  with  organizing  clot  and  lymph,  while  the  empty  gall-bladder 
showed  a  rent  three-quarters  of  an  inch  long,  also  sealed  with  lymph. 
Arbuthnot  Lane  reports  the  case  of  a  boy  struck  in  the  epigastrium 
by  a  wagon-pole  who  recovered  from  great  shock  with  a  distended 
stomach.  He  improved  so  much  as  to  walk  about  in  a  week,  and  was 
well  enough  to  be  discharged  at  the  end  of  a  month.  A  recurrence  of 
distention  with  depression  occurred,  and  on  laparotomy  three  gallons  of 
bile-stained  fluid  was  released.  A  later  operation  showed  that  a  lace- 
ration of  the  gall-bladder  had  probably  occurred.  The  boy  recovered. 
Other  equally  striking  cases  are  on  record.  Michaux  reported  a  suc- 
cessful removal  of  ten  ounces  of  bile  from  the  abdomen  seventeen  days 
after  a  rupture  of  the  gall-bladder. 

The  comparative  innocuousness  of  healthy  bile  in  the  peritoneal 
cavity  is  shown  by  the  fact  that  bile-staining  in  animal  experiments 
and  the  smearing  of  bile  on  neighboring  viscera  in  many  gall-stone 
operations  occur  without  harm  following. 

The  results  of  operation  for  stab  wounds  of  the  liver  encourage  one 
to  take  this  step  in  every  case.  Large  intra-abdominal  clots  mixed  with 
bile  can  be  sponged  out  and  hemorrhage  controlled.  As  shown  by 
Dalton,  in  three  out  of  four  cases  recovery  followed  after  clean  spong- 
ing and  drainage  without  irrigation. 

Bleeding  from  a  stab  wound  could  be  checked  by  a  purse-string 
suture  of  large  iron-dyed  sterile  silk. 

It  should  be  a  rule  to  operate  promptly  in  every  case  of  punctured 
or  gunshot  wound.  In  fact,  in  view  of  the  great  mortality  of  rupture  of 
the  liver  if  the  presence  of  profound  shock  can  be  a  guide  to  the  internal 
injury,  it  is  justified  or  demanded  to  make  a  digital  exploration  through 
a  small  opening  with  local  ansesthesia  made  by  cocaine  or  the  ethyl- 
chloride  spray,  to  ascertain  the  presence  of  free  bile  or  blood,  and  to 
continue  the  operation  under  ether  if  needed.      Such  a  small  cocaine 
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examination  I  have  practised  in  a  stab  wound  of  the  belly  with  great 
satisfaction.  The  viscera  have  no  pain-sense,  and  can  thus  be  handled 
while  the  patient  is  conscious  very  early  after  an  injury. 

Interesting  cases  of  embolism  of  hepatic  tissue  into  the  pulmonary 
artery,  the  heart,  and  lungs  have  been  reported  by  Marshall,  Smorl,  and 
Zenker  as  following  rupture  of  the  liver ;  also  fat-embolism  following 
rupture  of  a  fatty  liver. 

It  may  be  said  that  the  expectant  treatment  of  lacerated  wounds  of 
the  live/  and  gall-bladder  is  free  from  risk  only  in  the  mildest  cases, 
and  that  a  skilful  and  careful  abdominal  section  gives  the  patient  a 
better  chance  under  any  circumstances. 

Floating  Liver. 

Numerous  cases  of  this  unusual  tumor  of  the  abdomen  are  on  record^ 
verified  either  by  autopsy  or  operation.  They  occur  mostly  in  multipar- 
ous  women  with  lax  tissues,  and  as  a  rule  cause  little  disturbance.  Eich- 
elot  lately  operated  upon  such  a  case  in  a  woman  of  twenty-eight  years 
who  was  disabled  by  a  painful  movable  tumor  in  the  right  iliac  fossa, 
suspected  to  be  a  mass  in  the  caput  coli.  It  was  pushed  up  to  its  normal 
site  and  secured  by  catgut  to  the  abdominal  wall.  Parts  of  displaced 
liver  have  thus  been  anchored  by  Billroth,  Tscherring,  and  others. 

Tumors  of  the  Liver. 

There  are  some  tumors  other  than  cancer  that  will  interest  the  sur- 
geon. Von  Bergmann  successfully  removed  an  adenoma  from  the  under 
surface  of  the  liver  connected  by  a  thick  pedicle.  Free  bleeding  re- 
quired the  use  of  ligatures  and  packings.  Bardeleben  removed  a  sar- 
coma of  the  liver,  and  had  no  recurrence  two  years  later.  Konig 
removed  by  circular  incision  and  suture  a  tumor  from  the  under  sur- 
face, and  Schmidt  removed  a  pedunculated  gumma  and  healed  the 
stump  extraperitoneally  in  the  wound. 

Keen  has  found  20  cases  recorded  of  tumors  of  various  kinds 
removed  from  the  liver.^  The  first  was  by  Langenbeck  in  1888.  I 
may  add  to  this  record  that  Dr.  Peters  removed  a  portion  of  the 
liver  at  the  New  York  Hospital.  The  long  tongue  of  liver-tissue 
was  supposed  at  the  time  to  be  a  neoplasm,  but  on  examination  wa& 
reported  by  Peabody  to  have  been  a  dependent  portion  separated  prob- 
ably from  the  costal  margin  by  too  tight  lacing.  Dr.  Keen  himself 
removed  a  cystic  mass  of  some  size  from  the  liver  adjacent  to  the  gall- 
bladder with  success. 

I  have  removed  a  spherical  gumma  one  inch  in  diameter  from  near 
the  edge  of  the  liver  by  including  it  in  a  wide  V-shaped  piece,  which  I 
first  surrounded  by  a  series  of  chain  stitches  of  iron-dyed  silk.  The 
liver  was  returned  with  its  large  notch  unclosed,  and  gave  no  unpleasant 
results. 

Cavernous  angioma  is  said  to  be  one  of  the  commonest  forms  of  pri- 
mary tumor,  developing  by  dilatation  of  existing  capillaries  and  atrophy 
of  liver-cells.  It  may  grow  to  be  as  large  as  an  egg.  An  excellent 
'  Boston  Mediad  and  Surgical  Journal,  1892. 
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illustration  of  this  is  in  the  Army  Medical  Museum.  I  see  no  reason 
why  such  might  not  be  treated  by  ignipuncture,  as  are  external  nsevi. 

Keen  concludes  from  his  experience  and  analysis  of  recorded  cases 
that  a  considerable  part  of  the  liver  can  be  safely  removed  with  tumors. 
In  the  cat  and  rabbit  experiment  shows  that  as  much  as  three-quarters 
of  the  bulk  of  this  organ  can  be  safely  taken  away,  and  not  be  followed 
by  serious  consequence,  as  shown  by  Ponfick  and  Von  Meister.  The 
portion  remaining  hypertrophies  and  regains  function. 

If  a  considerable  portion  can  be  removed  without  injurious  effect, 
how  can  it  be  safely  done  ?  Hemorrhage  and  bile-extravasation  have 
been  the  two  bugbears  of  the  surgeon  in  this  field.  In  20  recorded  cases 
18  recovered;  1  died  of  shock  and  1  of  sepsis.  This  promises  reason- 
able security  in  future  work  in  this  field. 

The  methods  of  controlling  hemorrhage  have  been  by  cautery,  pack- 
ing, clamp  and  ligature,  or  by  suture.  The  cautery  knife  will  seal  all 
minor  veins  and  arteries,  but  large  branches  are  held  open,  and  will  only 
be  controlled  by  clamp  or  suture.  Ligatures  can  be  used,  but  are  dif- 
ficult to  apply.  In  my  own  case  the  liver  was  transfixed  by  a  long 
needle  behind  and  at  the  sides  of  the  tumors  and  a  chain  stitch  made 
with  heavy  iron-dyed  silk.  The  liver-tissue  left  between  the  cut  and 
the  ligature  need  give  no  more  anxiety  than  an  ovarian  pedicle.  The 
peritoneal  cavity  has  been  proved  by  Czerny,  long  ago,  to  be  capable  of 
digesting  large  pieces  of  fresh  muscle  or  any  healthy  tissue  that  may  be 
placed,  aseptically,  free  in  its  cavity. 

Keen  concludes  :  («)  That  experiments  on  animals  and  operations  on 
man  have  shown  that  tumors  of  the  liver,  and  even  large  portions  of  the 
organ  itself,  can  be  removed  without  undue  disturbance  of  its  functions, 
and  experimental  evidence  makes  it  probable  that  the  liver  itself  may  be 
regenerated  and  the  loss  made  good. 

(6)  That  the  escape  of  bile  into  the  peritoneal  cavity  is  not  a  usual 
phenomenon  after  such  an  operation  ;  that  it  may  generally  be  prevented 
either  by  searing  the  raw  surface  of  the  liver,  by  ligation,  or  by  securing 
the  stump  in  the  abdominal  wound ;  and  even  if  the  bile  so  enter  the 
peritoneal  cavity,  the  result  is  not  necessarily  fatal. 

(c)  The  hemorrhage  need  not  be  greatly  feared.  The  vessels  may  be 
secured  separately  or  in  mass,  or  cut  through  by  the  cautery,  or  controlled 
by  pressure  or  by  a  combination  of  these  means. 

(d)  The  resection  of  tumors  or  amputation  is  best  done  by  enuclea- 
tion, by  the  cautery,  scissors,  or  knife. 

(e)  The  mortality  has  been  10  per  cent. 

Cancer  op  the  Liver. 

The  following  varieties  of  malignant  growth  confront  the  surgeon  : 

1.  Primary  cancer  of  the  liver,  with  secondary  nodules  developed 
later.     This  is  rare  and  cannot  admit  of  interference. 

2.  Primary  cancer  of  the  gall-bladder  resulting  from  irritation  of 
long-existing  calculi.  This  form  is  not  very  common,  but  admits  of 
excision  and  dissection  from  the  under  surface  of  the  liver,  with  fair 
hope  of  non-recurrence.  An  occasional  hyperplasia  of  the  entire  gall- 
bladder wall,  surrounding  a  small  focus  of  confined  pus  or  calculus. 


552 


SUBOERY  OF  THE  LIVER  AND  BILIARY  PASSAGES. 


takes  place,  simulating  cancer  most  strikingly.  It  is  of  an  innocent 
type,  and  rapidly  melts  away  after  evacuation  of  its  central  contents. 
In  one  such  case  I  incised  a  hard  mass  nearly  the  size  of  the  closed  fist, 
and  the  only  content  was  a  drachm  of  pus.  It  was  so  malignant  in  gross 
appearance  that  I  gave  the  patient  a  grave  prognosis.  In  four  months  it 
had  entirely  disappeared  after  external  drainage. 

3.  Secondary  cancers,  by  far  the  most  common,  usually  develop  from 
metastasis  of  cells  from  a  small  malignant  growth  in  some  part  of  the 
intestinal  tract  or  pelvis,  most  of  them  being  in  the  intestines,  csecum, 
colon,  bladder,  uterus,  oesophagus,  or  stomach.  It  may  develop  from  a 
focus  in  the  mammse  or  elsewhere. 

The  slow  portal  current  gives  easy  lodgement  for  detached  cells  on 
the  walls  of  the  veins,  or  plugging  by  emboli  may  occur.  These 
growing  deposits  are  always  multiple,  and  some  of  them  sooner  or  later 
press  on  the  hepatic-duct  branches,  thus  inducing  a  tardy  jaundice. 

The  most  striking  feature  of  cancer  of  the  liver  is  its  comparative 
painlessness  even  when  of  large  size.  Ascites  and  late  icterus  are  not 
uncommon,  and  are  usually  preceded  by  the  cachexia  of  cancer.  Thom]3- 
son's  assertion  that  94  cases  in  100  have  no  jaundice  may  be  fairly  true 
of  the  early  symptoms. 

The  seeds  are  sown  in  every  part  of  the  liver,  hence  no  surgical  relief 
can  be  hoped  for  except  that,  in  the  event  of  early  obstruction,  a  bile- 
fistula  might  be  justified  to  prolong  the  patient's  days. 

A  diagnosis  would  be  based  on  the  age  of  the  patient,  movement  of 

the  tumor  with  the  liver,  cachexia, 
Fig-  301.  emaciation,    and,    later,  jaundice, 

vomiting,  and  ascites. 

4.  Cancer  of  the  common  gall- 
duct  is  usually  a  sequel  of  pre-ex- 
istent  gall-stone  irritation,  and  the 
presumption  is  that  ulceration 
therefrom  has  provoked  the  dis- 
ease. It  is  undoubtedly  more  com- 
mon than  is  generally  thought,  and 
is  of  interest  to  the  surgeon  be- 
cause it  would  seem  from  its  anat- 
omy and  mechanical  action  as  if  it 
ought  to  be  capable  of  extirpation 
when  small  and  when  detected  in 
its  early  stage. 

Anatomically,  it  Avill  be  remem- 
bered, the  ductus  communis  chole- 
dochus  descends  behind  the  duode- 
num, and  for  a  half  inch  or  more 
transfixes  the  wall  of  the  bowel 
obliquely,  ending  in  a  contracted 
and  elevated  papilla  on  the  mucous 
coat.  It  is  here  that  the  cancer 
oftenest  develops  from  the  irritated  epithelium  cells.  Its  growth  may 
be  entirely  within  the  papilla  for  a  while,  or  it  may  be  extended  into 
the  lumen  of  the  bowel,  and  there  grow  as  a  pendulous  and  finally  erod- 


Carcin-oma  just  Avithin  the  papilla  of  the  com- 
mon duct,  acting  like  a  ball-valve  (author's 
case). 
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ing  mass,  or  it  may  grow  both  within  and  without  the  duct,  but  still 
forming  a  local  mass,  with  some  freedom  from  deep  attachments  and 
capable  of  dissection. 

These  three  stages  are  well  illustrated  in  the  annexed  cuts.  The  first 
(Fig.  301)  represents  a  case  under  my  own  care  wherein  the  growth  was 
no  larger  than  a  small  pea,  but  so  placed  as  to  act  like  a  ball-valve  and 
produce  an  obstructive  cholsemia,  followed  later  by  a  fatal  suppurative 
cholangeitis  extending  from  the  bowel  into  the  gall-bladder  and  hepatic 
■ducts. 

The  second  case  (Fig.  302),  from  Kast  and  Rumpel's  pathological 


Fig.  302. 


Fig.  303. 


■Carcinoma  of  duodenal  papilla ;  cylindrical  epi- 
thelioma: woman  aged  seventy-one ;  extreme 
pain  without  jaundice,  December,  1891 ;  stools 
white,  urine  dark  ;  skin  yellow  for  months  ; 
patient  feeling  well  and  appetite  good  until 
March;  rapid  loss  of  strength.  Hospital 
April,  1892,  cachectic,  icteric,  cedema  hands 
and  feet ;  liver  enlarged ;  main  line  three 
inches  below  edge  of  rib ;  organ  smooth ; 
edge  marked ;  no  gall-bladder  tumor ;  not 
tender ;  meteorism  and  ascites ;  no  splenic 
enlargement ;  urine  no  albumin,  no  sugar  ; 
tile-pigment  large.  Died  in  six  days,  three 
and  a  half  months  after  first  appeared.  Au- 
topsy.  —  Liver  handbreadth  below  rib ;  no 
gall-stone ;  liver  and  ducts  and  bladder  dis- 
tended with  bile ;  no  metastases. 


Carcinoma  of  the  duodenal  papilla  :  mer- 
chant seventy-four  years  old,  1870,  ill 
with  jaundice  and  wasting;  diagnosed 
cancer  by  Skova  and  Rokitansky ;  re- 
covered, and  was  well  again.  During 
past  five  years  had  attacks  of  hepatic 
colic,  at  first  occasional,  but  increasing 
until  fortnightly.  Pain  right  side;  liver 
swollen  on  occasions  ;  no  gall-stones  in 
stools  ;  symptoms  intermit  and  disappear. 
May,  1889,  acute  attack ;  great  swelling 
of  "liver;  pleurisy.  ^«to;;.?2/.— Papillary 
growth,  distending  intestinal  end  of 
common  duct  and  growing  into  bowel; 

•  no  metastases  ;  adeno-carcinoma. 


plates,  illustrates  the  local  origin  of  the  growth  and  the  simulation  of 
ordinary  biliary  colic  by  the  obstruction  caused  by  the  growth. 

The  third  (Fig.  303)  shows  a  later  stage  of  the  same  diseased  condi- 
tion, the  accompanying  history  being  extremely  interesting.  The  mass 
was  of  shaggy  growth,  papillomatous,  and  produced  its  grave  symptoms 
only  by  obstruction.     No  metastases  were  present  in  any  of  these  cases. 

It  must  be  remembered,  however,  that  in  this  class  of  small  cancer- 
growths  of  the  duct  there  may  be  extensive  metastases  of  both  liver  and 
lungs,  entirely  out  of  proportion  to  the  original  cause.  The  symptoms 
of  such  an  obstructive  papillary  tumor  may  very  strikingly  resemble 
those  of  gall-stone.     The  first  notice  of  the  trouble  may  be  an  acute 
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colic  followed  by  jaundice,  which  may  be  followed  later  by  progressive 
emaciation,  icterus,  or  cachexia.  It  is  not  impossible  that  the  first  sharp 
attack  may  represent  the  passage  of  the  irritating  calculus.  It  must  not 
be  forgotten,  however,  that  cancerous  obstruction  of  the  ducts  may  have 
the  same  history  of  acute  colic  and  jaundice  as  accompanies  the  passage 
of  a  gall-stone.  I  have  in  mind  a  gentleman  who  had  suffered  numer- 
ous grave  attacks,  each  accompanied  by  transient  cholsemia,  and  who  lost 
much  flesh  during  the  year  prior  to  my  operating  upon  him,  though 
recovering  perfectly  from  jaundice  between  the  attacks.  Finally,  after 
a  three  months'  respite  and  apparent  return  to  health,  he  was  seized  by 
violent  pain  while  at  the  opera,  and  required  a  hypodermic  injection  of 
morphine  before  he  could  return  home.  On  operation  some  days  later, 
jaundice  having  set  in,  I  found  a  small  mass  of  cancer  at  the  head  of 
the  pancreas  grown  round  the  common  duct  and  as  large  as  a  walnut.  To 
ascertain  whether  this  might  not  be  a  stone  in  the  duct  with  surrounding 
zone  of  inflamed  pancreatic  gland,  I  passed  a  needle  in  several  directions 
through  it,  and  found  only  the  resistance  that  would  be  felt  in  tissues  as 
dense  as  raw  potato.  The  gall-bladder  being  distended,  I  explored  it 
without  finding  calculi,  and  joined  it  by  anastomosis  with  the  duodenum. 
The  patient  made  an  excellent  recovery,  and  remains  well  a  year  and  a 
half  later. 

It  is  evident  that  in  such  duct-pressure  there  is  an  intermittent  con- 
gestion of  the  mucous  membrane  which  may  give  pronounced  distention- 
symptoms  and  acute  colic  pain. 

It  may  be  said,  however,  that  in  general  the  presence  of  malignant 
neoplasms  of  the  ducts  is  diagnosed  by  the  slow  and  painless  onset  of 
symptoms  of  obstruction — namely,  jaundic^e,  cachexia,  and  emaciation. 

The  cachexia  of  cancer  that  is  seen  in  this  as  in  other  forms  of  malig- 
nant growths  is  considered  as  caused  by  the  reabsorption  of  the  products 
of  cell-growth.  It  is  of  interest  to  note  that  as  this  disappears  after 
removal  of  cancer  elsewhere,  so  in  cancer  of  the  gall-passages  it  rapidly 
gives  place  to  a  fresh,  clear  complexion  when  the  bile-flow  has  been 
restored  to  the  intestinal  channel  by  gall-bladder  anastomosis  with  the 
intestine. 

Syphilis  of  the  Liver. 

The  surgeon  must  ever  keep  in  mind  the  multiform  evidences  of 
syphilitic  infection  which  he  may  encounter  in  any  organ  of  the  body. 
Late  manifestations  of  this  disease  are  seen  in  the  liver  in  two  forms  : 

First.  General  infiltration  with  hyperplasia,  so  as  to  make  a  grossly 
enlarged  organ,  either  in  its  entirety,  or  in  one  lobe,  or  a  portion  of  one. 

Second.  In  the  form  of  gummatous  tumors  more  or  less  hard  and 
varying  greatly  in  size  and  location.  Both  these  forms  may  coexist,  and 
an  hypertrophied  organ  may  then  show  multiple  gummata  also. 

Tumors  of  the  liver  of  suspicious  malignancy,  but  of  atypical  appear- 
ance, should  be  subjected  to  a  rigid  course  of  antisyphilitic  treatment 
before  decision  is  reached,  and  it  would  not  be  surprising  if  surgeons 
would  thereby  not  infrequently  achieve  results  gratifying  to  themselves 
and  the  patients.  This  is  illustrated  by  occasional  reports  of  cases.  In 
many  a  pre-existing  history  of  syphilitic  infection  is  wholly  wanting. 

Cay  ley  reports  the  case  of  a  man  without  a  syphilitic  history  in  whom 
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a  prominent  epigastric  tumor  was  felt.  It  was  firm,  elastic,  smooth,  round, 
tender,  movable  with  the  liver,  and  transmitted  the  underlying  aortic 
pulsation.  The  patient  had  also  a  suspicious  gumma  over  his  right 
shoulder.  He  was  given  heroic  treatment  by  iodide  of  potassium,  and 
in  four  weeks  the  gumma  and  hepatic  tumor  had  disappeared,  and  the 
man  afterward  remained  well. 

A  most  striking  case  illustrating  the  subject  came  under  my  own  care 
two  years  since.  A  lady  presented  herself  with  enormous  hyperplasia  of 
the  liver  and  spleen,  as  shown  in  the  annexed  cut.     She  had  undergone 


Fig.  304. 


Syphilitic  enlargement  of  the  liver  and  spleen  :  multiple  gummata  of  the  liver ;  laparotomy  and 
removal  of  one  tumor  for  examination ;  cure  by  subsequent  treatment  (drawn  from  life). 

removal  of  enlarged  Fallopian  tubes  for  so-called  pus-tubes  some  months 
previously  by  a  prominent  gynecologist.  Her  convalescence  was  tedious, 
a  feverish  condition  lingered,  and  the  enlargement  of  liver  was  said  to  be 
malignant  after  exploratory  aspiration  failed  to  find  pus.  When  she  came 
to  me  her  afternoon  temperature  was  usually  102°  F.  She  had  lost 
much  flesh  and  was  declining  rapidly. 

Suspecting  hepatic  abscess,  I  aspirated  in  the  epigastrium  as  well  as 
through  the  intercostal  spaces,  but  failed  to  obtain  pus.  Believing  still 
in  the  presence  of  a  deep  abscess,  I  oifered  exploratory  laparotomy,  which 
she  accepted.  The  liver  and  spleen  were  both  greatly  hypertrophied, 
and  the  liver  showed  on  its  convexity  numerous  gray  growths  partly 
raised  above  its  surface  and  resembling  cancer-infiltrations  so  nearly  that 
I  should  have  asserted  that  they  were  such,  excepting  for  two  or  three 
well-marked  crater-like  depressions  in  different  spots  that  made  me  sus- 
picious of  scars  of  old  gummata.  I  therefore  removed  one  of  the  tumors, 
which  was  an  inch  in  diameter  and  buried  in  normal  liver-tissue  near  its 
edge.  To  further  assure  myself  that  there  was  not  a  deep  abscess  causing 
the  temperature,  I  thrust  a  large  aspirating  needle  in  many  directions  to 
the  remote  parts  of  the  organ.     No  trace  of  pus  was  discovered. 

The  patient  was  given  a  post-operative  course  of  mercurial  inunctions, 
beginning  the  evening  of  operation,  and  with  the  happiest  results.  I 
had  the  pleasure  of  seeing  her  make  a  rapid  and  complete  recovery. 
The  fever  never  returned.     The  enlarged  liver  and  spleen  diminished 
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from  day  to  day ;  she  gained  rapidly  in  weight  and  color.  In  three 
months  the  liver  and  spleen  were  nearly  normal.  Mercurial  inunctions 
were  alone  relied  on  until  her  gums  were  touched,  when  iodides  were 
added.    Dr.  Thacher's  examination  showed  the  mass  to  be  a  pure  gumma. 

Roberts  reports  three  cases  of  syphilitic  gummata  and  enlargements 
of  the  liver  (in  one  case  to  enormous  size)  in  all  which  rapid  diminution 
followed  the  exhibition  of  mercury  and  iodide  of  potassium.  In  one  the 
tumor  extended  downward  a  tongue-like  prolongation  from  the  median 
portion  of  the  right  lobe,  reaching  nearly  to  the  crest  of  the  ilium,  and, 
as  found  at  operation,  of  a  mottled  grayish  appearance  with  a  fairly  dis- 
tinct margin  defining  it  from  normal  liver.  It  was  thought  to  be  malig- 
nant, and  no  removal  was  attempted,  but,  a  clear  history  of  syphilis  being 
obtained,  antisyphilitic  treatment  was  adopted,  and  in  three  months  the 
tumor  was  greatly  reduced  in  size. 

The  symptoms  of  gummatous  tumors  of  the  liver  will  be  not  more 
striking,  as  far  as  functional  disturbance  goes,  than  if  the  growth  were  in 
another  portion  of  the  body. 

A  local  tumor  is  the  first  thing,  often,  to  call  attention  to  the  trouble. 
It  gives  a  sense  of  weight  and  fulness  in  the  epigastrium,  and  is  usually, 
wdien  palpated,  slightly  tender.  Jaundice  is  wanting.  Disturbed  nutri- 
tion will  usually  be  an  accompaniment,  and  a  general  decline  follows. 
In  the  case  quoted  above  a  low  form  of  fever  was  an  unusual  symptom 
for  which  no  other  cause  could  be  assigned,  and  which  rapidly  disap- 
peared with  treatment.  The  administration  of  antisyphilitic  remedies  is 
often  the  only  clue  to  diagnosis,  and,  as  shown  by  all  reported  cases,  this 
must  be  pushed  to  the  extreme  endurance  of  the  patient  before  being 
abandoned.  The  liberal  use  of  inunctions  two,  three,  or  four  times  daily 
at  first,  and  followed  by  iodide  of  potassium,  fifteen  to  twenty  grains,  after 
eating,  and  increased  as  the  patient's  tolerance  allows  or  the  obstinacy  of 
the  disease  demands,  will  accomplish  a  cure. 

Actinomycosis. 

A  few  striking  cases  are  recorded  of  this  fatal  malady  in  man,  and 
should  be  kept  in  the  surgeon's  mind  when  tumors  of  obscure  nature  are 
being  considered.  The  entrance  of  the  ra}'  fungus  being  through  the 
alimentary  tract,  the  tumor  formed  by  its  development  is  either  in  the 
wall  of  the  stomach  or  intestine,  which  may  seal  itself  to  the  liver,  or  by 
penetration  of  the  coats  and  lodgement  in  the  liver,  where  growth  takes 
place.  In  either  case  the  disease  progresses,  as  elsewhere,  slowly,  taking 
manv  months  to  become  troublesome.  There  is  an  absence  of  acute 
svmptoms — pain  or  fever  and  the  appearance  of  a  semi-fluctuating  tumor 
at  the  edge  of  the  liver  or  beneath  it.  It  seals  itself  to  the  abdominal 
wall  after  a  time,  and  when  incised  discloses  only  dark  granulation- 
tissue  without  pus,  but  with  secretion  in  which  the  ray  fungus  may  or 
may  not  be  found.  In  a  case  of  Eve's  many  examinations  before  death 
showed  nothing,  but  post-mortem  search  showed  typical  spores. 

The  diag-nosis  can  be  made  with  some  certainty  by  excluding  syphi- 
lis, abscess,  and  hydatids. 

Treatment  should  be  on  general  surgical  principles,  with  the  addition 
of  free  use  of  iodide  of  potassium. 
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With  the  exception  of  rare  cases  of  multiple  small  cystic  formations 
and  of  distended  gall-bladder  all  cysts  of  the  liver  are  of  hydatid  origin, 
and  form  a  most  interesting  study  in  the  chapter  of  diseases  of  parasitic 
origin  to  which  the  body  is  subject. 

The  natural  history  of  the  parasite  should  be  kept  in  view  to  enable 
us  to  understand  and  properly  treat  the  malady.  It  is  to  be  remembered 
that  the  tape-worm,  or  Taenia  solium,  infesting  the  human  intestine  at 
times,  has  as  its  near  relative  a  different  species  of  smaller  size,  which 
infests  the  intestine  of  dogs.  The  ova  of  the  latter  when  transplanted 
to  the  human  alimentary  canal,  probably  through  the  medium  of  un- 
cooked fruit,  vegetables,  salads,  etc.,  contaminated  by  the  excreta  of 
dogs,  find  the  requisite  conditions  for  growth,  and  man  becomes  the  host 
of  this  unwelcome  worm. 

In  its  new  home  the  capsule  becomes  dissolved  and  the  embryo  pene- 
trates the  mucous  membrane  of  the  bowel,  easily  finding  its  way  thence 
by  venous  channels  of  the  portal  circulation  to  the  liver.  There,  by 
virtue  of  the  sluggish  current,  it  fastens  itself  on  a  vessel-wall  by  its 
booklets  and  grows.  The  embryo  has  a  minute  head  and  mouth  armed 
with  a  crown  of  booklets  like  microscopic  tiger-claws,  and  from  its  body 
is  evolved  a  cyst  which  in  six  months  develops  to  the  size  of  a  walnut. 
Within  this  envelope  is  developed  a  fertile  crop  of  new  embryos,  bud- 
ding like  miliary  projections  from  its  lining  membrane.  Examining 
these  with  a  low-power  microscope,  each  is  seen  to  be  an  ecchinococcus 
head  or  "  scolex,"  having  suckers  and  booklets.  As  one  grows  all  grow, 
and  multiply  within  the  parent,  until  a  cyst  of  appreciable  size  appears, 
usually  on  the  surface  of  the  liver.  There  is  no  limit  to  this  enlarge- 
ment, except  that  of  the  abdominal  and  chest  cavities.  It  may  grow  to 
dimensions  inconsistent  with  life.  The  cyst  contains  a  fluid  usually 
colorless,  but  sometimes  stained  faint  yellow,  of  low  specific  gravity 
(1015),  non-albuminous,  containing  chloride  of  sodium,  but  no  sugar. 
Microscopic  examination  of  the  sediment  always  reveals  the  booklets, 
which  are  pathognomonic.  Floating  in  the  major  cyst  are  innumerable 
free  cysts  with  attenuated  transparent  membranes.  These  are  beautiful 
spheres  as  they  are  evacuated  from  the  larger  one,  and  resist  the  ruptur- 
ing force  of  falling  from  a  height.  I  have  seen  hundreds  of  them  fall 
on  the  floor  of  an  operating  theatre,  rolling  about  unbroken  like  marbles 
as  they  spilled  out  of  the  abdominal  wound. 

While  some  cysts  may  have  a  large  part  of  their  contents  composed 
of  the  minor  sacs,  others  have  but  a  few,  the  fluid  part  predominating, 
but  usually  an  innumerable  crop  of  small  cysts  and  scolices  are  then 
attached  to  the  lining-wall.  This  lining  membrane  may  be  as  thin  as 
an  amniotic  sac,  or  so  thick  as  to  resemble  wet  chamois  leather.  It  is 
loosely  adherent  to  the  distended  liver-tissue  surrounding  it,  so  that  it 
may  easily  be  stripped  out  of  its  bed  without  hemorrhage. 

These  cysts  are  almost  always  single,  though  occasionally  two  or 
three  are  found  in  the  same  liver.  A  case  is  reported  in  the  New  York 
Pathological  Society's  report  where  a  very  small  cyst  the  size  of  a  pea, 
containing  ecchinococcus  booklets,  had  grown  in  the  wall  of  the  com- 
mon bile-duct  and  by  its  pressure  produced  fatal  cholsemia. 
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As  a  rule,  however,  the  symptoms  of  the  tumor  are  negative  until  its 
size  renders  it  of  importance.  If  the  growth  becomes  excessive,  its 
upward  projection  may  crowd  the  diaphragn,  expand  the  chest-wall,  and 
threaten  the  patient's  life  with  dyspnoea,  or,  crowding  the  stomach  by 
downward  expansion,  distend  the  abdomen.  In  one  such  case  I  relieved 
a  lady  from  impending  death  by  laparotomy  and  enucleation  of  a  cyst 
containing  one  gallon. 

If  left  untouched,  there  is  danger  of  accidental  rupture,  as  has  often 
happened  from  a  blow  in  sparring  or  falling.  The  natural  course  of 
spontaneous  rupture,  nature's  method  of  cure,  is  to  burst  into  the  nearest 
cavity,  a  course  upward  through  the  diaphragm  and  evacuation  through 
the  lung  being  most  common.  In  such  cases  the  fluid  or  small  cysts  are 
coughed  up  and  the  disease  suspected. 

Next  in  frequency  the  peritoneal  cavity  is  invaded  w^ith  fatal  result, 
and  in  about  as  many  cases  the  cyfst  ulcerates  into  the  alimentary  tract 
and  its  contents  are  either  vomited  or  passed  by  stool. 

Finally,  intracystic  pressure  may  cause  pointing  toward  the  skin, 
where  adhesive  inflammation  and  perforation  occur. 

Not  infrequently  the  contents  of  the  cyst  are  contaminated  from  the 
intestines  and  an  abscess  forms  involving  the  entire  cavity.  If  suppu- 
ration of  an  hydatid  occurs — which  is  not  infrequent — the  patient  expe- 
riences all  the  effects  of  an  abscess  of  the  liver — hepatic  pain,  rigors, 
sweats,  fever  of  perhaps  101°  F.,  altered  complexion,  perhaps  jaundice, 
though  usually  not. 

If  the  sequel  leads  to  bursting  through  the  lung,  the  pleura  is  usually 
contaminated  in  transit,  and  a  local  empyema,  shut  in  by  lymph-bar- 
riers and  discharging  into  a  bronchus,  follows.  The  patient  then  coughs 
up  pus  containing  remnants  of  ecchinococci,  the  booklets  of  whicii  should 
be  repeatedly  searched  for  in  questionable  cases,  one  examination  rarely 
sufficing. 

If  incision  of  the  empyema  is  now  effected,  the  pus  discharged  will 
probably  contain  many  of  the  daughter-cysts  from  the  parent  sac,  which 
resemble  thin  white  grapes  mingled  in  the  pus. 

The  diagnosis  of  a  hydatid  cyst  depends  on  the  shape  of  the  growth, 
its  feeling  of  elasticity,  absence  of  fever  and  pain,  and  sometimes  on 
perception  of  a  peculiar  fremitus  or  crepitant  thrill  which  is  felt  beneath 
the  hand  on  sharp  pressure  downward  or  on  tapping  at  another  point 
with  the  other  hand.  Finally,  aspiration  of  a  characteristic  fluid  and 
discovery  of  booklets  in  the  sediment  confirm  all. 

The  enormous  experience  of  those  practising  in  countries  where  this 
disease  prevails,  as  in  Australia,  Iceland,  Russia,  etc.,  enables  one  to 
assert  positively  the  value  of  remedies  at  one  time  or  another  in  vogue. 

Mr.  Davies  Thomas  in  his  review  of  a  large  experience  says  that  60 
per  cent,  of  cases  of  hydatids  are  found  in  the  liver,  12  per  cent,  in  the 
lungs. 

The  methods  of  the  past  that  have  one  by  one  given  way  to  the 
advance  of  surgery  have  been — first,  the  use  of  caustic  pastes  to  destroy 
the  tissues  over  a  prominent  point  of  the  tumor  (Recamier's  method), 
producing  thereby  adhesion  of  underlying  layers  of  peritoneum,  etc., 
and  entering  the  cyst  after  a  week  or  more.  Vienna  paste  applied  every 
other  day  was  a  favorite  caustic.     This  has  had  its  day,  and,  though 
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successful,  is  extremely  painful  and  not  without  danger.     It  was  per- 
haps the  safest  method  in  vogue  fifty  years  ago. 

It  was  supplanted  by  the  use  of  the  trocar  and  cannula,  which  was 
advocated  not  only  to  empty  the  cyst,  but  by  their  being  left  in  situ  for  a 
few  days  to  bring  about  adhesions  fastening  the  visceral  to  the  parietal 
peritoneum,  establishing  thus  a  permanent  fistula,  which  usually  cured  the 
trouble.  This  method,  however,  had  some  elements  of  danger  in  leakage 
about  the  cannula  if  the  cyst  was  deep,  and  in  exciting  fatal  peritonitis 
at  times  if  the  methods  were  unclean.  Thomas's  statistics  of  death-rate 
for  tapping  represent  26  per  cent.  Other  vicissitudes,  such  as  hemor- 
rhage and  suppuration  of  the  cyst,  combined  to  make  the  method  one 
of  no  slight  risk.  It  was  modified  by  inserting  two  or  three  cannulse  in 
a  row,  and  after  adhesions  had  formed  incising  freely  between  them. 
This  had  the  effect  of  hastening  the  evacuation  and  healing. 

The  trocar  was  supplanted  by  aspiration  with  a  fine  needle,  which 
has  held  its  own  against  other  methods  until  recently.  It  was  claimed 
by  those  of  great  experience  that  a  single  aspiration  usually  sufficed  to 
cure  by  destroying  the  life  of  the  ecchinococcus — that  the  cyst  shrivelled 
up  and  the  patient  could  feel  it  no  longer.  This  result  has  also  been 
claimed  for  puncture  by  electrolytic  needles  without  evacuation,  and  for 
the  method  of  evacuating  a  small  amount  of  the  fluid  and  replacing  it 
through  the  same  hollow  needle  by  tincture  of  iodine  or  solution  of 
bichloride  of  mercury,  designed  to  act  as  a  tsenicide.  Excepting  simple 
aspiration  none  of  these  methods  have  been  of  value  enough  to  be 
accepted.  Aspiration  alone  has  undoubtedly  been  the  most  service- 
able, but  it  has  been  distrusted  as  to  its  results,  and  it  has  associated 
dangers  as  well.  Its  plausibility  was  sustained  because  in  a  few  weeks 
or  months  most  patients  passed  from  view  and  were  supposed  cured. 
A  much  longer  period,  however,  is  required  before  a  cure  can  be  re- 
ported, and  it  has  been  observed  that  repeated  aspirations  are  often 
necessary.  Nevertheless,  the  cure  of  single  hydatid  cysts  by  death  of 
the  ecchinococcus  and  atrophy  of  the  sac  is  not  infrequently  seen  in 
post-mortems  in  non-operative  cases,  so  that  one  may  give  credence  to  a 
considerable  number  of  cures  by  aspiration.  Nevertheless,  it  has  its 
risks.  Peritonitis  was  not  uncommonly  seen,  with  fatal  leakage  or  sup- 
puration of  the  cyst  in  some.  Experience  has  therefore  been  accumu- 
lating to  show,  as  Glutton  says,  first,  that  the  method  is  not  without  dan- 
ger ;  second,  that  it  is  not  always  successful ;  third,  that  it  is  not  radical. 
The  method  has  now  been  superseded,  like  those  which  went  before 
it,  by  a  more  radical  one.  This,  it  may  be  said,  should  be  resorted 
to  in  every  case  where  competent  surgical  aid  can  be  obtained. 
The  method  of  procedure  should  be  as  follows  :  An  incision  propor- 
tioned to  the  size  of  the  tumor  should  be  made  in  the  linea  alba  if 
the  cyst  is  reasonably  central  in  position,  and  over  the  prominence  of 
the  swelling.  The  shining  cyst-wall,  not  unlike  an  ovarian  tumor, 
will  be  found  close  beneath  the  abdominal  wall  in  most  cases.  Occa- 
sionally a  thin  layer  of  liver-tissue  may  be  spread  over  it.  Subse- 
quent steps  in  either  case  are  the  same.  Some  advocate  arresting  the 
operation  at  this  stage,  packing  gauze  around  the  exposed  front  of  the 
cyst,  or  even  stitching  it  in  situ,  and  waiting  three  days  for  adhesion  to 
seal  off  the  general  cavity  (Volkmann's  method). 
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This  procedure  is  unnecessary,  and  should  now  be  abandoned  for  the 
complete  operation  in  one  sitting  (Linderraann's  method).  Having- 
exposed  a  sufficient  surface  of  the  tumor  for  manipulation,  flat  sponges 
or  sterile  gauze  pads  should  be  inserted  within  to  absorb  possible  leak- 
age. A  trocar  is  now  inserted  and  the  cyst  drained,  while  an  assistant 
presses  the  lateral  abdominal  walls  to  keep  contact  between  cyst  and 
wound,  AVhen  it  is  emptying  the  trocar  will  need  to  be  frequently 
moved  to  obviate  blocking  by  the  daughter-cysts.  As  the  sac  becomes 
flabby  it  is  seized  by  flat  forceps  that  will  not  tear,  drawn  to  the  surface, 
and  freely  incised  to  admit  the  operator's  hand.  The  evacuation  is  now 
easily  completed.  The  lining  parent-cyst  is  found  to  be  loose,  and  should 
be  dislodged  and  cleaned  away  entirely.  In  fact,  it  obtrudes  itself  in  the 
aperture,  having  but  loose  cellular  connection  with  the  condensed  fibrous 
tissue  constituting  the  outer  casing.  Xo  hemorrhage  occurs,  to  speak  of, 
owing  to  the  non-vascular  union  of  this  foreign  cyst  with  its  envelope. 
The  incision  is  now  cleansed  with  sterile  water  and  the  opening  stitched 
to  the  abdominal  wall,  a  rubber  drain-tube  and  iodoform  gauze  being 
lightly  placed  in  the  site  of  the  cyst.  The  abdominal  sponges  and  pads 
are  now  removed  and  counted,  and  the  lower  part  of  the  wound 
closed.  A  rather  voluminous  sterile  dressing  is  applied  over  all.  A 
sinus  soon  remains  in  a  rapidly-closing  cavity,  and  a  radical  cure  has 
been  safely  completed.  If  the  cyst  occupies  the  lateral  portion  of  the 
great  lobe  of  the  liver,  it  will  appear  prominently  beneath  the  ribs, 
bulging  the  chest-wall  and  intercostal  spaces.  It  will  be  necessary  to 
remove  it  then  through  the  lower  chest-wall,  and  it  will  not  be  pos- 
sible to  do  this  through  one  intercostal  space. 

Resection  of  the  tenth  and  eleventh  ribs  for  about  three  inches  in  the 
anterior  axillary  line  will  not  open  the  pleural  cavity.  An  ample  incis- 
ion between  these  ribs  will  give  a  large  space  for  work.  The  diaphragm 
will  be  found  thinned  out  by  pressure,  and  possibly  adhesion  between 
parietal  and  costal  pleura,  though  this  is  not  the  rule.  Hence  the 
same  precautions  here  as  in  a  median  incision.  If  the  pleural  cavity  is 
accidentally  opened,  the  air  enters  and  the  lung  will  recede,  but  not  to 
collapse  against  the  spine,  as  might  be  feared.  A  moment  must  be 
spent  in  stitching  the  diaphragmatic  and  costal  pleura  together,  with- 
out fear  of  leaving  air  in  the  pleural  sac  if  it  be  aseptic,  as  it  will  be 
absorbed. 

While  the  accident  of  ruptured  hydatid  cyst  flooding  the  peritoneal 
cavity  is  a  fatal  one,  it  has  been  successfully  met  by  prompt  laparotomy, 
as  in  a  case  recorded  by  Marmaduke  Shield.  The  symptoms  in  this  case 
were  sudden  attack  accompanied  by  vomiting  and  collapse,  with  evidence 
of  local  trouble  in  the  tenseness  of  the  right  rectus  muscle.  The  abdo- 
men was  cleansed  of  the  clear  hydatid  fluid  and  a  cure  effected. 

Cyr's  statistics  show  the  result  of  rupture  into  the  peritoneum  fatal 
in  90  per  cent.  ;  into  the  pleura,  fatal  in  80  per  cent.  ;  into  the  bile- 
ducts,  70  per  cent. ;  into  the  bronchus,  57  per  cent. ;  the  stomach,  40  per 
cent. ;  the  intestines,  16  per  cent. ;  through  the  abdominal  wall,  10  per 
cent. 
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Abscess  of  thei  Liver. 


Under  this  general  head  we  must  consider  a  variety  of  suppurative 
processes  distinguished  by  widely  different  causes — those  of  the  gall- 
bladder and  biliary  ducts  dependent  on  microbic  inflammation  extend- 
ing from  the  mucous  membrane  of  the  bowel  along  the  bile-channels ; 
those  resulting  from  irritation  and  ulceration  of  gall-stones ;  those 
extending  into  the  hepatic  substance  from  deep  cholangeitis ;  those  due 
to  infarctions  of  pysemic  origin  at  a  distance,  passing  through  the  lung 
and  reaching  the  liver  by  the  hepatic  artery  ;  and  finally  so-called 
"  tropical "  abscess,  of  amoebic  origin. 

Besides  these,  abscesses  of  the  hepatic  tissue  may  result  from  proxim- 
ity to  an  ulcerative  process  set  up  in  a  diseased  wall  of  the  stomach  or 
intestine,  which,  becoming  adherent,  contaminates  the  parenchyma  of 
the  liver,  is  absorbed  by  the  sluggish  portal  circulation,  and  results  in  an 
excavation  often  of  large  proportions.  In  this  latter  variety  only  is  a 
mixture  of  gas  and  pus  ever  found. 

Abscess  of  the  Gall-bladder. — So-called  empyema  of  the  gall- 
bladder is  a  sequel  of  infective  catarrhal  inflammation  spreading  from 
the  papilla  of  entrance  in  the  duodenum.  It  claims  prominence  because 
of  its  relative  frequency  and  its  gravity.  It  is  most  often  seen  in  cases 
of  chronic  biliary  disturbances  or  as  secondary  to  malignant  enlarge- 
ments, or  pressure  of  even  small  tumors  upon  the  ducts.  It  sometimes 
is  found  in  children  where  worms  have  entered  the  bile-ducts,  or  in  adults 
from  liver-flukes  or  distomata  in  tropical  countries.  It  is  associated 
with  acute  symptoms  of  inflammation,  it  may  be  with  rigor  and  sweat- 
ings. Fever  ranges  from  101°  to  103°  F.  Marked  tenderness  and, 
usually,  enlargement  are  found  over  the  gall-bladder.  The  patient  has- 
subjective  pain,  and  often  every  evidence  of  acute  peritonitis  localized  in 
the  right  hypochondrium.  The  right  rectus  muscle  and  the  adjacent 
parts  of  the  oblique  and  transversalis  overlying  the  fundus  of  the 
gall-bladder  will  be  found  much  more  rigid  than  on  the  left  side. 
The  attitude  of  the  patient  is  one  inclined  to  the  affected  side. 

The  symptoms  are  readily  appreciated  when  one  looks  within  and 
finds  the  distended  viscus  filled  with  bile,  turbid  with  catarrhal  inflam- 
matory products  (or  with  pus  in  a  later  stage),  and  coated  on  its  perito- 
neal surface  with  lymph.  Its  walls  are  much  thickened  by  congestion 
and  infiltration.  The  catarrhal  inflammation  extends  far  up  the  hepatic 
channels  into  the  liver,  which  itself  is  usually  engorged.  Its  natural 
termination  is  unfavorable  to  the  patient  in  the  great  majority  of 
unoperated  cases,  though  the  gall-bladder  may  become  adherent  to 
the  abdominal  wall  or  viscera  and  discharged  by  ulceration.  The  pa- 
tient is  usually  exhausted  by  the  infection  before  this  favorable  end  is 
reached. 

Treatment. — Every  case  requires  prompt  operation  as  soon  as  recog- 
nized. Formation  of  adhesions  should  never  be  waited  for.  The  one 
step  in  the  operation  to  be  emphasized  is  the  evacuation  of  the  distended 
viscus  by  aspiration  as  soon  as  it  has  been  reached  and  the  surrounding 
parts  protected.  Free  incision,  and  drainage  by  rubber  tube  as  large  as 
one's  finger  placed  in  the  gall-bladder  and  surrounded  with  iodoform 
gauze  packed  into  that  organ,  as  well  as  about  it,  will  ensure  the  perfect 
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protection  of  tlie  abdominal  cavity.  The  first  profuse  discharge  of 
purulent  fluid  drains  the  hepatic  ducts,  and  in  a  few  hours  pure  bile 
flows  freely. 

Abscess  with  Gall-stoxes. — The  same  history  as  that  of  catar- 
rhal empyemas  of  the  gall-bladder  may  ensue  if  gall-stones  be  present. 
It  is  perhaps  a  little  more  often  associated  with  stones  than  not.  Yet 
while  the  latter  are  reposing  in  the  viscus  or  descending  in  the  canal 
they  can  induce  no  infection.  It  is  only  when  an  ulcerative  process  is 
started  that  the  colon  bacillus  penetrates  the  adjacent  inflamed  intestinal 
wall  or  enters  in  through  the  papilla,  and  abscess  follows.  In  such 
ulcerations  the  outlet  is  already  formed,  and  the  gall-bladder  sponta- 
neously evacuates  Avithout  harm. 

It  not  infrequently  hajDpens,  however,  that  the  channel  into  the 
bowel  closes  over  one  stone  before  others  have  escaped,  and  the  infection 
provokes  an  accumulation  of  pus  that  spreads  in  the  direction  of  least 
resistance.  Hence  such  irregular  abscesses  discharge  through  the  navel, 
the  groin,  the  lumbar  regions,  or  elsewhere,  and  are  slow  to  heal.  Xot 
infrequently  an  intermittent  discharge  of  gall-stones  continues  for  years 
tlu'ough  an  old  distant  sinus. 

Py^emic  Abscesses. — The  true  pygemic  abscess  is  always  multiple. 
AYounds  involving  any  part  of  the  body,  notably  the  upper  extremity  or 
scalp,  which  become  infected  and  beget  general  pyeemia,  are  associated 
with  subacute  symptoms  with  characteristic  cachexia,  sweetish  breath, 
sweating,  chills,  hectic  fever,  and  will  often  be  found  to  develop  hepatic 
abscesses  with,  usually,  no  marked  symptoms,  except  occasionally  a  little 
enlargement  and  tenderness.  On  post-mortem  section  each  slice  of  the 
knife  opens  several  small  abscesses  containing  pus,  perhaps  a  drachm  or 
so  each.  These  result  from  embolic  infarction  of  septic  micrococci 
colonies  carried  through  the  hepatic  artery.  They  must  have  travelled 
from  the  original  infected  point  by  venous  channels,  traversed  the  lung, 
and  entered  the  general  arterial  circulation.  Hence  we  find,  according 
to  Waldeyer,  that  hepatic-infarction  abscesses  are  found  in  6  per  cent, 
of  those  dying  of  surgical  pysemia,  and  pulmonary  abscesses  in  two- 
thirds  of  the  cases.  Klebs  also  asserts  that  such  abscesses  are  four  times 
as  frequent  in  the  lungs. 

It  is  evident,  then,  that  for  pysemic  hepatic  abscesses  surgery  is 
practically  unable  to  offer  relief. 

Traumatic  Hepatic  Abscess. — In  broken-down  or  unhealthy  sub- 
jects it  seems  possible  for  an  injury  to  the  liver  to  result  in  abscess,  as 
illustrated  by  a  case  of  Bryant's,  recently  reported,  where  a  drunken 
woman  suffered  a  kick  in  the  right  lower  ribs,  followed  by  broncho- 
pneumonia and  death  in  the  fourth  week.  The  liver  beneath  the  injury 
showed  a  large  abscess  containing  broken-down  liver-tissue,  blood,  and 
pus,  doubtless  contaminated  from  the  systemic  circulation. 

Tropical  Abscess  of  the  Liver. — The  most  usual  form  of 
hepatic  abscess  is  the  so-called  "  tropical  abscess,"  which  has  only  very 
recently  come  to  be  understood.  It  is  now  a  question  whether  all 
abscesses  except  those  types  mentioned  in  the  foregoing  pages  are  not  of 
the  variety  now  to  be  discussed.  Heretofore  ^'  malaria,"  "  congestion  of 
the  liver,"  and  "  hepatitis "  have  been  assigned  as  adequate  causes  of 
abscess-development.     These  do  not  now  satisfactorily  explain  the  eti- 
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ology  of  this  disease  and  may  be  banished  from  the  list.  It  was  usually 
ascribed  to  "  congestion  of  the  liver  in  a  patient  addicted  to  spirits  and 
exposed  to  chill  in  a  tropical  climate."  Pathology  does  not  recognize 
"  congestion  "  or  "  hepatitis  "  as  competent  to  cause  puriilent  degenera- 
tion without  infection,  and  there  is  no  evidence  to  show  that  pure 
malarial  infection  has  caused  it.  The  prevalence  of  hepatic  abscess  in 
Egypt,  India,  and  the  tropics  had  given  ample  opportunity  for  its  study, 
but  it  must  not  be  forgotten  that  the  same  disease,  though  much  less 
prevalent  in  cooler  countries,  presents  the  same  phenomena  there  and 
may  originate  in  the  same  cause. 

The  association  of  tropical  abscess  with  tropical  dysentery  has  lately 
received  close  study.  Not  all  cases  of  abscess  are  preceded  by  a  clear 
history  of  dysentery,  but  Riener  and  Kelsh  found  that  in  314  cases  85 
per  cent,  were  associated  with  it.  It  is  doubtful  if  its  less  frequent 
occurrence  elsewhere  than  in  the  tropics  indicates  any  difference  in  eti- 
ology. In  the  Southern  States  both  occur,  but  as  we  approach  cooler 
climates  they  become  less  common. 

The  constant  coincidence  of  amoebae  coli  in  the  dysentery  of  hot 
climates,  discovered  by  Koch  when  investigating  cholera  bacillus,  and 
their  presence  in  and  beneath  the  ulcers  of  the  colon,  awakened  a  new 
interest  in  the  subject.  Prior  observation  on  these  j^arasitic  amoebse  had 
been  made  by  Lamb  in  1859  in  studying  the  mucus  from  the  bowel  of 
a  child.  Losch  of  St.  Petersburg  and  Kartulis  in  Egypt  made  extensive 
confirmatory  studies.  The  latter  found  it  present  in  120  dysentery 
cases,  and,  extending  his  examination  to  the  associated  hepatic  abscesses, 
found  it  also  in  them — in  every  one  of  twenty  cases  (1887). 

On  the  other  hand,  the  pus  from  hepatic  abscesses  was  found  sterile 
of  bacteria  in  more  than  half  the  cases,  while  in  others  staphylococci 
and  streptococci  were  found.  Kartulis  held  that  pus  and  amoebse  pass 
into  the  liver  through  a  blood-vessel,  where  the  pus-forming  bacteria 
usually  die  and  the  araoebse  survive. 

Councilman,  Osier,  Lafleur,  Zancarol,  and  others  have  verified  this  in 
many  cases,  and  found  amoebse  in  enormous  quantities  in  the  colon 
ulcerations,  in  the  submucosa,  in  the  fat  of  the  adjacent  mesentery,  and 
finally,  in  the  abscess-contents  and  the  breaking-down  hepatic  tissue 
constituting  its  wall. 

Zancarol,  after  twenty-seven  years'  experience  in  the  Greek  hospital 
at  Alexandria,  subjected  14  recent  hepatic-abscess  cases  to  more  careful 
examination,  and  found  6  contained  amoebse,  8  did  not.  In  all  there 
were  in  addition  streptococci,  staphylococci,  or  bacilli  coli  communis. 
The  pus  he  finds  often  sterile  to  culture,  though  capable  of  infection  by 
experimental  injection  into  the  rectum  of  a  cat.  The  cat  has  colon 
ulceration  and  hepatic  streptococci  abscesses  when  killed  a  few  days 
later. 

In  cases  where  it  has  not  been  possible  to  discover  the  amoebse  in  the 
fluid  drawn  from  an  hepatic  abscess  they  have  been  found  later  in  the 
liver-tissue.  In  cases  where  a  preceding  dysentery  was  denied,  a  subse- 
quent history  of  mild  colitis  months  previously  has  been  gotten  from  the 
patient,  and  cicatrices  of  ulcers  discovered.  Immediate  coincidence 
between  dysentery  and  abscess  is  not  essential,  therefore,  as  etiological 
proof. 
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It  is  important  to  know  that  the  amoeba  is  comparatively  easy  to 
recognize  by  a  moderate  power.     In  size  it  is  many  tunes  larger  than  a 

Fig.  305.  Fig.  306. 


Section  of  liver  adjacent  to  hepatic  abscess,  Section  of  liver-tissue  at  tliu  .J^\;  .fan  amcBbic 

showing  four  well-deflned  amcebfe   (several  abscess.     In    the    centre    two    well-marked 

white  spaces  from  which  others  have  fallen  amoebffi  surrounded  by  a  necrotic  zone  ;  above 

out  will  be  seen).    Dark  nuclei  of  pus-cells  are  some  unchanged  liver-cells  ;   below,  only 

and  some  unchanged  liver-cells  are  on  the  detritus  and  abscess-cavity  commencing, 
right ;   on  the  left,  necrotic  liver-tissue  and 
detritus . 

blood-corpuscle,  as  will  be  seen  by  the  illustration  annexed.  If  a  smear 
be  made  upon  a  slide  and  covered  with  a  thin  glass,  and  kept  upon  a 
warm  stage  (easily  made  by  a  perforated  strip  of  tin  extending  beyond 
the  stage  to  a  spirit  lamp  under  one  end)  the  active  motion  of  the  amceba 
will  be  seen.  In  some  cases  great  motility  is  observed,  even  hours  after 
the  fluid  is  removed.     It  stains  best  with  saifronin  and  hematoxylin. 

In  cases  of  hepatic  abscess  spontaneously  discharging  through  the 
lung,  Osier  has  diagnosed  the  same  by  finding  amoebse  coli  in  the  expec- 
toration. 

In  view  of  these  recent  discoveries  it  is  evident  the  old  views  of  the 
cause  of  liver-abscess  must  be  altered.  Xo  ordinary  hepatitis  degener- 
ates into  abscess.  It  has  been  found  by  Kartulis  that  in  the  majority  of 
cases  the  abscess-contents  are  sterile  of  pus-forming  bacteria. 

The  peculiar  character  of  the  discharge,  which  has  always  been  unex- 
plained, is  now  understood  better.  It  has  been  spoken  of  as  chocolate- 
colored  or  resembling  anchovy  sauce,  though  sometimes  it  is  yellow. 
The  characteristic  fluid  has  very  few  pus-cells  in  it,  but  mostly  detritus 
of  liver-tissue,  granular  matter,  or  sometimes  more  gelatinous  material. 
In  other  words,  it  is  rather  the  result  of  necrosis  of  liver-tissue  due  to 
such  chemical  changes  as  are  induced  by  the  presence  of  the  amoeba. 

This  explains  also  the  characteristic  feeling  which  the  finger  en- 
counters on  entering  the  abscess-cavity.  The  walls  are  soft,  pultaceous, 
and  offer  little  resistance  to  the  finger,  which  sweeps  from  them  mushy 
fragments  of  broken-down  liver.  The  definite  walls  usual  to  abscess- 
formation  are  wanting,  and  examination  shows  "  no  boundary  of  fibrous 
tissue  and  a  remarkable  absence  of  leucocyte-infiltration"  (Galloway). 
This  accounts  for  the  absence  of  pus-corpuscles  in  the  fluid  contents.  In 
the  stained  sections  from  the  walls  are  seen  the  M'cll-preserved  rounded 
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or  pear-shaped  amoeba-cells  in  the  midst  of  obviously  necrosed  liver- 
cells. 

This  description  answers  as  well  for  the  cases  of  the  disease  seen  in 
cool  as  in  hot  climates,  and  there  can  be  no  longer  any  doubt  as  to  their 
identity. 

Symptoms. — Aside  from  the  fact  that  active  dysentery  or  colon  ul- 
ceration need  not  be  present,  the  symptoms  are  not  always  striking,  but 
in  the  typical  case  there  are  usually  rigors  and  sweatings  with  a  not  very 
high  fever  (102-103°  F.),  remitting  in  character,  but  not  with  regularity. 
There  is  a  sense  of  soreness  and  weight  on  the  right  side,  and  if  the 
abscess  be  on  the  upper  surface  a  short  cough  and  a  stitch  on  inspiration, 
some  dyspnoea,  and  a  right  shoulder-blade  pain,  but  if  on  the  lower  side 
more  gastric  disturbances,  vomiting,  hiccough,  and  sometimes  jaundice, 
though  this  latter  is  rare. 

Locally,  hypochondriac  bulging  is  seen  in  superior  abscesses,  and 
epigastric  or  subcostal  in  inferior  ones.  When  central  or  posterior,  the 
gross  bulk  of  the  organ  is  enlarged.  Fluctuation  can  almost  never  be 
felt.  The  hepatic  abscess  is  usually  single,  62  per  cent,  occupying  the 
right  lobe ;  Zancarol  estimates  75  per  cent. 

The  natural  course  is  to  a  fatal  termination.  Cyr  found  that  in  563 
cases  55  per  cent,  die  without  bursting  or  being  operated  on  :  10  per 
cent,  burst  into  the  lung ;  7  per  cent,  burst  into  the  peritoneum  ;  5  per 
cent,  into  the  pleura ;  2  per  cent,  into  the  colon ;  and  a  few  into  the 
stomach,  vena  cava,  kidney,  or  pericardium.  The  usual  rupture  is  into 
the  right  lung,  setting  up  empyema  and  discharging  through  the 
bi'onchus  or  intercostal  space.  Such  cases  often  recover  spontaneously 
after  tedious  and  exhausting  illness.  Rupture  into  the  peritoneal  cavity 
is  uniformly  fatal. 

The  diagnosis  of  hepatic  abscess  may  be  confirmed  by  aspiration, 
but  with  no  idea  of  its  being  cured  by  emptying  it  of  its  contents. 
Aspiration,  if  it  prove  the  presence  of  pus,  must  be  speedily  followed  by 
free  incision. 

It  has  been  disputed  whether  aspiration  is  justified  in  view  of  possi- 
ble leakage  into  the  peritoneum  following  withdrawal  of  the  needle.  In 
its  defence  it  may  be  said  that  the  pus  is  most  often  sterile,  and  not  very 
likely  to  give  trouble,  and  that  if  the  needle  traverses  an  inch  or  two  of 
hepatic  tissue,  its  withdrawal  is  followed  by  complete  closure,  especially 
if  there  is  no  longer  pressure  within  the  abscess. 

Aspiration  should  be  done  in  the  axillary  line — the  ninth,  tenth,  or 
eleventh  interspace. 

If  the  pus  is  aspirated  out,  it  is  always  seen  to  have  blood  mingled 
with  the  latter  part,  and  has  to  be  repeated  at  short  intervals. 

In  most  cases  it  has  to  be  followed  by  incision  and  drainage  before  a 
cure. 

All  treatment  has  now  given  way  to  the  knife,  which  should  be 
resorted  to  as  soon  as  the  trouble  is  recognized.  The  same  rules  as  to 
location  and  method  are  to  be  applied  here  as  have  been  described  in 
speaking  of  hydatids.  The  incision  cannot  be  too  free,  thus  ensuring 
the  peritoneum  from  soiling.  If  liver-tissue  covers  the  abscess,  it  is  well 
first  to  stitch  the  liver  to  the  parietes  by  deep  stitches  before  incising. 

Packing  the  cavity  with  iodoform  gauze  as  soon  as  it  has  been  evacu- 
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ated  and  mopped  out  with  sublimate  solution,  tincture  of  iodine,  or  sali- 
cylic acid  will  give  the  best  chance  to  secure  the  liver  from  further 
invasion.     The  great  majority  of  cases  so  treated  will  recover. 

If  a  chronic  discharge  has  taken  place  through  the  lung,  it  is  best  to 
aid  nature  by  an  operation  for  empyema,  and  the  liver  will  discharge 
and  cure  itself  through  that. 

Volkmann's  method  as  for  opening  hydatids,  in  two  stages  by  indu- 
cing adhesions  first,  has  been  supplanted  by  the  continuous  coniDleted 
operation. 

Gall-stones  (Plate  IX.). 

The  presence  of  biliary  concretions  in  the  gall-bladder  in  view  of  the 
importance  of  the  surgical  aspect  of  the  subject  deserves  a  brief  consid- 
eration of  the  composition  of  such  concretions  and  of  the  fluid  from 
which  they  crystallize. 

The  anatomical  relations  of  the  gall-bladder  and  ducts  have  been 
already  considered,  but  it  is  important  to  observe  that  the  desquamation 
of  the  epithelial  cells  and  abundant  mucous  secretion  of  the  glands  with 
which  the  gall-bladder  is  liberally  provided  play  an  important  part  in 
the  development  of  gall-stones.  The  gall-bladder  is  a  reservoir  merely 
serving  to  store  the  bile  and  allow  of  its  slow  discharge  into  the  intes- 
tines. It  has  been  difficult  to  reconcile  the  apparent  superfluousness  of 
this  fluid  with  its  necessary  storage.  The  horse  and  some  other  animals 
have  no  gall-bladder,  and  to  all  intents  and  purposes  it  is  evidently  of 
little  or  no  utility  in  man.  When  it  is  entirely  removed  his  digestion 
and  nutrition  go  on  just  as  well.  Furthermore,  the  absence  of  bile  from 
the  intestines,  as  in  cases  where  it  is  entirely  removed  by  external  fistula, 
is  consistent  Avith  perfect  health.  Indeed,  when  reabsorbed  into  the 
system  it  is  a  distinct  poison,  being,  according  to  Bouchard,  nine  times 
as  poisonous  as  urine.  The  liver  may  form  bile  enough  in  eight  hours 
to  be  fatal  if  it  be  all  absorbed.  In  other  words,  it  seems  to  be  wholly 
excrementitious.  Physiological  experiments  seem  to  show  that  it  is  in 
some  way  a  slight  but  unnecessary  aid  to  the  pancreatic  secretion  in 
emulsifying  fats. 

The  amount  daily  excreted  is  one  pound.  This  I  have  watched  for 
weeks  in  a  case  of  biliary  fistula  with  comjDlete  obstruction  of  the  com- 
mon duct.  Patients  discharging  all  bile  externally,  as  a  rule,  notice  no 
difference  in  their  daily  health  or  bowel  function,  unless  it  be  an  occa- 
sional tendency  to  flatulence,  which  may  be  corrected  by  the  adminis- 
tration of  dried  ox-gall  in  capsules,  ten  grains  at  each  meal.  The  com- 
position of  bile  allows  of  a  separation  of  solid  ingredients — cholesterin 
(which  constitutes  2  per  cent,  of  normal  bile),  bilirubin,  or  calcium  car- 
bonate— in  the  presence  of  certain  altering  and  irritating  substances. 
Such,  at  least,  is  all  that  can  be  said  from  a  study  of  the  nuclei  of  gall- 
stones. In  them  is  found  a  group  of  degenerate  epithelium  cells  or 
mucus  or  viscid  liquid,  in  which  at  times  a  bacillus  resembling  coli 
commune  appears,  sometimes  permeating  the  stone. 

The  development  of  the  calculus  seems  to  depend  on  crystallization 
of  the  excess  of  cholesterin  and  bile-salts,  possibly  due  to  temporary 
stagnation  and  absorption  of  water  by  the  walls  of  the  organ,  possibly  to 
a  transient  catarrh  of  the  mucous  membrane,  or,  as  Robson  calls  it,  a 
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TYPES  OF  GALL-STONKS  FROM  THE  AUTHOR'S  COLLECTION  (Bxart  Sise). 
1.  Unusual  Type,  Pure  Cholesterine,  Pearl  Colored.  2.  Pure  Cholester- 
ine,  like  Mustard  Seeds.  3.  Usual  Type,  Predominance  of  Bile  Coloring. 
4.  Cholesterine,  with  Varying  Amounts  of  Pigment  Coated  with  Lime  Salt. 
B,  8  bis.  Types  of  Stone  Removed  in  Grave  Obstruction  of  Common  Duct, 
mixed  lime  crusting.  6.  Irregular  Form,  Deep  Licorice-like  Bile  Coloring. 
7.  Enterolith,  Escaped  Gall-Stones  Removed  from  Intestine  above  Ileoeseeal 
Valve. 
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"desquamating  angiocholitis."  As  far  as  any  judgment  can  be  formed 
at  present,  the  causes  are  two — stagnation  and  a  morbid  state  of  the 
epithelium.  It  has  been  shown  by  Xaunyn  that  the  epithelial  cells 
lining  the  gall-bladder  exude  a  gelatinous  substance  readily  changed  to 
cholesterin  crystals  by  acetic  acid.  This  fact,  in  conjunction  with  the 
observation  that  pure  cholesterin-stones  will  increase  in  a  gall-bladder 
after  occlusion  of  the  cystic  duct,  accounts  for  their  appearance  almost 
exclusively  in  the  gall-bladder. 

The  calculi  vary  as  much  in  size  as  in  composition  and  color.  The 
smallest  are  like  grains  of  sand,  and  have  been  counted  up  to  over  seven 
thousand  in  one  gall-bladder.  It  is  not  infrequent  to  find  one  or  two 
hundred  of  the  size  of  bird-shot,  but  by  far  the  most  usual  of  the  cases 
falling  into  the  surgeon's  hands  are  those  containing  from  one  to  ten, 
varying  in  size  from  a  chestnut  to  a  walnut.  In  color  they  are  of  pearly- 
white  or  asbestos-like  appearance,  shining  with  cholesterin  crystals,  or 
yellow  and  round  like  mustard-seed,  or  greenish-gray,  dark  brown,  or, 
finally  black,  looking  and  feeling  as  if  formed  of  dried  licorice  extract. 
The  variations  depend  on  the  amount  of  coloring  matter.  In  hard- 
ness they  vary  also,  from  being  so  soft  when  of  pure  cholesterin  type 
as  to  be  easily  crushed  in  the  fingers,  up  to  the  hardness  of  a  vesical 
calculus,  in  which  case  there  is  an  admixture  of  lime  salts  precipitated 
by  inflammation. 

The  great  prevalence  of  cholelithiasis  is  shown  by  post-mortem  sta- 
tistics, which  reveal  its  presence  in  vast  numbers  of  people  having  no 
previous  suspicion  of  its  existence.  The  statistics  vary  in  different  com- 
munities, but  on  the  average  one  individual  in  ten  is  affected  (J^aunyn). 
Yet  Paulsen  says  that  in  Denmark  in  over  nine  thousand  autopsies  there 
were  over  three  hundred  gall-stone  cases,  or  about  one  in  thirty. 

The  percentage  of  those  in  whom  post-mortems  reveal  their  presence 
shows  that  in  advanced  age  they  are  much  more  common,  so  that  after 
sixty  years  one  person  in  six  is  affected. 

In  women  the  disease  occurs  in  a  greater  number  than  in  men — the 
ratio  of  5  to  2.  This  has  been  explained,  for  want  of  better  reason,  by 
tight-lacing  and  bile-stagnation. 

It  is  notably  true  that  when  cancer  of  the  ducts  is  present,  gall-stones 
are  more  often  found.  Zenker  found  them  in  85  per  cent,  of  the  cases 
of  cancer.  This  and  other  pathological  grounds  have  led  to  the  gener- 
ally accepted  theory  of  their  presence  or  passage  being  the  occasion  of 
cancer-growth.  The  absence  of  stone  is  of  course  to  be  expected  in 
many  cancer  cases,  because  its  very  irritation  in  transit  led  to  the  trou- 
ble, which  only  came  after  its  expulsion. 

While  the  gall-bladder  is  often  distended  by  stones  facetted  and 
lying  together  like  beech-nuts,  the  patient  is  unconscious  of  their  exist- 
ence until  one  attempts  the  passage  of  the  cystic  duct.  Then  begins  the 
trouble  that  is  only  rivalled  by  labor.  The  muscular  coat  of  the  duct 
grasps  the  stone,  and  active  peristalsis  of  the  entire  canal  and  wall  of 
the  gall-bladder  begins.  Irritation  engenders  seretion,  and  an  addi- 
tional fluid  poured  out  into  the  gall-bladder  adds  a  vis  a  tergo  which  ends 
in  expulsion.  The  cystic  and  common  duct  endure  a  dilatation  propor- 
tionately greater  than  the  parturient  canal.  The  ducts,  which  are  of  the 
size  of  a  very  fine  quill,  easily  suffer  dilatation,  so  that  the  index  finger 
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passes  readily  in,  and  in  the  surgeon's  experience  a  stone  as  large  as  the 
end-joint  of  one's  thumb  may  be  found  in  any  part  of  the  canal.  Roki- 
tansky  records  one  the  size  of  a  pullet's  egg  which  he  found  half  extruded 
into  the  duodenum. 

Nature  is  not  always  so  successful,  however.  In  her  expulsive  efforts 
a  relatively  large  number  of  patients  die  while  awaiting  nature's  ambi- 
tious ending.  In  a  large  proportion  of  cases  a  pathological  change  is 
seen  which  in  nature's  wonderful  provision  accomplishes  by  taiother 
route  what  she  would  fail  in  if  the  attempted  expulsion  by  the  papilla 
were  persisted  in.  That  process  is  ulceration,  by  which  the  wall  of  the 
canal  is  penetrated  by  pressure  of  the  stone,  and,  having  time  to  seal 
itself  by  plastic  adhesion  to  a  neighboring  organ,  penetrates  that  also 
and  discharges  the  stone  into  the  duodenum,  stomach,  or  colon.  Unfor- 
tunately, this  beautiful  scheme  sometimes  miscarries,  and  the  discharge 
takes  place  into  the  peritoneal  cavity  or  other  vital  parts,  sacrificing  the 
patient's  life  at  times.  The  slowness  of  the  process,  however,  enables 
the  discharge  to  follow  the  direction  of  least  resistance  or  where  guided 
by  natural  barriers.  Hence  we  find  it  discharging  sometimes  at  the 
navel,  having  followed  the  round  ligament  of  the  liver ;  sometimes  in  the 
loin  or  in  the  inguinal  region. 

The  syraptonis  of  an  attack,  which  means  the  passage  of  a  stone, 
can  be  almost  predicted  when  one  considers  the  process  as  just  narrated. 
A  sudden  onset  is  almost  uniform.  Intense  pain  seizes  the  patient  under 
the  right  ribs,  often  shooting  through  to  the  shoulder-blade.  Nausea, 
fainting,  vomiting,  sweating  ensue.  The  pain  abates  and  returns ;  par- 
oxysms compel  the  patient  to  double  with  pain.  There  is  no  fever. 
The  attacks  endure  from  a  half  hour  to  two  days,  but,  as  a  rule,  are 
ended  in  twelve  to  twenty-four  hours. 

•  It  is  probably  true  that  with  few  exceptions  all  frequent  attacks  of 
pain  which  are  located  beneath  the  right  lower  ribs  and  are  attributed 
to  indigestion  pains  are  due  to  the  passage  of  very  small  stones,  of  which 
post-mortems  reveal  so  many  unsuspected  cases.  Too  much  emphasis 
cannot  be  placed  upon  the  absence  of  acute  colic  at  the  onset  of  a  slow- 
advancing  jaundice  as  indicating  malignant  or  inflammatory  obstruction. 

The  surgeon's  special  interest  is  with  cases  of  constantly  repeated 
attacks  which  call  for  interference  either  because  of  frequency,  severity, 
or  disablement.  It  is  not  uncommon  to  see  the  morphine  habit  estab- 
lished because  of  frequent  need  of  its  administration.  One  such  case 
of  ten  years'  standing  I  have  relieved  by  operation,  and  after  three 
years  the  patient  had  still  not  returned  to  the  habit. 

It  is  a  matter  that  rests  entirely  with  the  patient  to  say  when  the 
surgeon  shall  step  in.  But  with  the  faith  in  the  safety  of  operative  pro- 
cedures born  of  recent  experiences  one  may  now  confidently  advise 
operation  in  cases  of  even  moderate  disablement. 

The  risks  of  leaving  calculi  are  not  small.  Fever  of  a  septic  type, 
associated  with  jaundice  and  strongly  resembling  ague  attacks,  are  to  be 
recognized  as  due  to  arrest- of  the  calculus  partly  obstructing  the  common 
duct,  eroding  its  epithelium,  allowing  absorption,  and  leading  to  a  train 
of  symptoms  that  are  a  menace  to  life  and  health. 

The  passage  of  very  large  stones  painlessly  is  not  uncommon,  as 
shown  by  their  discovery  in  the  bowel  as  obstructing  enteroliths  without 
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previous  history  of  colic.  Such  transit  from  the  gall-bladder  must 
always  be  by  ulceration,  and,  moreover,  by  ulceration  into  the  duode- 
num, inasmuch  as  these  stones  are  usually  found  in  the  narrowest  por- 
tion of  the  ileum  within  a  yard  of  the  ileo-csecal  valve. 

The  jDresence  of  glycosuria  in  connection  with  some  gall-stone  dis- 
eases has  been  shown  by  Ord  to  be  due  to  functional  pancreatic  disturb- 
ance through  solar-plexus  irritation.  It  disappears  directly  after  the 
stones  are  removed  and  is  no  contraindication  to  operation. 

Gall-stones  are  not  uncommonly  vomited,  in  which  case  they  have 
returned  through  the  pylorus  rather  than  ulcerated  into  the  stomach,  as 
has  been  shown  by  post-mortem. 

"When  is  a  stone  hopelessly  impacted  so  as  to  require  operation?" 
is  a  question  of  less  importance  to-day  than  in  the  past.  The  surgeon 
does  not  do  his  duty  by  the  victim  if  he  waits  for  him  to  be  nearly 
exhausted.  The  results  of  operative  relief  are  so  uniformly  good  in  un- 
complicated cases  that  to  await  is  only  to  invite  complications.  It  will 
never  be  possible  to  assert  that  the  last  stone  has  left  the  gall-bladder 
after  three  or  four  attacks,  and  one  may  now  place  the  operation  in  the 
interval  or  during  an  attack  on  a  higher  plane  of  safety  than  that  for 
appendicitis. 

Cholecystotomy . — The  simplest  of  all  operations  on  the  biliary  passages 
is  that  resorted  to  for  draining  an  inflamed  or  obstructed  bladder  or  to  re- 
move stones  therefrom.  An  incision  is  made  vertically  from  the  tip  of 
the  tenth  rib  down^v^ard  three  inches,  and  extended  if  needed.  The  gall- 
bladder will  always  be  found  presenting  when  the  cavity  is  opened.  If 
several  preceding  attacks  have  been  severe,  it  will  probably  be  wrapped 
about  and  often  hidden  from  view  by  adjacent  viscera,  the  colon  often 
presenting  first.  One  may  carefully  separate  everything  from  it  by 
patiently  teasing  apart,  and  it  should  be  exposed  to  its  duct. 

The  bladder  must  first  be  aspirated  of  its  contents.  Protecting  gauze 
or  sponges  are  inserted  to  avoid  possible  soiling,  and  an  incision  large 
enough  to  allow  the  finger  to  enter  is  made  in  the  bladder-wall  in  the 
direction  of  its  axis  and  near  its  fundus.  The  finger  is  now  introduced, 
and  detects  the  stone  as  nothing  else  will.  I  have  frequently  demon- 
strated that  a  probe,  director,  or  even  forceps,  will  fail  to  detect  by  touch 
the  usual  soft  cholesterin  calculi.  The  finger  alone  is  of  use,  and,  guided 
by  that,  a  pair  of  good-sized  dressing-forceps  with  broad  spoon-shaped 
blades  constitutes  the  only  good  instrument  for  universal  use  in  extracting 
them. 

Bile  continues  to  flow  back  into  the  bladder  during  operation,  and 
requires  removal  if  the  duct  has  been  successfully  cleared.  Search,  how- 
ever, should  always  be  made  by  the  finger  along  the  common  duct  to 
detect  hardness  of  another  lower  calculus. 

The  toilet  of  the  parts  having  been  made,  the  opening  in  the  bladder 
must  be  brought  to  the  peritoneum  by  sutures  and  a  drainage-tube  put 
into  it  secured  by  a  safety-pin. 

The  lower  part  of  the  wound  should  be  closed  up  to  the  open  blad- 
der, and  ample  provision  made  in  dressing  for  a  profuse  discharge  of 
bile.  After  ten  days  the  tube  is  unnecessary,  as  the  bile  will  flow  spon- 
taneously. In  two  weeks  a  pad  may  be  placed  over  the  sinus  to  partly 
dam  back  the  bile,  and  if  it  appears  in  the  stools  a  firm  pad  and  strap- 


570  SURGERY  OF  THE  LIVER  AXD  BILIARY  PASSAGES. 

ping  will  close  the  sinus  by  the  end  of  three  weeks.  If  the  discharge 
continues  raany  weeks,  it  is  proof  that  some  stone  has  been  left  either  in 
the  bladder,  Avhich  is  often  sacculated,  or  in  the  common  duct.  It  is  well 
to  Avait  some  weeks  before  operating  again,  for  nature  will  often  work  the 
calculus  back  by  reverse  peristalsis  and  discharge  it  at  the  fistula.  I  have 
seen  this  happen  on  two  occasions. 

Ideal  cholecystotomy  is  a  name  aj^plied  to  the  immediate  suturing  of 
the  bladder-incision  by  a  double  row  of  Lembert  sutures  and  returning 
to  the  abdominal  cavity.  It  is  not  generally  to  be  recommended  except 
in  simple  cases  where  absolute  assurance  is  felt  that  the  bile-channels 
are  freely  open.  I  have  twice  done  it  with  success,  but  have  had  mis- 
givings and  anxiety  from  post-operative  colic,  which  I  think  must  have 
been  from  the  passage  of  obstructing  blood-clots,  which  I  can  conceive 
might  be  mischievous.  If  it  is  contemplated,  I  Avould  recommend 
Wolfler's  method  of  stitching  the  sutured  viscus  at  the  laparotomy 
Avound,  where,  if  it  gives  way  from  intracystic  pressure,  leakage  will 
be  harmless. 

Cholecystectomy . — The  gall-bladder  is  easily  separated  from  the  liver 
by  blunt  dissection,  which  gives  no  serious  hemorrhage.  A  ligature 
placed  about  the  cystic  duct  permits  its  removal.  The  utility  of  the  ope- 
ration may  be  questioned,  as  it  destroys  a  channel  by  which  the  bile  may 
reach  the  surface  when  deep  trouble  prevails.  It  can  be  advocated  in 
beginning  malignancy  or  when  chronic  atrophy  has  left  a  distorted  and 
pocketed  bladder.  I  have  removed  it  twice  for  the  latter  condition  with 
happy  effect,  being  first  certain  that  the  common  duct  was  pervious.  If 
we  regard  the  gall-bladder  as  the  origin  of  gall-stones,  this  is  a  legiti- 
mate proceeding,  but  it  would  seem  that  a  shrivelled  lining  ceases  to 
functionate,  and  hence  cholesterin-forming  material  is  not  to  be  feared. 
On  the  wliole,  it  is  better  not  to  remove  it.  If  we  are  sure  all  calculi 
are  removed,  the  sinus  will  close  Cjuickly  and  the  duct  atrophy. 

Choledochotomy,  or  incision  into  the  common  bile-duct,  is  a  most  im- 
portant and  interesting  proceeding.  If  one  keeps  in  mind  the  anatomy 
of  the  part  as  given  previously,  it  is  evident  that  by  the  same  incision 
as  for  gall-bladder  operations  the  deeper  part  can  be  exposed.  It  is  well 
to  raise  the  shoidder  and  lower  the  hips  of  the  patient  to  cause  the  colon 
and  small  intestines  to  fall  away  from  the  operative  field.  The  liver 
being  held  up  by  an  assistant  and  the  colon  drawn  to  the  median  line 
and  downward,  one  sponge  being  placed  on  the  median  side  and  one  in 
the  kidney  pouch,  an  incision  of  the  peritoneum  of  the  posterior  wall  is 
made  from  the  cystic  duct  downward  on  the  outer  side  of  the  duodenum 
toward  the  kidney  :  through  tliis  the  finger  can  lift  up  the  first  and  sec- 
ond part  of  the  duodenum  and  explore  the  under  side  of  the  head  of  the 
pancreas  and  the  common  duct  at  its  lower  part.  If  a  stone  be  felt  in 
the  upper  or  middle  part,  it  can  be  reached  easily  and  isolated. 

The  duct  lies  upon  the  portal  vein,  and  the  cystic  artery  lies  along- 
side it.  The  distention  of  the  duct  by  a  stone,  however,  gives  little  risk 
of  cutting  back  of  it.  An  incision  in  the  length  of  the  duct  will  allow 
the  obstructing  stone  to  be  easily  lifted  out.  I  have  on  three  occasions 
removed  large  calculi  thus.  The  duct- wall  is  much  hypertrophied  where 
it  had  enveloped  the  stone  and  has  a  pink  appearance,  as  if  its  muscular 
coat  had  been  developed  in  its  effort  to  push  onward  the  calculus.     It  is 
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an  easy  matter,  therefore,  if  one  is  provided  with  a  good  needle-holder 
or  long  artery-clamp  and  a  curved  flat  needle,  to  suture  the  duct  with  a 
continuous  suture.  A  second  layer  may  be  taken  to  strengthen  the  first, 
though  this  hardly  seems  necessary. 

If  the  patient's  condition  or  other  circumstances  do  not  justify  a  pro- 
longed operation,  it  is  perfectly  good  surgery  to  press  the  walls  of  the 
cut  duct  together  by  a  gauze  strip  folded  and  packed  down  ujDon  it,  its 
end  being  brought  to  the  surface,  and  to  place  alongside  it  a  rubber 
drainage-tube.  In  a  few  hours  all  adjacent  viscera  will  be  sealed  about 
it  by  lymph,  excluding  the  bile  from  the  peritoneal  cavity.  In  two  or 
three  days  the  tube  and  gauze  are  removed  and  the  tube  replaced  alone 
for  ten  days. 

Cholelithotrity. — If  a  stone  is  felt  in  the  cystic  or  common  duct,  it  is 
the  surgeon's  duty  first  to  attempt  to  crush  it  by  the  finger-pressure, 
which  will  break  up  soft  stones.  If  it  proves  too  hard,  he  should  try  to 
crush  it  with  the  compression  of  flat  forceps,  over  the  end  of  each  blade 
of  which  a  piece  of  rubber  tube  is  drawn.  Force  that  will  not  harm  the 
duct  will  often  crush  the  stone,  and  it  may  be  left  to  nature  to  be  car- 
ried off  Or,  finally,  a  round  needle  may  be  used  to  prick  the  stone  to 
bits  through  the  wall.  We  are  indebted  to  Tait  for  this  method.  These 
methods  are  all  successful  and  harmless,  except  in  large  or  hard  calculi. 
Pain,  requiring  morphine,  usually  results  during  the  day  following,  as 
the  fragments  pass  down  the  duct. 

Cholecystenterostomy . — The  union  of  the  intestine  to  the  gall-bladder 
by  some  safe  method  has  been  the  hope  of  surgeons  during  the  last  fif- 
teen years,  and  to  the  credit  of  our  decade  it  may  now  be  said  to  be  an 
accomplished  fact. 

It  becomes  necessary  in  some  cases  of  common-duct  obstruction  to 
form  a  biliary  fistula  to  obviate  absorption.  To  return  this  bile  to  the 
bowel  was  the  problem  which  A^on  Winiwarter  was  the  first  to  attempt 
to  solve.  He  stitched  the  gall-bladder  to  the  colon  and  attached  both  to 
the  abdominal  wound.  Then,  waiting  until  adhesion  had  fixed  them 
there,  he  cut  an  opening  in  the  adjacent  part  of  each  and  sutured  the 
opposite  sides  of  the  cut  together,  thus  attempting  to  compel  the  bile- 
flow  to  enter  the  bowel.    After  many  vicissitudes  he  accomplished  a  cure. 

It  was  several  years  before  others  repeated  this  operation.  Experi- 
ments by  Gaston  of  Georgia  showed  that  in  dogs  a  union  of  the  gall- 
bladder and  duodenum  could  be  successfully  done.  But  this  was  not 
accomplished  in  man  until  1889,  when  Terrier  succeeded  in  Paris. 
Meanwhile,  attempts  had  been  made  by  five  operators  with  various 
results  in  different  countries.  Only  1  death  in  the  first  7  cases  led 
others  to  venture,  and  it  soon  became  an  acknowledged  fact  that  sutur- 
ing was  an  efficient  though  not  an  easy  method. 

The  use  of  Senn's  bone  plates  having  come  into  vogue  for  intestinal 
anastomosis,  they  were  adopted  in  the  field  of  gall-bladder  work,  but  to 
this  they  were  less  adapted. 

It  remained  for  another  mechanical  device  to  popularize  this  beauti- 
ful surgical  operation — namely,  Murphy's  button,  which  at  present  has 
no  rival. 

Since  December,  1892,  when  the  first  article  was  published  in  the 
New  York  3Iedical  Record,  up  to  April,  1895,  when  Dr.  Murphy  gave  a 
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resume  of  all  cases  he  could  learn  of  as  having  been  done  with  the  but- 
ton, there  was  a  record  of  38  cases  of  cholecystenterostomy  with  1  death, 
and  that  was  certainly  not  due  to  the  button.  The  cases  were  operated 
on  by  twenty-two  different  surgeons,  so  that  the  device  can  be  said  to  be 
universally  available.  The  writer  has  knowledge  of  others  not  included 
in  his  table,  two  of  my  own  being  perfectly  successful.  The  invention 
of  this  simple  instrument  has  certainly  been  a  brilliant  one,  and  the 
whole  field  of  gall-bladder  surgery  has  been  lifted  on  a  higher 
plane. 

It  is  true  it  has  been  often  resorted  to  where  simple  cholecystotomy 
and  temporary  drainage  would  have  been  ecjually  successful ;  neverthe- 
less, if  it  can  always  be  safely  accomplished,  as  now  seems  probable,  it 
places  in  the  surgeon's  hands  a  means  to  an  end  that  is  not  only  more 
elegant,  but  from  the  first  leaves  the  patient  in  a  more  comfortable 
condition. 

It  cannot  be  denied,  however,  that  except  by  the  trained  surgeon  the 
duocleno-cholic  union  should  not  be  attempted  when  there  is  every  reason 
to  believe  that  a  biliary  fistula  will  answer  the  same  requirement  and 
almost  infallibly  close  spontaneously  in  about  three  weeks.  A  slight 
experience,  however,  will  enable  every  operator  to  use  the  button  safely. 

Cases  appropriate  to  its  use  are  such  as  cannot  be  relieved  of  com- 
mon-duct obstruction  by  the  means  already  described.  ]SIurphy  has 
applied  it  to  every  case,  uniting  the  gall-bladder  and  duodenum  with 
disregard  of  the  offending  obstruction,  simply  emptying  the  gall-bladder 
of  any  stones  there  found  and  making  anastomosis.  The  writer  believes 
this  will  hardly  be  endorsed  by  surgeons  generally,  and  it  is  usually 
wiser  to  attempt  removal  of  a  stone  in  the  duct  by  choledochotomy,  after 
which  anastomosis  is  unnecessary.  Cases  of  obstruction  where  haste  is 
desirable  may  have  anastomosis  with  the  colon  more  quickly  made ;  also 
those  in  which  a  chronic  biliary  fistula  exists  from  stenosis  of  the  com- 
mon duct.  Again,  in  cases  of  beginning  cancer  in  the  pancreas  making 
pressure  on  the  common  duct  there  can  be  no  hope  for  the  jjatient's 
future  except  by  a  cholecystenterostomy.  Of  this  class  the  writer  twice 
made  a  button  anastomosis  with  the  duodenum  with  excellent  success. 

It  remains  yet  to  be  decided  whether  the  bile  can  be  as  effectively 
diverted  into  the  large  as  into  the  small  intestine.  Every  case  thus  far 
reported  proves  that  it  can.  If  that  be  true,  it  will  become  the  surgeon 
to  do  that  which  is  the  safest  and  easiest  ojjeration — namely,  unite  the 
colon  and  gall-bladder. 

Method  of  Operating. — The  gall-bladder  and  intestine  having  been 
liberated  so  as  to  approach  each  other  freely,  the  former  is  emptied  of 
bile  by  aspiration,  and  a  stout  silk  suture  applied  to  act  as  a  purse-string 
around  a  one-inch  incision  tlirough  which  to  remove  calculi  and  intro- 
duce the  button.  Then  the  string  is  tightened  round  the  stem  of  the 
half  button,  which  is  held  in  situ  by  a  clamp-forceps.  The  same  steps 
are  taken  on  the  face  of  the  duodenum.  The  fingers  of  each  hand  grasp 
a  half  button  with  much  care  that  it  does  not  slip  into  the  bowel  when 
the  clamp  is  taken  off,  and  the  two  stems  are  telescoped,  until  the  rims 
tightly  fix  the  intestine  and  bladder  together. 

One  difficulty  which  the  operator  will  often  encounter  is  the  fixedness 
of  the   duodenum  in  the  depths  of  the  loin.     In  one  case  I  found  it 
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necessary  to  dissect  the  gall-bladder  from  the  liver  before  I  could  turn 
it  down  to  meet  the  surface  of  the  gut.  The  later  manipulation  was 
correspondingly  difficult.  Hence  I  regard  the  large  bowel,  which 
iiaturally  lies  at  hand,  as  more  useful  for  surgical  purposes. 

Attempts  to  join  the  gall-bladder  to  intermediate  parts  of  the  small 
bowel  are  likely  to  create  volvulus  and  are  unwise. 

As  yet  no  reported  cases  of  absolute  stenosis  of  the  aperture  created 
by  a  half-inch  button  are  recorded,  except  one.  It  is  probable  that  a 
very  minute  opening  sufficient  for  bile  to  flow  through  will  be  retained 
by  natural  force  of  the  bile,  in  spite  of  the  ever-working  law  of  stenosis 
in  intestinal  fistulse.  In  the  case  spoken  of  a  half-inch  button  was  used 
upon  a  lady  with  perfect  success  in  relieving  a  complete  duct-obstruction 
from  pressure  of  a  beginning  cancer  of  the  head  of  the  pancreas.  The 
patient  had  a  sudden  return  of  cholsemia  after  ten  months  of  health  and 
died  in  two  weeks.  The  cancer  had  grown  up  so  as  to  block  the  cystic  duct 
and  confine  the  bile  to  her  liver.  On  the  autopsy  I  made  a  most  careful 
study  of  the  parts  removed  en  masse.  The  gall-bladder  was  distended 
with  colorless  mucus,  no  bile  having  passed  through  it  for  two  weeks.  I 
emptied  it,  tied  in  a  syringe  cannula,  and  distended  it  with  fluid  under 
pressure,  but  none  came  into  the  duodenum.  I  then  opened  the  viscus, 
and  found  the  minute  contracted  scar  of  anastomosis,  and  by  breaking  a 
thin    barrier  passed  a  bristle  through. 

It  may  be  said  that  the  physiological  usefulness  of  the  opening 
having  ceased  with  the  flow  of  bile,  it  was  free  to  close,  which  it  would 
never  have  done  otherwise.  I  am  inclined  to  fear  that  others  will  be 
found,  later,  to  need  renewal,  although  one  or  more  cases  have  already 
passed  in  to  the  third  year  of  freedom  from  trouble. 

Hydrops  of  the  Gall-bladder. 

As  will  be  understood  from  the  previous  pages,  a  stenosis  of  the  cys- 
tic duct  easily  follows  a  prolonged  irritation  by  calculus.  The  sequel 
of  this  may  be  either  an  atrophy  of  the  functionally  useless  organ  or  dis- 
tention with  its  own  secretions,  which  its  altered  mucous  membrane 
refuses  to  absorb.  This  is  called  dropsy  of  the  gall-bladder,  or  hydrops. 
It  is  an  innocent  cyst  unless  by  its  size  it  gives  pain  or  pressure-symp- 
toms. The  fluid  drawn  from  it  by  aspirator  is  either  slightly  opalescent 
from  desquamated  cells  or  it  may  be  clear  as  water.  It  is  curable  at 
once  by  cholecystotomy. 

BiLLARY  Fistula. 

Two  varieties  may  be  noticed — one  from  which  bile  constantly  flows  ; 
the  other  from  which  no  bile  comes,  but  a  thin  purulent  discharge  and 
occasional  gall-stones.  The  former  owes  its  continuance  to  either  a 
blockade  of  the  common  duct  or  the  persistence  of  a  stone  near  the 
fistula  outlet,  combined  with  such  a  large  cystic  duct  that  the  bile  more 
easily  flows  out  through  it  than  through  the  papilla  at  the  duodenum. 

In  this  case  experimental  pressure  on  the  fistula  will  force  bile  into 
the  intestine,  and  it  will  be  discovered  in  the  stools  on  the  following  day. 
The  sinus  should  therefore  be  reopened,  search  made  for  the  stone,  and 
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the  lips  of  the  opening  confined  by  strapping,  which  \\\\\  usually  result 
in  a  cure. 

If  the  discharge  persists,  laparotomy  should  be  done,  the  atrophied 
gall-bladder  dissected  away,  and  cholecy stent erostomy  done. 

If  calculi  and  pus  discharge  alone  from  a  distant  fistula,  it  is  plain 
that  the  cystic  duct  is  obliterated.  A  free  incision  can  then  be  justly 
undertaken,  and  the  gall-bladder,  which  will  be  shrunken  and  2ontain 
the  undischarged  calculi,  should  be  removed  entire.  The  tortuous  sinus, 
being  syringed  out  and  drained,  will  spontaneously  heal. 


SURGICAL  DISORDERS  AND  DISEASES  OF 
THE  UTERUS. 

By  WILLIAM  M.  POLK,  M.  D.,  LL.D. 


Injuries  of  the  Uterus. 

The  position  of  the  unimpregnated  uterus  is  such  that  it  is  rarely 
injured,  except  as  the  result  of  gunshot  or  stab  wounds  or  in  consequence 
of  the  incautious  use  of  a  sound  or  curette.  Gunshot  wounds  are  merely 
a  part  of  a  more  extended  injury  inflicted  by  the  missile  in  its  progress 
through  the  body,  and  the  treatment  likewise  forms  a  part  of  that 
which  the  adjacent  or  superimposed  viscera  may  require  in  consequence 
of  such  damage  as  they  may  have  received.  If  the  uterus  has  only 
suffered  superficially  and  if  there  be  no  bleeding,  the  wound  may  be 
ignored ;  but  if  there  be  hemorrhage,  this  should  be  controlled  by  fine 
silk  sutures  passed  deeply  into  the  tissue  in  such  manner  that  when  tied 
the  edges  of  the  wound  are  closely  approximated.  If  the  injury  should 
be  at  the  sides  of  the  organ,  it  is  possible  that  mere  approximation- 
stitches  will  fail  to  stop  the  bleeding :  it  will  then  be  necessary  to  pass 
deep  ligatures,  one  above  and  one  below  the  wound,  which,  being  tied, 
will  accomplish  the  purpose.  If  the  cavity  of  the  organ  has  been 
punctured,  it  is  safer  to  remove  it  altogether,  for  the  danger  of  septic 
infection  of  the  torn  and  bruised  surface  by  the  secretions  in  the  cavity 
is  very  great.  As  time  in  such  cases  is  an  important  element,  it  would 
be  best  to  perform  the  partial  rather  than  the  complete  operation  ;  that 
is,  amputate  the  organ  at  the  cervical  juncture,  having  first  secured  the 
four  vessels  which  feed  it.  For  the  details  of  this  operation  we  refer 
the  reader  to  the  section  of  this  article  which  deals  with  hysterotomy. 

Stab  wounds  differ  from  shot  wounds  in  that  they  are  simply  jjunc- 
tures  or  incisions,  and  when  of  limited  extent  require  nothing  more  than 
suturing.  If  important  vessels  be  severed,  they  should  be  ligated  by 
deep  sutures  placed  above  and  below  the  point  of  injury.  If  the  cut  is 
so  extensive  as  to  wellnigh  amputate  the  organ,  it  should  be  removed 
after  the  manner  suggested  above. 

Wounds  with  the  sound  and  the  curette  are  usually  of  small  extent — 
simple  punctures ;  as  a  rule  they  can  be  left  to  care  for  themselves. 
This  does  not  apply,  however,  to  openings  made  through  the  wall  of  the 
uterus  in  cases  of  cancerous  diseases.  Owing  to  the  fragile  state  of  such 
a  wall  these  openings  are  apt  to  be  large ;  and  when  to  this  is  added  the 
septic  properties  of  fluids  which  exude  from  cancerous  growths,  we 
realize  that  a  very  dangerous  wound  may  have  been  made.  Such  wounds 
demand  the  removal  of  the  uterus  at  once. 

Wounds  of  the  impregnated  uterus  are  more  common  than  wounds 
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of  the  iinimpregnated  organ  if  we  exclude  injuries  with  the  sound  and 
the  curette.  The  relation  of  the  pregnant  organ  as  it  rises  from  the 
pelvis  to  the  abdominal  wall  explains  this  difference  in  part,  for  it  is 
exposed  to  accidents  such  as  blows,  kicks,  stabs,  shot  wounds,  gorings, 
falls,  etc.,  to  the  influences  of  heavy  lifting,  and  to  the  strain  of  dancing. 
Breaches  from  the  latter  causes  would  seem,  however,  to  be  aided  by 
some  prior  degeneration  of  the  uterine  walls,  such  as  a  fatty  change.  In 
addition  to  these  mischances,  the  uterus  is  now  and  then  ruptured  in 
labor  and  through  the  malpractice  of  the  abortionist,  and  occasionally 
through  the  error  of  the  surgeon,  who  taps  it  supposing  it  to  be  an 
ovarian  cyst. 

Injuries  to  the  body  of  the  pregnant  uterus  rarely  fail  to  empty  the 
organ,  but  the  immediate  concern  is  with  the  wound.  Gunshot  and 
other  puncturing  wounds  demand  prompt  laparotomy.  This  will  expose 
the  organ  and  permit  us  to  deal  directly  with  the  injury.  If  the  foetal 
sac  has  escaped  puncture,  it  is  only  necessary  to  control  bleeding  and 
suture  the  wound  as  in  Cesarean  section.  The  control  of  bleeding 
is  often  far  from  easy :  it  may  be  readily  done,  however,  if  it 
comes  from  one  of  the  main  vessels,  by  merely  tying  the  two  ends,  but 
should  it  come  from  the  wall  the  task  is  more  difficult.  If  the  suturing 
necessary  to  close  the  wound  cannot  be  made  to  act  as  the  heemostatic  as 
well,  then  nothing  short  of  Csesarean  section  will  suffice.  This,  if  done, 
should  be  carried  out  in  the  manner  to  be  described  under  that  head. 
As  falls  or  blows  upon  the  abdomen  may  rupture  the  organ  without 
break  of  the  external  surface,  one  must  be  guided  in  action  by  the  con- 
dition of  the  patient.  Hemorrhage  will  be  indicated  by  the  usual  symp- 
toms of  that  condition,  and  rupture  of  the  organ  can  generally  be  made 
out  by  conjoined  palpation,  the  patient  being  anaesthetized  if  necessary. 
If  either  condition  be  proven,  the  abdomen  should  be  opened,  and  one's 
action  should  then  be  based  upon  what  has  been  already  said  as  to 
wounds  of  the  uterine  wall.  In  all  of  these  cases  of  injury,  should  any 
part  of  the  contents  of  the  foetal  sac  have  escaped  into  the  peritoneal 
cavity,  it  should  be  carefully  removed,  and  after  closing  the  wound  in 
the  uterus  or  removing  the  organ  entire,  as  may  be  made  necessary  by 
the  great  extent  of  the  rent  in  the  wall,  the  incision  through  the  ab- 
dominal wall  had  better  be  closed  only  in  part,  a  good  portion  of  it  being 
left  open  for  drainage,  gauze  being  packed  into  the  opening  extending 
through  the  cul-de-sac  if  the  uterus  has  been  removed,  or  to  the  wound 
if  the  organ  be  in  place.  This  same  open  method  of  treatment  is  ad- 
visable in  gunshot  and  punctured  wounds  if  perforation  of  the  viscera 
has  formed  a  part  of  the  injury. 

Tears  of  the  pregnant  uterus  from  within  outward  may  occur  as  the 
result  of  a  difficult  labor,  as  in  obstructed  labors,  or  as  a  part  of  the 
malpractice  of  the  abortionist.  We  refer  more  particularly  to  injuries 
of  the  body  of  the  organ,  because  injuries  to  the  cervix,  the  most  com- 
mon form  of  injury  in  parturition,  will  be  treated  of  in  another  part  of 
this  work. 

The  injuries  inflicted  by  the  abortionist  are  in  the  nature  of  punctures 
and  lacerations  of  the  walls.  Simple  punctures,  provided  sepsis  does 
not  supervene,  may  cause  little  or  no  danger,  but  wider  breaches  have 
been  known  to  lead  to   prolapse  of  the  intestine  through  the  rent,  with 
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subsequent  strangulation  of  the  gut.  The  proper  measure  in  such 
extreme  cases  is  the  removal  of  the  uterus  if  the  patient's  condition  per- 
mits it,  and  where  the  gut  is  gangrenous  the  resection  of  the  diseased 
part.  If  for  any  reason  the  uterus  cannot  or  should  not  be  removed, 
even  from  below,  the  rent  must  be  closed  from  above  the  pubis  and  the 
open  method  of  treatment  be  adopted.  It  is  perhaps  needless  to  say 
that  should  the  uterus  be  left  in  place  its  cavity  must  be  carefully 
cleansed  and  free  drainage  by  gauze  packing  provided  for. 

Rupture  of  the  uterus  during  labor  is  not  a  common  accident  in  the 
United  States — occurring  only  about  once  in  three  thousand  labors — 
but  when  it  does  happen  and  is  complete  it  is  a  very  serious  complication. 
Over  90  per  cent,  of  the  children  are  born  dead,  and  fully  60  per  cent, 
of  the  mothers  succumb.  It  is  the  result  of  forced  and  of  obstructed 
labors.  Types  of  these  several  conditions  are  found  in  versions  in  high- 
forceps  delivery,  in  transverse  presentations,  hydrocephalus,  deformed 
pelvis,  soft  or  bony  tumors  within  the  pelvis,  cancerous  or  other  degenera- 
tions, and  constrictions  of  the  cervix  and  lower  uterine  segment.  In 
all  obstructed  labors  the  normal  expansion  and  thinning  of  the  lower 
segment  of  the  uterus  are  exaggerated,  and  this  may  go  on  to  extreme 
attenuation,  needing  but  slight  additional  force  to  tear  it.  This,  in  truth, 
is  the  great  underlying  cause  of  rupture  in  labor. 

Rupture  may  be  complete,  extending  through  every  coat,  or  incom- 
plete, the  peritoneum  or  the  mucous  membrane  remaining  intact. 
The  tears  which  concern  us  here  are  mainly  those  which  involve 
all  the  coats  of  the  uterine  wall,  but  subperitoneal  rents  will  often 
present  a  complication  requiring  the  best  surgical  treatment  to  save  the 
case.  Rupture  in  the  vast  majority  of  cases  starts  in  the  lower  segment 
of  the  uterus,  and  extends  thence  transversely,  obliquely,  or  upward  as 
accident  favors.  With  transverse  presentations  it  generally  extends 
from  below  upward,  starting  from  the  region  at  which  the  head  rests. 
In  other  forms  of  obstructed  labor,  particularly  those  due  to  contraction 
at  the  inlet,  the  extension  is  transverse  or  oblique,  the  edges  in  these 
cases  being  nearly  always  more  or  less  ragged. 

It  is  a  wise  precaution  to  recognize  the  possibility  of  this  accident  in 
all  cases  of  obstructed  labor,  and  provide  against  it  by  some  form  of 
artificial  delivery.  But  if  this  has  not  been  done  and  the  condition  is 
before  us,  we  must  determine  the  extent  of  the  rupture  and  the  position 
of  the  child  before  planning  an  operation.  In  this  connection  it  is  also 
well  for  us  to  have  clearly  in  mind  the  conditions  which  make  rupture 
so  dangerous,  and  which  consequently  call  for  our  interference.  They 
are  shock,  hemorrhage,  prolapse  of  the  intestine  through  the  rent,  with 
possible  strangulation,  and,  lastly,  peritonitis.  They  relate  wholly  to 
the  mother,  the  child  being  practically  out  of  the  question.  All  of  these 
accidents  may  be  present  in  complete  rupture,  but  after  the  incomplete 
only  three  are  liable  to  occur,  and  of  these  but  two  are  in  any  manner 
urgent.  They  are  shock  and  hemorrhage,  peritonitis  being  a  late  and  bv 
no  means  certain  sequence.  It  is  not  always  easy  to  separate  the  symp- 
toms of  hemorrhage  and  shock,  for  they  may  be  intermixed  or  pass 
inperceptibly  one  into  the  other.  Still,  as  shock  forbids  operation  and 
hemorrhage  demands  it,  we  must  sharpen  our  perceptions  in  the  direc- 
tion of  the  latter. 
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As  nearly  all  incomplete  ruptures  start  on  the  inside  of  the  uterus 
and  stop  at  the  peritoneum,  and  as  the  few  which  begin  externally, 
stopping  at  the  mucous  membrane,  are  less  likely  to  involve  import- 
ant vessels,  we  may  expect  the  bleeding  from  this  rupture  to  be  within 
the  uterus  and  to  show  in  the  vagina.  An  exception  occurs,  however, 
where  the  lower  lateral  or  anterior  segment  of  the  uterus  is  involved,  as, 
for  instance,  in  the  tears  accompanying  transverse  presentations  or  result- 
ing from  versions  or  forceps  deliveries.  In  such  cases  the  tear  i^  sub- 
peritoneal, and  the  blood  may  be  forced  laterally  between  the  layers  of 
the  broad  ligament  and  thence  beneath  the  peritoneum  to  the  iliac  and 
lumbar  regions,  or  anteriorly  to  the  paravesical  space,  and  even  beyond, 
well  up  on  the  anterior  abdominal  wall.  In  spite  of  this  eccentric  course 
some  blood  will  show  within  the  passages,  and,  even  should  it  not,  a 
proper  examination  would  reveal  the  true  condition.  Assuming  that 
some  one  or  more  of  the  recognized  causes  have  been  at  work,  the  symp- 
toms of  shock  and  hemorrhage  should  fix  our  attention  at  once  upon  the 
accident  in  question.  After  free  stimulation  has  been  instituted  and 
direct  transfusion  of  the  normal  saline  solution  provided  for,  a  careful 
bimanual  examination  should  be  made.  If  the  outlines  of  the  uterus 
are  symmetrical,  if  the  presenting  part  remains  as  before,  and  if  after 
dislodging  this  part  upward  we  fail  to  get  bleeding,  our  duty  consists  in 
combating  shock  and  waiting  further  developments.  If,  on  the  con- 
trary, we  get  recession  of  the  presenting  part,  and  have  bleeding  and  per- 
haps a  loss  of  uterine  symmetry  above  the  pelvis,  rupture  may  be  assumed. 
Could  we  at  once  resort  to  version,  our  task  might  be  simplified,  but  the 
risk  of  adding  to  the  rent  forbids  this  measure.  If  the  condition  will 
permit  the  presenting  part  to  be  drawn  into  the  lower  pelvis,  delivery 
by  some  one  of  the  traction  instruments,  with  or  without  embryotomy, 
should  be  accomplished  as  speedily  as  possible.  If  the  subsequent  con- 
tractions of  the  uterus  do  not  stop  the  hemorrhage,  we  should  endeavor 
to  reach  the  bleeding  point  with  a  suture,  ligature,  or  clamp,  and,  failing 
in  this,  plug  the  rent  with  sterilized  cotton  tampons,  holding  them  in 
place  by  a  uterine  and  vaginal  tamponade  of  sterilized  gauze.  This  line 
of  treatment  should  be  followed,  no  matter  how  the  rupture  has  been 
produced.  The  after-treatment  of  these  cases  relates  to  the  possibility 
of  septic  infection  of  the  wound.  This  is  not  likely  to  occur  if  we  are 
clean  in  our  work  and  if  we  provide  adequate  vaginal  drainage  for  any 
subperitoneal  accumulation  which  may  have  sprung  from  the  rupture. 

Complete  rupture  is  a  far  more  serious  accident,  because  we  have 
added  to  shock  and  hemorrhage  the  certain  danger  of  peritonitis.  It  is 
true  this  may  remain  a  local  aifair,  but  in  by  far  the  larger  number  of 
cases  it  becomes  general  because  it  is  septic.  Complete  rupture  is  fortu- 
nately not  difficult  to  recognize,  because  in  addition  to  the  shock  and 
hemorrhage  we  have  recession  of  the  presenting  part  and  loss  of  sym- 
metry by  the  uterine  ovoid.  Instead  of  the  rounded  outline  of  this 
ovoid,  we  may  detect  the  foetus  outside  of  the  uterus,  which  may  then 
be  felt  in  a  state  of  contraction  entirely  within  the  hypogastric  region. 
In  all  of  these  cases,  incomplete  as  well  as  complete,  the  immediate  effect 
of  the  rupture  is  arrest  of  uterine  contraction.  It  may  return,  however, 
and,  continuing,  complete  what  at  first  was  a  small  rent,  and,  as  has  been 
suggested,  end  by  forcing  the  foetus  in  part  or  wholly  through  the  rent 
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into  the  peritoneal  cavity.  Complete  rupture  is  then  a  more  complicated 
and  dangerous  condition  than  the  lesser  rent,  and  our  course  is  depend- 
ent largely  upon  the  position  of  the  foetus  :  it  is  also  governed  by  the 
condition  of  the  uterus,  the  state  of  the  patient  at  the  time  of  rupture, 
and  the  extent  of  the  injury  produced.  If  the  foetus  be  mainly  within 
the  uterus,  it  should  be  delivered  through  the  vagina,  the  delivery  being 
made  by  the  forceps  or  by  other  traction  instrument  or  by  embryotomy 
as  the  conditions  demand.  This  presupposes,  however,  as  it  does  also  in 
incomplete  rupture,  that  one  has  a  passage-way  sufficiently  large  to 
permit  delivery  by  this  route.  If  this  be  not  so,  then  the  case 
falls  within  the  category  of  cases  requiring  delivery  by  laparotomy. 

Having  delivered  by  the  vagina,  our  next  step  is  a  careful  explora- 
tion of  the  inner  uterine  wall  to  locate  the  rent  and  determine  its  condi- 
tion and  extent.  One  finger  (or  better  two  fingers)  should  be  passed 
through  it  gently,  and  a  careful  examination  of  the  adjacent  peritoneal 
area  made.  If  a  coil  of  intestine  be  caught  in  the  rent,  it  should  first  be 
replaced,  and  if  then  the  peritoneal  cavity  be  found  free  from  any  con- 
siderable accumulation  of  clotted  blood,  we  may  rest  content  with  a  gauze 
drain  through  the  rent  into  the  uterus  and  out  through  the  vagina.  If, 
however,  we  have  reason  to  believe  that  there  has  been  any  considerable 
escape  of  blood  and  liquor  amnii  into  this  cavity,  the  abdomen  should 
be  opened  and  the  cavity  washed  out  with  sterilized  water,  or,  better, 
sterilized  normal  salt  solution.  Having  opened  the  abdomen,  an  effort 
should  be  made  to  close  the  rent,  and,  should  hemorrhage  be  going  on,  it 
should  be  checked  by  properly  applied  suture-ligatures.  Turning  next 
to  cases  in  which  the  foetus  has  wholly  or  mainly  escaped  into  the  peri- 
toneal cavity,  we  reach  a  positive  indication  for  laparotomy.  This  hav- 
ing been  done,  the  child  and  the  placenta,  if  the  latter  structure  has 
escaped  along  with  the  child,  are  removed,  blood-clots  are  cleared  out, 
and  the  liquor  amnii  is  washed  out  with  the  sterilized  normal  salt 
solution.  If  the  placenta  is  mostly  or  wholly  within  the  uterus,  it 
should  be  expressed  into  the  vagina  and  removed  below. 

Our  next  concern  is  with  the  uterus.  We  have  already  said  that  one's 
course  would  be  governed  by  the  condition  of  the  uterus  and  the  patient 
at  the  time  of  the  rupture  and  the  kind  of  rupture  produced.  This 
statement  refers  to  the  period  at  which  the  rupture  occurs  as  bearing 
upon  the  general  state  of  the  patient  and  the  condition  of  the  walls  of  the 
uterus.  It  is  evident  that  early  rupture  or  one  preceding  the  exhaustion 
of  labor,  or  free  from  the  destructive  effects  upon  the  overstretched 
tissues  of  the  uterus  of  futile  efforts  at  forced  delivery,  present  con- 
ditions which  are  more  favorable  to  surgical  interference  than  a  later 
state  can  offer.  It  is  also  evident  that  such  ruptures  are  more  likely  to 
give  us  rents  whose  edges  are  favorable  to  suturing ;  therefore,  having 
opened  the  abdomen  in  these  more  favorable  cases,  cleared  it  out,  and 
washed  it,  we  are  at  liberty  to  suture  the  uterus  after  the  manner  of  the 
Csesarean  section,  and  should  have  some  confidence  that  a  successful  result 
may  be  obtained.  It  is  a  different  matter,  however,  when  we  come  to 
deal  with  ragged  rents  in  a  uterus  bruised  by  prolonged  labor  and  by 
efforts  at  delivery.  Apart  from  the  general  condition  of  the  woman, 
which  is  certain  to  be  bad,  the  atony  of  such  a  uterus  is  a  serious  draw- 
back.    If  the  patient  could  stand  the  additional  shock,  it  would  be  far 
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better  to  remove  the  organ  entirely,  but,  seeing  that  it  is  rare  such  a 
patient  can  stand  extirpation  of  the  uterus,  our  hope  rests  in  stopping 
hemorrhage,  removing  debris,  cleansing  the  peritoneal  cavity  and  uterus, 
and  then  providing  for  the  freest  drainage  possible  of  the  abdominal 
cavity,  the  uterus,  and  the  lower  genital  passage.  The  uterus,  having 
been  cleansed,  should  be  packed  with  sterilized  gauze,  the  cul-de-sac 
should  be  opened,  a  gauze  drain  placed  therein,  and  this,  together  with 
the  uterine  gauze,  be  supplemented  by  a  loose  packing  of  similar  mate- 
rial in  the  vagina,  which  in  turn  is  in  contact  with  a  thick  layer  of 
absorbent  cotton  placed  over  the  vulva.  Before  placing  this  latter  a  soft- 
rubber  retention  catheter,  such  as  is  used  in  vaginal  hysterectomy,  should 
be  placed  in  the  bladder,  the  catheter  being  stopped  by  a  clamp,  so  as  to 
prevent  the  passage  of  urine  except  at  stated  intervals,  two  to  six  hours 
as  the  comfort  of  the  patient  may  require.  The  abdominal  wound  should 
not  be  closed  except  in  part,  an  opening  being  left  of  sufficient  size  to 
employ  the  abdominal  gauze  drain  after  the  manner  of  Mikulicz.  This 
should  be  placed  freely  over  the  rent  and  the  adjacent  area  and  brought 
out  in  abundant  folds  at  the  abdominal  incision.  It  is  evident  that  rents 
upon  the  posterior  surface  cannot  be  drained  in  this  fashion,  but  they  can 
be  through  the  vagina.  This  should,  therefore,  be  provided  for  by  a  free 
incision  through  the  posterior  fornix,  as  already  suggested.  Special  care 
should  be  taken  against  hemorrhage  from  this  incision,  as  the  entire  vag- 
inal wall  is  in  pregnancy  quite  vascular.  To  this  end  the  incision  can 
be  made  with  the  cautery-knife,  and  if  needed  ligatures  can  be  placed. 

It  is  a  question  whether  all  these  cases  of  complete  rupture  should 
be  treated  by  the  open  method  of  drainage  or  not.  The  writer  believes 
that  they  should  be,  and  bases  his  opinion  upon  recent  reports,  as  well  as 
upon  results  obtained  in  conditions  for  which  he  has  done  laparotomies. 
The  after-management  requires  the  gradual  withdrawal  of  the  gauze — 
that  in  the  uterus  at  the  end  of  from  thirty-six  to  forty-eight  hours,  that 
in  the  peritoneal  cavity  at  the  end  of  from  three  to  five  days.  Complica- 
tions such  as  sepsis  and  peritonitis  need  not  be  dwelt  upon  here,  for 
they  do  not  call  for  a  treatment  different  in  any  manner  from  that  which 
they  require  when  developed  after  labor  or  after  laparotomy  for  any 
cause. 

CESAREAN  Section. — This  operation  is  resorted  to  in  order  to  remove 
the  foetus  by  means  of  an  incision  through  the  anterior  abdominal  and 
uterine  walls.  The  only  exception  to  this  site  for  the  incision  through 
the  uterine  wall  is  met  with  in  post-mortem  Csesarean  section,  where,  the 
integrity  of  this  wall  being  of  no  consequence  and  rapid  delivery  being 
all-iraportant,  it  is  permissible  to  make  the  freest  possible  cut  in  the 
uterus  :  this  permits  one  to  lay  the  organ  open  by  a  sweeping  incision 
carried  from  behind  over  the  fundus  well  down  to  the  lower  anterior 
region. 

The  indications  for  the  operation  are  divided  into  absolute  and 
relative. 

The  absolute  are  the  following :  A  contraction  of  the  pelvis  so  great 
as  to  render  it  impossible  to  deliver  the  child  by  any  other  operation — 
symphysiotomy,  for  instance — even  if  mutilated  as  in  embryotomy, 
or  if  the  passage  be  obstructed  to  a  similar  degree  by  solid  benign  or 
malignant  growths  which  cannot  be  removed  without  so  lacerating  the 
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uterus  as  to  lay  open  the  peritoneal  cavity.  This  latter  proviso  applies 
with  special  force  to  malignant  disease,  because  of  the  septic  nature  of 
such  growths,  rendering,  as  they  do  in  the  event  of  the  inevitable  rup- 
ture, septic  peritonitis  a  certainty.  Csesarean  section  is  also  indicated  in 
certain  malpositions  of  the  uterus  Avhere  the  cervix  is  so  misplaced  as  to 
make  it  impossible  to  bring  it  in  proper  relation  to  the  presenting  part 
and  to  the  axis  of  the  pelvic  canal.  This  condition  of  afPairs  may  be  met 
with  in  incarcerated  retrodisplacement  of  the  pregnant  uterus  and  in  a 
form  of  anterior  displacement  which  results  from  an  operation  for  retro- 
displacement  recently  popular,  known  as  anterior  vaginal  fixation.  In 
the  first  of  these  deformities  the  growth  of  the  uterus  is  chiefly  at  the 
expense  of  the  anterior  wall,  the  cervix  being  forced  against  the  sym- 
physis or  even  above  it ;  in  the  latter  the  growth  is  mainly  at  the  expense 
of  the  posterior  wall,  the  organ  being  so  doubled  on  itself  and  the  cervix 
drawn  so  far  back  that,  like  the  first,  the  os  is  out  of  the  line  of  uterine 
action.  If  the  cervix  cannot  be  drawn  into  position,  it  is  evident  that 
nothing  short  of  rupture  or  section  of  the  uterus  will  permit  delivery. 
Death  of  a  pregnant  woman  with  a  viable  child — that  is,  the  child  being 
alive,  death  having  occurred  in  any  part  of  the  viable  period — calls  for 
this  operation.  It  is  evident  that  the  child  stands  a  better  chance  if  it 
can  be  released  before  death  has  actually  taken  place  :  impending  death 
is  therefore  admitted  as  an  indication,  but  this  can  only  hold  good  where 
there  is  no  possibility  of  doubt  as  to  speedy  dissolution,  and  then  only 
after  the  consent  of  the  mother,  if  she  is  capable  of  giving  consent,  has 
been  obtained.  In  the  absence  of  ability  to  give  consent  the  husband 
and  those  next  of  kin  must  decide  the  question. 

Relative  Indications. — The  marvellous  reduction  of  the  mortality  of 
this  operation,  standing  now  as  it  does  at  about  10  per  cent,  for  the 
mothers,  with  a  saving  of  from  90  to  95  per  cent,  of  the  children,  has 
influenced  the  relative  indications  very  greatly,  so  that  cases  which  were 
formerly  relegated  to  the  field  of  embryotomy  can  now  be  considered  fit 
for  section.  These  indications  really  take  into  consideration  the  fate  of 
the  child  and  lean  to  the  possibility  of  saving  it  without  sacrificing  the 
mother.  It  is  presumed  that  the  time  for  the  induction  of  premature 
labor  has  passed,  that  symphysiotomy  can  offer  no  hope,  and  that  the 
question  lies  between  embryotomy  and  section.  The  operation  is  really 
one  of  election,  in  which  the  chances  pro  and  con.  are  to  be  clearly  ex- 
plained to  the  parties  chiefly  interested. 

The  operation  having  been  accepted  either  as  a  necessity  or  as  one  of 
election,  the  question  will  then  arise  as  to  which  of  the  two  operations 
shall  be  selected,  the  true  Gaesarean  section  or  extirpation  of  the  uterus. 

Section  is  indicated  when  the  condition  of  the  patient  is  good,  the 
uterus  free  from  septic  infection  and  not  in  a  state  of  inertia.  Extirpa- 
tion is  indicated  when  the  uterus  is  infected,  if  there  is  partial  or  com- 
plete insurmountable  obstruction  of  the  parturient  canal  by  tumors,  in 
osteomalacia  (because  of  the  favorable  effect  of  removal  upon  this  dis- 
ease), in  complete  inertia,  and,  lastly,  in  cases  of  cancer,  provided  the 
disease  be  so  limited  as  to  permit  complete  removal  of  the  infected 
tissue. 

It  is  a  question  whether  the  uterus  should  be  left  in  cases  of  deform- 
ity, therefore  chancing  a  second  operation  in  case  of  a  subsequent  preg- 
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nancy.  Removal  of  the  appendages  would  meet  this  objection,  but,  after 
all,  it  is  a  question  to  be  decided  by  the  patient. 

Preparation. — It  is  clear  from  the  nature  of  the  indications 
that  one  cannot  always  select  either  the  time,  the  place,  or  the  con- 
dition (of  the  patient)  most  favorable  to  a  successful  issue.  We  must 
face  not  infrequently  unhealthful  surroundings,  the  hour  of  midnight 
with  insufficient  appliances  for  artificial  light,  and,  a  far  worse  factor, 
an  exhausted  state  of  the  mother.  But  in  consequence  of  a  bett^TF  and 
more  widely  diffused  knowledge  pregnant  women  are  now  more  care- 
fully watched  than  formerly,  so  that  in  the  large  majority  of  cases  ample 
foreknowledge  is  had  of  abnormal  conditions :  as  a  result,  we  have  an 
opportunity  to  forestall  unfavorable  conditions  and  can  select  our  own 
time  and  place  to  operate.  We  should  permit  the  pregnancy  to  continue 
until  the  premonitions  of  labor  appear,  and,  as  these  always  show  them- 
selves from  two  to  ten  days  before  actual  labor,  we  have  ample  time  for 
that  kind  of  preparation  which  is  essential  to  any  section  invading  the 
peritoneal  cavity. 

The  cheerfulness  of  the  patient  should  be  sedulously  studied.  The 
bowels  should  be  kept  regular  and  the  day  before  the  operation  thor- 
oughly moved.  Two  or  three  hours  before  the  operation  a  simple  enema 
may  be  given,  thus  leaving  the  rectum  free  for  such  nutrient  or  stimu- 
lating enemata  as  may  be  needed.  If  the  urine  be  scanty,  the  patient 
should  be  encouraged  to  drink  freely  of  the  lighter  table  waters.  By 
adopting  this  course  two  weeks  or  ten  days  before  the  operation  the  kid- 
neys receive  a  gentle  but  efficient  stimulus  which  will  last  throughout 
the  operation  period.  It  is  assumed  that  the  woman  lives  upon  a  simple 
and  rational  diet,  so  that  no  special  restrictions  are  needed  till  within 
twelve  hours  of  the  operation.  A  light  meal  can  be  taken  then,  and 
another  six  hours  later ;  after  that  no  food  must  be  permitted.  The 
night  before  the  operation  the  vulva  should  be  shaved,  and,  together 
with  the  entire  abdomen  and  groins,  should  be  freely  lubricated  and 
rubbed  down  with  equal  parts  of  water  and  tincture  of  green  soap.  A 
moistened  compress  is  then  fixed  over  this  entire  region.  Meanwhile 
the  preparation  of  instruments  and  other  paraphernalia  is  going  on  under 
the  direction  of  competent  assistants.  In  this  way,  when  the  hour  of 
operation  comes,  a  plentiful  supply  of  towels  (two  dozen),  gauze  mops  or 
sponges,  thirty  yards  of  gauze,  and  at  least  six  gallons  of  water  (each 
and  every  article  carefully  sterilized)  will  be  at  hand.  The  necessary 
instruments,  sutures,  and  ligatures,  sterilized  with  equal  care,  will  also 
be  ready.  These  should  comprise  the  following  articles :  Scissors,  two 
pairs,  one  pair  curved  on  the  edge ;  scalpels,  two ;  hsemostatic  forceps, 
twelve ;  needles,  twelve,  six  large  and  six  small,  those  designed  for 
suturing  the  uterine  wall  being  half  curved,  round-bodied,  and  without 
a  cutting  edge  or  point ;  two  needle-holders ;  about  a  yard  of  elastic 
cord  or  tubing ;  and  a  large  fountain  syringe  for  irrigation.  In  addition 
to  the  foregoing  sterilized  articles  the  following  should  also  be  pro- 
vided :  a  hypodermic  syringe,  fluid  extract  of  ergot,  a  thermo-cautery, 
and  ether  or  chloroform.  Four  assistants  and  an  experienced  nurse  are 
required.  One  assistant  gives  the  anaesthetic,  two  aid  in  the  operation 
as  needed,  one  supplementing  the  operator  throughout,  the  other  hand- 
ing the  instruments,  ligatures,  and  sutures  and  aiding  in  the  operation 


CMS  ABE  AN  SECTION.  583 

as  occasion  demands.  The  fourth  stands  ready  to  receive  the  child  and 
give  it  his  immediate  and  undivided  attention.  The  nurse  provides 
water  for  washing  out  the  gauze  pads  or  sponges,  and  fulfils  such  duties 
as  may  be  needed  to  supplement  the  more  important  work  of  the  opera- 
tor and  his  assistants.  The  patient  being  anaesthetized,  the  first  assist- 
ant washes  and  scrubs  the  whole  abdominal  surface  and  groins  with 
water  and  green  soap.  The  soap  is  removed  by  water  and  bichloride-of- 
mercury  solution  1  :  1000,  and  then  1  :  2000.  The  inside  of  the  thighs, 
the  external  genitals,  the  vagina,  and  the  cervix  are  now  cleansed  in  the 
same  manner,  a  soft  brush  being  employed  here.  Sterilized  towels 
should  now  be  spread  over  the  chest,  the  legs,  and  around  the  region  of 
the  incision,  care  having  been  taken  previously  to  warmly  cover  the 
chest  and  extremities. 

The  Operation. — The  abdominal  incision  is  made  in  the  median  line 
or  an  inch  to  the  right  or  left  as  the  operator  may  prefer.  Its  extent 
depends  upon  the  plan  to  be  adopted.  If  the  uterus  is  to  be  incised, 
emptied,  and  sutured  in  situ,  the  cut  should  extend  from  the  symphysis 
to  an  inch  below  the  umbilicus.  If,  on  the  contrary,  it  be  the  intention 
to  operate  upon  the  uterus  outside  the  abdominal  cavity,  the  incision 
must  be  carried  one  or  two  inches  above  the  umbilicus.  Under  the 
first  plan,  as  soon  as  the  incision  is  complete,  the  rubber  tubing  is 
passed  over  the  fundus  and  drawn  into  position  around  the  uterus  as 
low  down  as  the  broad  ligament  will  permit,  care  being  taken  to  avoid 
including  the  intestine.  The  ends  after  being  crossed  should  be  handed 
to  the  third  assistant,  whose  duty  then  is  to  so  regulate  pressure  as  to 
control  hemorrhage  as  the  uterus  is  incised.  The  first  assistant  with 
thumbs  and  fingers  extended  now  makes  pressure  above  and  at  the  sides 
of  the  uterus,  so  as  to  force  and  hold  its  anterior  face  against  the  open- 
ing. The  operator  now  selects  the  junction  of  the  lower  and  middle 
third  of  this  anterior  surface  and  makes  there  his  cut,  about  two  inches 
in  length  :  it  should  be  carried  down  to  the  cavity,  care  being  taken  to 
avoid  injuring  the  membranes.  The  placenta  needs  less  consideration, 
for  such  injury  as  the  above  cut  might  inflict  would  not  lead,  as  "unth 
injury  to  the  membranes,  to  the  embarrassment  of  premature  escape  of 
the  liquor  amnii.  The  cavity  having  been  reached,  the  index  finger  is 
passed  gently  upward  between  wall  and  membrane  as  a  guide  :  using 
the  scissors  upon  this  guide,  we  enlarge  this  incision  upward  to  a  point 
about  on  a  line  with  the  cornuEe.  If  we  need  more  room,  this  can  be  gained 
by  carrying  the  cut  as  low  as  the  middle,  of  the  lower  third,  but  not  lower, 
because  of  the  certainty  of  troublesome  bleeding  from  superficial  ves- 
sels. The  average  length  of  this  incision  is  from  four  to  five  inches. 
As  soon  as  the  incision  is  complete  the  child  must  be  delivered.  Insert- 
ing the  fingers  through  the  membrane  or  the  placenta  or  turning  aside 
the  latter  if  this  be  easier,  we  seize  upon  the  first  extremity  we  reach, 
and  deliver,  care  being  taken  to  avoid  tearing  the  two  ends  of  the 
wound.  As  soon  as  delivery  is  accomplished  the  fourth  assistant  clamps 
the  cord,  cuts  it,  and  takes  charge  of  the  child,  attending  to  the  details 
of  its  resuscitation  if  this  be  needed.  It  is  needless  to  point  out  that 
there  is  great  danger  of  escape  of  liquor  amnii  into  the  peritoneal 
cavity  in  this  operation,  which  constitutes  the  objection  to  it,  the 
necessary  manipulation  making  it  difficult  to  work  with  the  patient  upon 
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the  side.  Still,  when  the  time  to  open  the  uterus  has  come  it  may  be 
done.  Gauze  and  towels  must  be  packed  about  the  incision,  so  as  to 
absorb  as  much  as  possible,  but  the  surest  prevention  is  the  steady,  con- 
stant pressure  upon  the  abdomen  above  and  at  the  sides  of  the  uterus,  so 
as  to  keep  the  organ  closely,  firmly,  and  constantly  against  that  incision. 
In  spite  of  it  all,  the  risk  is  a  constant  one,  and  in  the  opinion  of  the 
writer  outweighs  the  objection  urged  against  operating  with  the  uterus 
outside  of  the  abdomen  :  we  therefore,  preferring  the  latter,  urge  it  as 
the  method  to  be  adopted.  In  a  few  words,  it  is  as  follows :  As  soon 
as  the  abdomen  has  been  sufficiently  incised  the  uterus  is  forced  out  of 
the  opening  by  pressure  upon  the  abdomen  above  and  to  the  sides  of 
the  fundus,  but  if  adherent  or  malformed  it  may  be  necessary  to  carry  a 
hand  into  the  abdomen  and  lift  it  out.  In  one  way  or  the  other,  how- 
ever, the  uterus  is  raised  from  its  bed  and  brought  outside.  In  order  to 
protect  and  keep  in  place  the  intestines  the  peritoneum  and  fascia  at 
the  edge  of  the  incision  above  the  uterus  are  caught  and  held  together 
by  about  half  a  dozen  clamps.  While  the  operator  is  doing  this  the  first 
assistant  covers  the  back,  the  sides,  and  the  front  of  the  uterus  with  a 
plentiful  supply  of  warm  towels,  so  as  not  only  to  preserve  its  warmth, 
but  prevent  access  of  liquor  amnii  and  blood  to  the  peritoneal  cavity. 
These  measures  complete,  the  operator  directs  the  second  assistant  to 
stand  between  the  patient's  thighs  and  grasp  with  both  hands  the  sides 
and  lower  segment  of  the  uterus  in  such  a  manner  as  to  compress  the 
blood-vessels  and  control  the  blood-supply.  This  is  a  better  resource 
than  the  elastic  ligature,  as  it  is  less  likely  to  do  injury  and  not  so 
likely  to  cause  inertia  uteri.  The  subsequent  conduct  of  the  operation 
is  the  same  as  when  the  uterus  is  left  in  place.  We  can  proceed,  there- 
fore, to  the  measures  necessary  after  the  child  is  delivered. 

We  have  said  that  the  fourth  assistant  charges  himself  with  its  care. 
The  operator  and  his  other  assistants  should  then  give  their  attention 
to  the  completion  of  the  operation.  The  placenta,  and  then  all 
debris,  blood-clots,  and  towels  should  be  removed,  placing  clean 
towels  behind  the  uterus  and  about  the  incision.  The  outer  surface  of 
the  organ  should  then  be  sponged  off  with  normal  salt  solution.  Mean- 
while the  second  assistant  has  released  the  uterus,  which,  while  being 
washed,  is  encouraged  by  gentle  manipulation  to  firm  contraction,  this 
being  aided  by  subcutaneous  injections  of  ergot.  The  sooner  uterine 
contraction  can  be  induced  the  better :  the  writer  therefore  prefers  to 
have  this  well  initiated  before  he  begins  suturing,  and  to  this  end  he 
releases  the  uterine  vessels  as  soon  as  possible,  trusting  to  normal  con- 
traction, aided  by  direct  pressure  at  the  cut  edges,  to  control  hemor- 
rhage. Of  course  compression  of  the  vessels  must  be  resumed  if  these 
fail. 

Uterine  Suture. — If  Csesarean  section  could  be  treated  after  the  open 
method — that  is,  leaving  the  abdominal  incision  open,  and  establishing 
gauze  drainage  from  the  face  of  the  wound  in  the  uterus  outward — then 
the  uterine  suture  would  be  simpler  than  it  must  be  with  a  closed 
abdominal  wound.  The  wound  in  the  uterus  must  be  so  nicely  joined 
that  leakage  into  the  abdominal  cavity  is  impossible.  If  this  can  be 
done,  the  abdominal  wound  must  be  closed ;  if  it  cannot,  this  wound 
must  be  left  open.     There  is  another  alternative,  however,  which,  the 
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patient's  condition  permitting,  the  writer  prefers  :  it  is  removal  of  the 
uterus.  Presupposing,  however,  that  all  things  are  favorable  to  the  sec- 
tion, the  result  turns  upon  the  thoroughness  with  which  the  wound  in 
the  uterus  is  closed.  This  is  done  in  the  following  manner :  A  row  of 
deep  sutures  is  first  placed,  and  then  a  row  of  superficial  ones.  The 
first  enter  and  emerge  about  one-quarter  of  an  inch  from  the  cut  edge, 
running  obliquely  downward  and  inward,  so  as  to  pass  from  one  face  of 
the  cut  to  the  other  just  above  the  endometrium,  avoiding  the  cavity  of 
the  uterus.     (For  details  see  Fig.  307.)     These  sutures  should  be  half 

Fig.  307. 


Suture  of  the  uterus. 


an  inch  apart,  and  should  be  drawn  tightly  enough  to  turn  in  the  perito- 
neal edges.  After  all  have  been  carefully  tied  and  cut  short  the  super- 
ficial sutures  should  be  passed.  (See  Fig.  308.)  This  is  the  Lembert 
suture,  its  purpose  being  to  bring  together  a  strictly  peritoneal  surface 
from  end  to  end  of  the  incision.  To  accomplish  this  there  must  be  one 
superficial  over  each  deep  suture,  and  one  between — in  fact,  as  many  as 
needed  to  give  an  uninterrupted  apposition  of  the  peritoneum,  not  only 
over  the  incision,  but  over  the  knots  of  the  deep  sutures,  thus  burying 
the  latter  completely.  The  writer  prefers  silk  to  other  forms  of  suture, 
and  suggests  No.  2  for  the  deep  and  No.  4  for  the  superficial.  As  soon 
as  this  wound  has  been  closed  the  necessary  toilet  of  the  peritoneum  must 
be  performed  and  the  abdominal  wounds  closed.  In  this  connection  the 
writer  must  say  that  he  prefers  and  advises  irrigation  of  the  louver  peri- 
toneal region  in  all  cases  in  which  liquor  amnii  has  reached  the  perito- 
neal cavity.     Sterilized  normal  salt  solutions  must  be  employed. . 
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It  will  be  noticed  that  we  have  said  nothing  about  irrigating  or  disin- 
fecting the  uterine  cavity  or  about  hemorrhage  from  inertia,  nor  men- 
tioned the  need  for  securing  an  open  cervix.    The  open  cervix  is  assured 

any  time  about  the  period  of  natural 
labor,  and  if  it  be  not  present  it  can 
be  gotten  by  dilatation  from  above  or 
below  as  seems  best ;  but  as  for  per- 
sistent inertia  and  infection,  they  are 
conditions  which  require  removal  of 
the  uterus,  making  it  necessary  for  us 
to  consider,  as  we  now  propose  to  do, 
removal  of  the  pregnant  uterus. 

Hysterectomy. — Porro's  name  has 
been  given  to  this  procedure,  although 
as  presented  by  him  it  was  a  partial, 
not  a  complete,  hysterectomy.  It  was, 
in  fact,  an  application  to  the  preg- 
nant uterus  of  the  principles  govern- 
ing hysterectomy  for  fibroids  by  the 
extraperitoneal  method ;  but  along 
with  hysteriotomy  in  general  it  has 
been  modified  by  extension,  so  that 
now  it  can  be  presented  in  more  than 
one  form,  each  form  best  adapted  to  a 
special  condition.  We  prefer  to  treat 
of  it  as  intra-  and  extraperitoneal  hys- 
terectomy. 

Intraperiton eal  Operations.  —  The 
uterus  should  be  turned  out  of  the 
abdomen  and  emptied  as  described 
above,  the  difl"erence  in  procedure  up 
to  this  point  being  the  use  of  an  elas- 
tic ligature  in  place  of  the  fingers  of 
an  assistant  to  control  hemorrhage.  As  soon  as  the  child  is  delivered 
this  ligature  should  be  tied  tightly,  thus  stopping  all  hemorrhage  from 
the  wound.  The  next  step  is  removal  of  the  uterus.  (See  Fig.  309.) 
First  tie  off  the  ovarian  vessels,  then  the  round  ligament,  including  both 
in  the  same  ligature  if  one  prefers.  Then  open  the  broad  ligament 
beneath  the  stump  thus  formed  at  the  edge  of  the  pelvis.  Pass  two  fin- 
gers through  this  opening  down  alongside  of  the  pelvic  wall  and  find 
the  uterine  artery.  This  is  readily  done  by  locating  the  bifurcation  of 
the  common  iliac  artery ;  then  by  running  along  the  internal  iliac  we 
quickly  reach  its  anterior,  or,  speaking  more  properly,  its  internal 
branch,  from  which  (see  Fig.  310)  the  uterine  artery  turns  inward  to 
run  between  the  folds  and  the  lower  part  of  the  broad  ligament  to  its 
distribution  at  the  sides  of  the  uterus.  The  vessel  hangs  loosely  from 
the  wall,  and  can  be  felt  at  all  times  by  merely  grasping  the  lower  and 
outer  segment  of  the  broad  ligament  between  the  thumb  and  forefinger. 
Having  located  the  vessel  where  it  leaves  the  anterior  branch,  we  isolate 
and.  tie  it  there.  In  this  region  the  vessel  lies  amid  loose  connective 
tissue,  and  can,  not  only  be  easily  found,  but  easily  isolated — more  easily, 


Diagram  showing  the  manner  of  closing 
the  incision  in  the  uterus:  A,  deep  su 
tures ;  B,  superficial  sutures. 
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in  fact,  than  at  any  other  part  of  its  course.  The  above  statements  refer 
to  the  vessel  in  the  pregnant  state,  and  at  term  in  a  contracted  pelvis 
they  apply  with  fourfold  force.  After  tying  both  uterine  arteries  we 
ligate  the  utero-sacral  ligaments  close  to  the  vagina.  Then  we  enucle- 
ate the  lower  fourth  of  the  uterus  from  its  peritoneal  covering  as  far  as 
these  ligatures  behind  and  the  utero-vesical  fold  in  front :  here  we  ampu- 

FiG.  309. 


Pregnant  uterus  :  broad  ligament  ligated  and  cut  away,  showing  uterine  artery  and  ureter. 

tate.  The  cuff  of  peritoneum  removed  from  the  uterus  is  now  turned 
into  the  vagina,  and  the  cut  edges  of  the  broad  ligament,  including  the 
stump  of  the  ovarian  vessel  and  that  of  the  round  ligament,  are  per- 
mitted to  fall  into  their  natural  position.  A  strip  of  gauze  is  carried 
from  the  cul-de-sac  out  through  the  vagina  for  drainage.  The  peritoneal 
toilet,  as  above  stated,  is  made  and  the  abdominal  wound  is  closed.  In 
order  to  keep  the  vagina  as  clean  as  possible  a  retention  catheter  is 


588       SURGICAL  DISORDERS  AND  DISEASES  OF  THE    UTERUS. 


introduced  and  the  dressings  are  applied,  thus  closing  the  operation. 
It  will  be  noticed  that  the  manner  of  securing  the  uterine  artery  diifers 
from  that  usually  taken,  the  writer  having  heretofore  tied  it  inside  of 
the  ureter  close  to  the  uterus.^  Another  plan  of  operation  is  the  fol- 
lowing :    The  ovarian  vessels  are  ligated  as  in  the  complete  operation  ; 

Fig.  310. 


Section  showing  relation  of  lower  part  of  uterus,  when  enlarged,  to  bladder,  B,  to  ureter,  and  ves- 
sels. Study  in  connection  with  complete  hysterectomy  in  fibroids  and  pregnancy  :  yl,  aorta; 
H,  rectum  ;  0,  ovarian  vessels ;  B,  internal  iliac  artery  "growing  off  anterior  trunk,  from  which 
uterus  springs  ;  S,  point  of  ligation  ;   L,  uterine  artery ;   V,  superior  vesical  artery  ;   U,  ureter. 

then  the  uterine  vessels  are  ligated  en  masse  at  the  sides  of  the  uterus, 
low  down,  about  opposite  the  vaginal  junction.  The  uterus  is  then  cut 
off  about  opposite  the  internal  os  and  the  stump  is  inverted  into  the 
vagina.  This  presupposes  that  the  cervical  canal  is  or  can  be  dilated 
sufficiently  to  permit  the  inversion.  Working  now  from  the  direction 
of  the  vagina,  bleeding  points  upon  the  stump  are  ligated  or  clamped. 
These  steps  are  quite  easy,  owing  to  the  ease  with  which  the  remnant  of 
the  uterus  can  be  brought  down  to  the  vulva.  After  the  usual  toilet  of 
the  peritoneum  the  abdominal  incision  is  closed  and  dressed ;  the  vagina 
is  then  packed  with  sterilized  gauze,  after  which  a  retention  catheter  is 
introduced.  This  closes  the  operation.  The  vaginal  dressing  is  removed, 
together  with  a  catheter,  after  forty-eight  hours,  and  from  that  time  on 
until  convalescence  is  complete  a  disinfecting  vaginal  douche  is  given 
night  and  morning.  The  stump  after  passing  through  its  involution 
recedes  within  the  circle  of  the  external  os,  and  the  cervix  remains  about 
as  one  sees  it  after  the  usual  supravaginal  hysterectomy,  and  it  has  the 
superiority  of  securing  a  more  bloodless  field  after  amputation  of  the 
uterus. 

^  The  isolation  of  the  vessel  before  ligating  precludes  injury  to  the  ureter. 
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Extraperitoneal. — This  should  only  be  performed  when  the  condition 
of  the  patient  demands  haste  and  when  the  operator  is  not  an  expert. 
The  uterus  is  drawn  upward  ;  the  elastic  ligature  is  forced  down  outside 
the  broad  ligament  to  a  point  at  which  the  stump  which  is  to  be  made 
can  rest  in  the  abdominal  incision  with  the  least  possible  tension  com- 
patible with  the  removal  of  the  uterine  body  :  it  is  then  drawn  tight, 
and,  after  being  well  tied,  its  ends  are  caught  in  a  haemostatic  forceps, 
which  is  to  be  left  in  place  resting  upon  the  dressing  to  be  subsequently 
applied  ;  transfixion-pins  are  then  passed  above  this  ligature  through  the 
ends  of  the  ovarian  vessels  from  side  to  side,  crossing  each  other  in  the 
substance  of  the  stump,  each  running  obliquely  from  above  downward. 
The  uterus  is  then  cut  away  about  half  an  inch  above  the  pins ;  the 
stump  is  then  held  up  by  an  assistant  and  is  fixed  in  the  lower  angle  of 
the  abdominal  wall,  the  pins  resting  upon  the  surface  upon  either  side. 
The  operation  is  then  completed  after  the  manner  of  the  same  operation 
for  fibroids. 

It  is  evident  that  convalescence  from  such  procedure  is  more  tedious 
than  one  free  from  the  necessities  of  such  a  stump  as  must  prevail  here. 

In  all  forms  of  Csesarean  section  the  treatment  subsequent  to  opera- 
tion is  the  same  as  that  needed  in  other  forms  of  abdominal  section  for 
uterine  disorders,  an  exception  lying  in  the  case  of  the  stump  operation  ; 
but  here  it  is  the  same  as  that  which  pertains  to  the  extraperitoneal 
operation  for  fibroids.  We  will  therefore  refer  the  reader  to  the  article 
on  Fibroids  for  further  information. 

Diseases  of  the  Wall  of  the  Uterus. — The  walls  of  the 
uterus  may  become  diseased  as  a  result  of  inflammation  or  of  tubercular 
disease  in  consequence  of  the  development  within  them  of  benign  growths 
springing  chiefly  from  the  fibrous  elements  of  the  organ  or  principally 
from  its  muscular  elements,  and  also  as  the  result  of  the  development 
upon  them  of  some  one  of  the  varieties  of  malignant  disease. 

Inflammation. — The  diseases  of  inflammation  are  fortunately  the 
more  common,  seeing  that  they  are  amenable  to  a  treatment  which  does 
not  compel  the  sacrifice  of  the  organ.  There  are  exceptions  to  this 
statement,  however,  and  to  them  we  will  first  give  attention.  The  first 
is  chronic  hypertrophic,  the  second  is  acute  puerperal  or  septic,  and 
the  third  is  tubercular  endometritis  and  metritis.  It  is  true  that  the 
present  attitude  of  operators  toward  the  uterus  in  cases  Avhich  demand 
the  removal  of  both  sets  of  appendages  is  such  that  many  of  them  remove 
it  along  with  the  appendages,  but  this  step  is  taken  not  so  much  because 
the  uterus  itself  is  diseased,  but  because,  deprived  of  its  appendages,  it 
may  be  considered  a  useless  organ,  one  liable  to  become  an  oifence  to  its 
possessor.  This  condition,  however,  does  not  properly  fall  within  the 
scope  of  this  article,  although  it  is  plain  that  the  removal  of  the  uterus 
for  primary  cause,  and  its  removal  as  a  sequence  to  the  loss  of  its 
appendages,  cannot  differ  materially  in  the  general  plan  of  operation,  for 
in  both  cases  the  same  organs  are  extracted  and  by  much  the  same  steps. 
Our  approach,  however,  being  from  the  standpoint  of  the  uterus,  we  can 
only  consider  the  question  under  the  three  heads  already  indicated. 

Chronic  hypertrophic  endometritis  and  metritis  can  be  cured  in  the 
majority  of  cases  by  curettage  and  depletion  by  gauze  packing.  But 
cases  occur  about  the  menopause  which  are  so  rebellious  that  they  evi- 
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dently  tend  toward  malignant  degeneration.  From  the  standpoint  of 
pathological  anatomy  we  find  the  following  condition  prevailing  in  such 
cases  :  The  uterus  is  enlarged,  harder  than  normal,  and  prone  to  hemor- 
rhage; its  walls  show  marked  increase  in  the  connective-tissue  element. 
The  connective-tissue  formation  is  most  marked  about  the  vessels,  and 
the  hardening  of  the  structure  is  due  less  to  cicatricial  contraction  of 
the  connective  tissue  than  to  an  actual  increase  in  its  volume.  The 
most  important  change,  however,  is  in  the  lining  membrane.  This  is 
thickened,  and  presents  villous  projections  over  a  part  of  or  perhaps  the 
entire  surface.  The  i-nterglandular  tissue  in  some  places  has  undergone 
cicatricial  transformation,  compressing  the  glands,  and  by  closing  the 
outlets  converting  some  into  cysts.  The  most  striking  change,  however, 
is  the  development  of  new  gland-tissue :  many  of  the  glands  are  distorted 
and  present  lateral  diverticula.  There  is  great  increase  in  the  number  and 
size  of  the  vessels,  which  accounts  for  the  predisposition  to  hemorrhage. 
The  fact  that  there  is  an  actual  increase  of  gland-tissue  prevents  some 
from  accepting  this  condition  as  having  origin  from  inflammation,  class- 
ing it,  on  the  contrary,  as  a  neoplasm  and  ranking  it  as  an  adenoma. 
One  essential  clinical  fact  is  evident,  however,  and  that  is,  its  tendency 
to  reproduce  itself  and  thus  return  again  and  again  after  curettage. 
Summing  up  the  clinical  evidences  of  this  condition,  we  find  them  to  be 
menorrhagia,  an  enlarged  uterus,  and  a  deterioration  of  the  general 
health  consequent  upon  the  excessive  loss  of  blood.  The  disease  seems 
to  prefer  the  period  about  the  menopause,  but  it  may  develop  at  an 
earlier  date.  The  scrapings  from  the  uterine  cavity  are  composed  of 
fungoid  structure,  showing  an  actual  increase  of  the  utricular  glands. 
It  is  easy  to  believe  that  such  a  structure  may  be  converted  into  a  sar- 
coma, and,  even  though  the  microscope  may  fail  to  prove  it,  the  best 
opinion  inclines  to  the  removal  of  the  uterus  after  three  or  four  curet- 
tings  have  failed  to  stop  the  hemorrhage.  In  view  of  the  possibility  of 
malignant  transformation  it  is  urgent  that  the  scrapings  should  be  care- 
fully examined  by  an  experienced  microscopist  after  each  curettage  :  in 
this  way  the  removal  of  the  uterus  will  be  delayed  as  little  as  possible. 
Having  a  case  of  this  kind  to  deal  with,  vaginal  hysterectomy  is  the 
proper  remedy. 

Puerperal  Endometritis  and  Metritis. — This  disease  is  characterized 
by  a  septic  infection  of  the  structures  of  the  uterus.  Rich  in  lymph- 
atics and  blood-vessels  as  a  consequence  of  the  development  incident  to 
pregnancy,  the  organ  favors  the  rapid  evolution  of  septic  changes. 
These  show  themselves  not  only  by  the  quick  creation  of  pus  loaded 
with  pyogenic  bacteria  throughout  the  entire  organ,  but  by  the  systemic 
infection  which  follows  with  greater  or  less  promptitude,  sometimes  with 
frightful  rapidity.  If  the  patient  survives  the  onset  of  the  disease,  a 
process  of  natural  elimination  may  aiford  time  and  opportunity  for  the 
localization  of  the  process  in  the  pelvis.  In  this  way  pelvic  abscesses, 
having  as  their  bed  the  tubes,  the  ovaries,  contiguous  regions  of  the 
peritoneal  cavity,  or  the  subperitoneal  cellular  tissue-spaces,  may  arise, 
constituting  a  condition  mainly  local.  But  pus-foci  may  develop  in  dis- 
tant parts,  constituting  a  true  pyaemia.  The  essential  clinical  manifes- 
tations of  the  disorder  are  a  chill,  a  fever,  and  a  marked  tendency  to 
cardiac  weakness.     There  may  be  tenderness  of  the  uterus,  and  some- 
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times^  though  not  always,  a  fetid  vaginal  discharge.  These  symptoms 
may  run  a  rapid  course,  ending  in  death  after  five  or  six  days,  constitut- 
ing the  condition  of  saprsemia.  As  a  rule,  however,  the  course  is 
longer,  three,  four,  and  as  much  as  twelve,  weeks  being  consumed  before 
a  fatal  termination  occurs.  Death  results  from  general  peritonitis,  from 
pyaemia,  from  abscess-formation,  and,  as  already  said,  from  general  sep- 
tic intoxication,  which  may  be  acute  or  chronic.  It  is  evident  that  the 
surest  way  to  deal  with  this  frightful  disease  is  prompt  cleansing  of  the 
uterus,  with  subsequent  drainage,  the  drainage  to  be  kept  up  as  long  as. 
the  general  symptoms  refuse  to  abate.  One  might  suggest  that  a  surer 
method  would  be  the  removal  of  the  infecting  focus,  the  uterus.  It 
would  be  were  the  removal  attended  with  less  shock,  but  septic  cases 
never  withstand  grave  operations — a  statement  abundantly  proven  by 
the  results  in  the  class  of  cases  under  discussion.  In  speaking  of  the 
surgical  treatment  of  this  disease  a  sharp  distinction  must  be  drawn 
between  its  acute  and  chronic  phases  and  between  its  local  and  general 
manifestations.  As  soon  as  we  suspect  the  disorder  the  uterus  and 
outer  genital  passages  should  be  carefully  cleansed  and  drained.  This 
is  done  by  the  combined  use  of  the  finger  and  the  curette  forceps,  by 
irrigation  with  a  1  :  2000  bichloride-of-mercury  solution,  and  then  by  the 
introduction  to  the  uterus  and  vagina  of  a  loose  packing  of  sterilized 
gauze,  this  packing,  preceded  by  irrigation,  to  be  replaced  every  twelve, 
twenty-four,  or  forty-eight  hours  until  the  symptoms  abate.  Should 
symptoms  of  peritonitis  arise,  the  uterus  having  been  treated  as  above, 
the  cul-de-sac  should  be  opened  and  the  ligaments  and  appendages 
examined.  If  pus  be  found,  incise  and  drain  the  infected  region  ;  but  if 
not,  the  source  of  peritonitis  is  the  uterus.  At  this  stage  of  the  disease 
we  should  not  attempt  removal  of  the  uterus,  even  though  we  are 
convinced  that  the  general  system  is  but  little  infected.  Little  or  much, 
what  there  is  of  it  is  enough,  when  aided  by  depression  from  hysterotomy, 
to  kill  the  patient.  Our  only  resource  is  to  secure  as  much  drainage  as 
possible.  Open  the  abdomen  and  cul-de-sac,  pack  gauze  about  the  uterus 
back  and  front,  carry  one  end  into  and  through  the  vagina,  bring  the 
other  out  of  the  abdominal  incision,  which  must  be  left  open.  In  other 
words,  get  as  much  outlet  as  possible  for  the  infecting  fluids  forming  in 
the  uterus.  Exceptionally,  a  patient  might  withstand  hysteriotomy  in 
the  face  of  acute  puerperal  septic  metritis,  but  it  could  only  be  with  the 
minimum  of  general  infection  ;  and  this  is  a  stage  of  the  disease  which 
is  quite  likely  to  yield  to  the  milder  measures  of  cleansing  and  drainage. 
Here,  as  in  other  septic  infections,  the  time  for  success  in  radical  ope- 
rations is  before  general  septic  toxaemia,  but,  unfortunately,  the  extension 
of  infection  involves  an  operation  of  such  magnitude  as  in  itself  to 
imperil  life.  The  man  is  fortunate  who  can  put  his  finger  upon  the 
moment  dividing  local  from  general  infections,  for  he  at  least  can  say, 
''  Minor  measures  have  failed :  we  have  only  to  decide  between 
extreme  surgical  measures  and  purely  medical  treatment."  If  the 
former  is  accepted,  vaginal  hysterectomy  must  be  the  operation.  This 
can  be  done  more  quickly,  with  less  shock,  than  the  abdominal  ope- 
ration, because  of  the  relaxed  uterine  supports  and  dilated  state  of 
the  passage.  Clamps,  and  not  ligatures,  should  be  used,  time  being 
an  all-important  element  of  success. 
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Tubercular  Disease. — It  may  seem  improper  to  class  tubercular  endo- 
metritis and  metritis  among  inflammatory  lesions,  but  recent  opinions  lean 
in  that  direction  in  such  degree  as  to  warrant  the  step  here.  This  infec- 
tion of  the  organ  is  so  apt  to  be  but  a  part  of  a  general  infection  that  direct 
surgical  interference  beyond  mere  curettage  may  be  contraindicated,  but 
in  view  of  the  fact  that  the  uterus  or  its  appendages  may  be  the  primary 
seat  of  the  disease,  something  beyond  curettage  may  be  called  for.  The 
disease  is  indicated  by  the  persistent  muco-purulent  discharge  from  the 
uterus,  and  in  some  cases  erosions  of  the  cervix.  These  erosions — or 
superficial  ulcerations,  as  they  really  are — resemble  cancerous  erosions  and 
excrescences  so  much  that  they  have  frequently  been  operated  upon  as 
such.  The  body  of  the  uterus,  owing  to  the  infiltration  of  the  accom- 
panying process  of  simple  inflammation,  is  enlarged  sooner  or  later.  The 
tubes  are  generally  implicated,  so  that  they  appear  as  enlarged  masses  on 
one  or  both  sides  of  the  uterus.  There  may  be  ulcerations  of  the  vagina 
in  the  posterior  fossa,  and  perhaps  a  similar  condition  on  the  vulva.  All 
these  ulcerated  surfaces  present  a  characteristic  appearance.  They  are 
covered  with  a  purulent  secretion  ;  the  floor  is  granular  and  presents 
grayish  spots ;  the  edges  are  abrupt,  ragged,  and  irregular.  In  the 
absence  of  cervical,  vaginal,  or  vulval  lesions  the  diagnosis  rests  upon 
the  state  of  the  uterus  and  the  tubes,  but  much  light  is  thrown  upon  the 
problem  when  other  parts  of  the  body  are  considered.  The  presence  of 
tubercular  disease  elsewhere  is  corroborating  proof,  and  if  this  be  in  the 
form  of  peritonitis  the  proof  is  almost  positive.  But,  after  all,  the  con- 
dition ceases  to  have  a  major  surgical  aspect  where  infection  is  in  any 
manner  general.  If  it  is  to  be  treated  by  any  of  the  greater  surgical 
measures,  it  must  be  recognized  when  the  disease  is  confined  to  the  genital 
tract. 

Pathology. — In  point  of  frequency  it  invades  this  region  in  the  fol- 
lowing order  :  tubes,  uterus,  ovaries,  vagina,  cervix,  vulva.  We  shall 
consider  it  only  as  it  appears  in  the  uterus.  We  find  it  in  the  lining 
membrane  of  the  body,  rarely  extending  thence  to  the  cervix,  seeming 
thus  to  reciprocate  the  development  in  the  cervix,  which  in  turn  rarely 
extends  to  any  part  of  the  body.  The  disease  appears  first  in  the  endo- 
metrium, extending  thence  to  the  deeper  tissue  of  the  wall.  We  find  it 
either  as  a  miliary  deposit  in  the  endometrium,  as  an  ulcerative  process, 
the  ulcers  being  single  or  multiple,  or  as  a  chronic  diffuse  tuberculosis 
(caseous  endometritis). 

Ulcerative  and  diffuse  forms  are  later  stages  of  the  miliary  form,  the 
general  appearance  of  the  lesion  as  a  whole  coinciding  in  the  main  with 
the  result  of  tuberculosis  in  other  mucous  membranes.  When  the  dis- 
ease comes  under  clinical  observation  it  has  generally  reached  the  step 
of  ulceration,  in  which  ease  more  or  less  of  the  endometrium  has  been 
destroyed,  or  it  has  gone  beyond  to  the  diffuse  caseous  form.  This  latter 
is  the  form  commonly  met  with  at  autopsy,  and  it  has  come  to  be  the  one 
implied  when  tuberculosis  of  the  uterus  is  mentioned.  Section  of  such  a 
uterus  reveals  an  abundance  of  caseous  matter  in  the  cavity  :  removing 
it  from  the  walls,  they  are  found  studded  with  tubercles  in  every  stage 
of  development  and  degeneration,  from  the  isolated  transparent  grayish 
tubercle  to  the  aggregations  in  the  irregularly  shaped  ulcerations,  the 
ragged  appearance  of  the  lining  membrane  being  in  striking  contrast  to 
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the  smooth,  velvet-like  aspect  of  a  normal  endometrium.  Microscopic 
section  of  the  walls  shows  the  disease  tends  to  deep  invasion  of  this 
structure,  and  that  by  a  subsequent  process  of  caseation  it  may  be  so 
weakened  as  to  suggest  rupture.  It  is  a  singular  circumstance  that  such 
an  extensive  process  should  be  in  general  limited  by  the  internal  os,  the 
cervical  canal  remaining  intact ;  but  this  canal  may  be  clogged,  or  per- 
haps obliterated,  by  simple  inflammation,  as  after  the  menopause,  caus- 
ing retention  of  the  uterine  secretions  and  leading  to  pyometra.  When 
the  cervix  is  involved  it  seems  to  be  more  in  connection  with  a  vaginal 
infection,  while,  as  already  said,  infection  of  the  uterus  is  more  an  asso- 
ciate of  a  similar  condition  in  the  tubes,  the  corpus  being  infected  from 
the  tube  and  the  cervix  from  the  vagina,  the  inside  of  the  corpus  and 
the  outside  of  the  cervix  being  the  respective  seats  of  initial  develop- 
ments in  the  uterus.  Given  a  case  in  which  the  uterus  is  enlarged  and 
has  a  persistent  purulent  discharge,  we  should  curette  the  endometrium 
and  examine  it  for  tubercle  bacillus.  If  this  is  found,  the  diagnosis  is 
made  and  a  plan  of  treatment  can  be  formulated.  If  the  genital  tract 
below  the  uterus  is  free  from  the  disease,  we  are  at  liberty  to  consider 
radical  treatment  of  the  disease  in  the  uterus,  and  in  the  appendages 
should  they  be  involved.  This  presupposes,  as  already  said,  the  absence 
of  infection  in  other  parts  of  the  body. 

We  have  so  little  confidence  in  any  measure  less  than  removal  of  the 
uterus  and  appendages  that  we  must  recommend  it  in  every  case  whose 
general  state  will  permit  such  an  operation.  If  the  condition  of  the 
patient  will  not  warrant  hysterectomy,  we  must  be  content  with  curet- 
tage until  we  can  secure  enough  improvement  to  withstand  the  graver 
operation. 

Malignant  Disease  of  the  Uteeus. — I  must  depart  here  from 
the  plan  laid  out  for  this  article,  and  include  in  my  topic  the  cervix  as 
well  as  the  body  of  the  uterus.  This  is  made  necessary  by  the  circum- 
stance that  I  am  expected  to  include  such  diseases  as  require  major 
operations  upon  the  uterus.  While  cancer  of  the  cervix  is  often  treated 
by  a  simple  amputation,  yet  the  larger  number  of  surgeons  prefer  to 
remove  the  whole  organ.  Cancer  of  any  part  of  the  organ  being,  then, 
an  indication  for  complete  removal,  the  disease  must  be  considered  in  its 
several  bearings  upon  the  uterus.  Cancer  develops  more  frequently  in 
the  uterus  than  in  other  organs  of  the  female,  and  it  is  much  more  com- 
mon in  the  cervix  than  in  the  body.  The  period  of  the  menopause  (forty 
to  fifty  years)  is  evidently  the  one  in  which  it  occurs  with  greatest  fre- 
quency, although  it  is  not  uncommon  as  a  development  after  sixty,  or 
even  between  twenty  and  thirty. 

Pathology. — Viewed  in  its  grosser  aspects,  cancer  presents  itself  at 
the  cervix  as  a  more  or  less  exuberant  "  cauliflower  excrescence ; "  as 
nodules  in  the  deeper  cervical  structure  situated  beneath  the  lining  mem- 
brane of  the  canal,  but  showing  ultimately  as  ragged,  ulcerated  excava- 
tions surrounded  by  ulcerated  thickened  tissue  ;  and,  lastly,  as  an  ulcera- 
tion of  the  cervical  mucous  membrane,  which  is  hidden  from  view  by  a 
constricted  external  os.  The  vaginal  face  of  the  cervix  may  be  smooth, 
but  somewhat  paler  than  normal,  the  true  state  of  affairs  being  evident 
only  after  opening  the  cervix,  when  the  excavated  cavity  with  its  ragged 
walls  and  foul  contents  reveals  the  condition  only  too  plainly.     The 
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cauliflower  excrescence  is  the  most  impressive  of  all,  for  here  we  have 
an  active,  and  perhaps  an  extensive,  malignant  growth  which,  involving 
all  the  vaginal  cervix  as  a  base,  may  fill  the  entire  upper  two-thirds  of 
the  vagina.  These  cervical  developments  speedily  tend  to  implication 
of  neighboring  structures  and  viscera.  The  lymphatic  glands  are 
involved  at  an  early  period,  and  these-  may  be  felt  in  the  broad  liga- 
ments, and  in  thin  subjects  at  the  sides  and  back  of  the  upper  part  of 
the  pelvic  wall.  The  upper  part  of  the  vagina  does  not  long  escape 
infection,  and  soon  the  bladder,  and  finally  the  rectum,  become  in- 
volved. The  endometrium  does  not  escape  infection :  it  is  always 
inflamed,  and  oftentimes  infected  by  the  upward  extension  of  the  dis- 
ease :  this  pertains  particularly  to  the  form  of  the  disease  which  begins 
in  the  lining  membrane  of  the  cervical  cavity.  As  the  disease  pro- 
gresses, no  matter  which  form  may  have  first  appeared,  the  later  con- 
ditions in  the  pelvis  are  much  the  same.  Masses  develop  in  the  broad 
ligaments,  and  extend  even  as  far  as  the  pelvic  wall ;  the  cul-de-sac  may 
be  filled  with  the  growth  and  its  accompanying  inflammatory  exudate. 
The  nerves  and  the  larger  vessels  are  compressed ;  the  ureters  sufl'er  the 
same  fate,  become  dilated  above  the  obstruction,  even  as  far  as  the  kid- 
neys, which  in  turn  may  present  single  or  double  hydronephrosis. 
Destruction  of  the  vaginal  aspect  of  the  bladder,  and  sometimes  of  the- 
anterior  wall  of  the  rectum,  causes  vesico-  or  rectovaginal  fistulse,  and 
should  a  coil  of  intestine  be  in  contact  with  any  of  this  diseased  area,  it 
may  become  infected  and  develop  a  constriction  and  even  perforation. 
This  rapid,  growth  naturally  calls  for  a  decided  increase  in  the  size  and 
extension  of  the  vessels,  and  these  in  turn,  falling  victim  to  the  inevi- 
table necrotic  process  in  the  afi^ected  area,  furnish  the  hemorrhages  so 
characteristic  of  cancer  of  the  cervix  in  its  later  stages.  Cancer  of  the 
corpus,  though  not  rare,  is  far  less  common  than  cancer  of  the  cervix. 
This  is  accounted  for  by  the  greater  exposure  of  the  latter  to  the  accepted 
causes  of  the  complaint.  The  gross  appearances  vary  in  the  early  stages 
of  malignant  disease  of  the  body  accofding  to  the  nature  of  the  process. 
For  instance,  it  may  be  developed  with  much  the  same  appearances  as  a 
villous  hypertrophy  of  the  endometrium,  as  a  circumscribed  tumor  like 
a  soft  fibroid  (Fig.  311),  and,  like  a  fibroid,  be  either  submucous,  intra- 
mural, or  subperitoneal,  or  as  a  diffused  thickening  of  the  submucous  tis- 
sue involving  the  mucous  membrane  and  spreading  more  or  less  through 
the  subjacent  wall  of  the  uterus,  to  finally  appear  as  a  distinct  tumor  on 
the  outer  face  of  the  uterus ;  or  it  may  appear ^as  a  pedunculated  growth, 
resembling  in  appearance  a  simple  polypus.  This  last  formation  is 
classed  as  an  epithelioma,  while  the  others  belong  to  sarcoma,  the  form 
of  malignant  disease  more  common  to  the  corpus  than  to  the  cervix ;  but 
the  difiiLse  form  of  infiltration  mentioned  above  contains,  as  a  rule,  epi- 
thelial cells,  and  can  therefore  readily  suffer  conversion  into  carcinoma. 
The  sarcomatous  tissue  grows  rapidly,  is  full  of  dilated  thin-walled 
capillaries,  quickly  reproduces  itself,  and  bleeds  readily.  *  Cysts  may  be 
developed,  giving  us  cysto-sarcoma,  or,  where  there  is  a  preponderance 
of  the  intercellular  amorphous  substance  containing  mucin,  we  have  a 
mass  with  gelaitinous  consistency  which  is  called  myxo-sarcoma  or  colloid 
cancer.  Malignant  disease  of  the  corpus  does  not  tend  so  much  to 
implication  of  the  bladder  and  rectum  as  that  of  the  cervix,  for  it 
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advances  rather  in  the  direction  of  the  peritoneal  cavity,  involving  the 
intestines  and  appendages,  and,  if  it  be  sarcoma,  infecting  distant  organs 
through  the  medium  of  the  vessels.  There  is  a  variety  of  sarcoma 
which,  developing  within  the  uterus  soon  after  abortion  and  labor,  is 
considered  by  some  as  having  origin  in  decidual  tissue :  be  this  as  it 
may,  its  clinical  behavior  diifers  so  little  from  that  of  the  common  forms 
of  sarcoma  that  we  may  without  committing  a  grave  error  consider  it  as 
one  and  the  same.  The  contention  that  decidual  tissue  can  be  converted 
into  a  malignant  groM^th  makes  it  most  important  that  metro-  or  menor- 
rhagias  persisting  after  the  normal  period  of  involution  should  be  viewed 
with  sharp  suspicion.  The  curette  should  be  called  into  play  early,  as  well 
for  the  cure  of  the  case  if  it  be  benign  as  for  its  early  recognition  with  a 
view  to  hysterectomy  if  it  be  malignant.     Sarcoma  does  appear  at  times 

Fig.  311. 


Fibro-isaicouia  uf  uterus. 

in  the  cervix,  but  carcinoma  is  the  common  form  of  malignancy  here. 
It  appears  mainly  in  the  following  forms  and  in  the  following  order : 
adenoid,  medullary,  scirrhous,  dermoid.  The  two  latter  are  rare,  dermoid 
being  the  rarest  of  all.  Adenoid  is  the  common  form,  and  it  eventually 
■changes  into  the  medullary  type,  but  all  of  them  may  assume  this  type, 
which,  as  is  well  known,  is  the  most  virulent  form  of  malignant  disease. 
The  histological  peculiarities  of  these  various  forms  of  malignant  disease 
should  next  be  considered,  for  upon  the  knowledge  of  their  minute  anatomy 
depends  our  ability  to  differentiate  them  from  benign  growths  ;  but  space 
is  of  consequence  in  such  a  work  as  this,  and  needless  repetitions  should 
be  avoided.  We  therefore  refer  the  reader  to  the  article  which  treats 
of  tumors  in  general,  reminding  him  that  its  general  anatomical  cha- 
racteristics are  the  same  for  the  entire  body,  the  differences  being  due 
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to  the  histological  peculiarities  of  the  structure  invaded.  This  must 
affect  the  picture  presented  under  the  microscope,  but  knowledge  that  the 
specimen  comes  from  a  special  organ  suffices  to  account  for  such  peculiar 
anatomical  elements  and  arrangements  as  may  characterize  it.  We  must 
ask  indulgence,  however,  for  one  variety  of  malignant  development,  and 
it  is  that  which  supersedes,  or  is  claimed  to  supersede,  the  benign  ade- 
nomatous proliferations  seen  in  connection  with  endometritis,  and  which 
we  have  already  considered  as  a  part  of  some  cases  of  chronic  metritis 
and  endometritis.  The  condition  is  confounded  with  fungous  endo- 
metritis, so  called,  in  which  the  soft  villous  projections  upon  the  endo- 
metrium mentioned  already  predominate.  It  can  be  differentiated  by  the 
microscope,  however,  which  will  show  in  the  one  (fungous  endometritis) 
increase  in  the  vascular  tissue,  in  the  amount  of  connective-tissue  ele- 
ment, enlargements,  distortion,  and  perhaps  atrophy  of  the  individual 
utricular  glands,  with  here  and  there  a  gland  converted  into  a  cyst.  In 
the  other  (fungous  endometritis  adenoma)  an  increase  in  the  lymph-cor- 
puscles— but  more  particularly  a  pronounced  increase  in  the  number  of 
the  utricular  glands,  new  glandular  formation.  It  is  this  latter  cha- 
racteristic which  accounts  for  the  measurably  obstinate  nature  of  the 
complaint,  for  it  tends  to  reproduce  itself  again  and  again,  and  will  in 
time  implicate  the  entire  endometrium.  It  is  evident  such  a  pathological 
process  is  sufficiently  akin  to  a  malignant  process  to  be  a  source  of 
anxiety,  and  whether  one  can  recognize  (as  it  is  claimed  can  be  done  not 
infrequently)  the  beginnings  of  scarcomatous  change  in  the  epithelial 
lining  of  the  glands  or  not  (the  change  being  a  substitution  of  round  cells 
for  the  normal  epithelium),  failure  to  arrest  the  monorrhagia  by  curettage, 
and,  if  need  be,  by  caustic  applications  to  the  endometrium,  should  be 
followed  by  hysterectomy. 

The  causes  of  malignant  disease  are  as  obscure  here  as  elsewhere. 
Injuries  from  parturition  no  doubt  exercise  an  influence,  but  this  can  be 
no  more  than  predisposing,  as  there  are  too  many  cases  developed  in 
unmarried  women  and  virgins  to  consider  those  injuries  as  an  ultimate 
cause. 

The  clinical  evidences  of  malignant  disease  differ  as  they  spring 
from  the  cervix  or  the  corpus. 

The  symptoms  of  the  disease  at  the  cervix  appear  after  the  signs 
can  be  demonstrated  :  for  this  reason  women  rarely  realize  that  they  are 
ill  until  the  initial  stage  has  been  passed  and  that  of  ulceration  reached. 
The  first  symptom  is  a  watery  leucorrhcea,  which  becomes  fetid  sooner 
or  later  in  proportion  to  the  exuberance  of  the  growth  and  the  rapidity 
of  the  ulceration.  The  next  is  hemorrhage,  first  menorrhagia,  and  then 
metrorrhagia ;  then  deterioration  of  the  general  health  from  anaemia, 
from  cancerous  and  from  septic  infection.  Symptoms  of  cystitis  appear 
as  the  bladder  is  involved  and  if  the  rectum  suffers  constipation,  and 
later  bloody  and  purulent  stools  appear.  If  vesico-  and  recto-vaginal 
openings  develop,  urine  and  fseces  come  from  the  vagina,  all  mixed  with 
the  foulest  discharge  from  the  cancerous  surfaces.  The  late  manifesta- 
tions of  cancer  of  the  cervix  can  be  recognized  by  any  one,  and  are 
already  named  as  a  part  of  the  gross  pathology  of  the  condition.  The 
early  change  is  the  important  one,  for  it  is  the  only  one  susceptible  of 
cure.     It  shows  itself  by  a  hard  exfoliating  red  surface,  not  unlike  that 
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seen  in  eversion  of  the  cervical  canal  after  the  laceration  of  labor ;  or 
there  may  be  no  raw  surface,  but  instead  induration  of  the  deeper  cervical 
structure — a  hard,  cartilaginous  state  of  the  walls  of  the  cervical  canal. 


Fig.  312. 


Fig.  313. 


Forceps  for  morcellation. 


Any  condition  of  the  cervix  which  approximates  the  above  appearances 
demands  removal  of  a  piece  of  the  affected  area  large  enough  to  permit 
a  complete  miscroscopical  examination. 


Fig.  314. 


Fig.  315. 


Bliiut-louthcd  vulsella. 


This  will  determine  the  diagnosis.     If  it  be  cancer,  the  entire  uterus 
should  be  removed  ;  removal  of  the  cervix  is  not  sufficient. 


598       SURGICAL  DISORDERS  AND  DISEASES   OF  THE   UTERUS. 


The  symptoms  of  malignant  disease  of  the  corpus  are  at  first  not 
unlike  those  present  in  chronic  metritis  and  endometritis ;  that  is,  we 
have  menorrhagia,  leucorrhoea,  backache,  and  a  sense  of  over-fulness  in 
the  pelvis.  But  the  leucorrhoea  is  watery,  is  ichorous,  is  finally  fetid  ; 
the  menorrhagia  becomes  metrorrhagia ;  abdominal  pain  occurs,  due  to 


Fig.  316. 


Clamp  with  smooth  fenestra  for  drawing  down  appendages  in  vaginal  hysterectomy. 

the  implication  of  the  peritoneum  :  all  these,  together  with  a  marked 
growth  of  the  uterus  and  the  appearance  upon  it  or  about  it  of  nodular 
masses,  make  the  diagnosis  easy. 

If  it  be  still  obscure,  a  microscopic  examination  of  scrapings  from  the 
uterus  will  tell  the  true  condition.  The  usual  symptoms  of  general 
cachexia  soon  appear,  and  not  infrequently  ascites  is  added.     In  sarcoma 

Fig.  317. 


Clamps. 


of  the  endometrium  we  have  a  quickly-growing  vascular  tumor,  which 
under  the  pressure  from  the  resisting  uterine  wall  undergoes  necrosis  in 
its  lower  portion,  giving  a  friable  fetid  mass  which  bleeds  readily  and 
quickly  leads  to  general  septic  infection.  It  grows  rapidly,  reappearing 
in  a  few  weeks  after  removal.  Formerly  called  recurrent  fibroid,  it  is 
now  known  as  a  malignant  variety  of  sarcoma. 


MALIGNANT  DISEASE  OF  THE   UTERUS. 


599 


Early  recognition  of  the  disease  in  the  corpus  is  as  essential  as  else- 
where. This  is  only  possible  with  the  aid  of  the  microscope ;  therefore 
curette  all  these  cases  early  and  submit  the  scrapings  to  an  expert  micro- 
scopist. 

Our  suggestions  so  far  have  been  based  upon  the  idea  that  the  dis- 
ease, whether  of  cervix  or  corpus,  develops  within  the  period  of  life 
given  to  menstruation ;  but,  as  said,  it  comes  after  the  menopause. 

With  a  woman  in  whom  a  leucorrhoea  appears,  and  in  whom  after  the 
menopause  a  hemorrhage  from  the  vagina  appears,  suspect  malignant  dis- 
ease, and  examine  her  until  you  j)rove  or  disprove  the  suspicion.     As 


Fig.  319. 


Fig.  321. 


m 


with  malignant  disease  of  the  cervix,  so  here_,  hysterectomy  is  the  proper 
remedy. 

Surgical  Treatment. — In  treating  of  the  diseases  of  the  uterus  we 
have  assumed  that  all  mentioned  by  us  were  of  such  nature  as  to  demand 
removal  of  the  entire  organ.  We  are  therefore  at  liberty  to  proceed  at 
once  to  a  description  of  the  forms  of  hysterectomy  appropriate  to  our 
subject. 

Hysterectomy  may  be  made  either  by  way  of  the  vagina  or  through 
the  abdominal  wall.  As  the  writer  is  firmly  of  the  opinion  that  most  of 
the  diseased  states  enumerated  are  best  removed  by  vaginal  section,  he 
will  first  describe  that  operation.  In  this  he  will  venture  to  encroach 
upon  a  companion  article  ;  inasmuch  as  he  is  compelled  to  admit  a  concur- 
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rent  diseased  state  of  the  appendages  in  some  of  the  conditions  of  which 
he  treats.  AVhere  such  is  the  case,  tlie  technique  of  removal  extends  to  the 
diseased  appendages  :  he  must  therefore  describe  the  steps  of  operation 
requisite  to  that  end.     He  also  feels  himself  excusable  in  this  because, 

Fig.  322. 


Perineal  retractor. 


holding  as  he  does,  in  common  with  others,  to  the  opinion  that  bilateral 
disease  of  the  appendages  calling  for  their  removal  warrants  the  simul- 
taneous removal  of  the  uterus  (the  condition  of  the  patient  permitting), 
he  thinks  he  has  given  the  writer  upon  diseases  of  the  appendages  an 
opportunity  to  freely  dwell  upon  the  technique  of  hysterectomy. 


Fig.  323. 


Vaginal  retractor. 


Preparation  for  Operation. — Until  recently  the  preparation  of  the 
patient  was  almost  as  elaborate  as  that  deemed  essential  for  the  ope- 
rator, but  perfection  of  the  latter  has  simplified  the  former,  so 
that    it    is  now  more   in   keeping  with    that    necessary  in  any  of  the 

Fig.  324. 


Retention  catheter. 


major  operations.  We  would  speak  here  of  the  preparations  for  the 
operator  did  we  not  know  that  these  had  received  abundant  notice  in  the 
several  descriptions  of  operations  already  given  :  we  might  also  pass  by 
preparations  for  the  patient,  were  it  not  that  special  attention  must  be 
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given  to  the  vagina.  Every  pelvic  case  in  women  must  be  viewed  as 
calling  possibly  for  a  combined  operation,  and  therefore  all  cases  must 
be  prepared  for  abdominal  as  well  as  for  vaginal  section.  A  vaginal 
hysterectomy  may  call  for  an  abdominal  incision  before  it  can  be  finished, 
and  all  abdominal  hysterectomies  (complete)  necessitate  vaginal  section. 
To  this  end,  therefore,  we  prepare  our  patients  as  follows :  I)o  not  starve 
them,  but  see  that  the  diet  is  light  and  simple  for  twenty-four  hours 
before  operation,  and  food  of  no  kind  should  be  permitted  for  at  least 
six  hours  before  operation.     The  day  or  night  before,  the  bowels  should 

Fig.  325. 


Vaginal  hysterectomy,  cautery  m  action. 

be  emptied  by  a  brisk  cathartic,  and  six  or  seven  hours  before  opera- 
tion the  lower  bowel  should  be  washed  out  with  a  copious  enema  of 
warm  water  and  soap.  The  bladder  must  be  emptied  by  catheter  after 
the  patient  is  upon  the  table.  Some  operators  prefer  to  shave  the  pelvis 
and  rub  down  the  abdomen  twelve  hours  before  operating  with  green 
soap  and  water,  and  then  fasten  over  it  a  moist  pad  of  cloth  :  this 
measure  softens  the  epidermis  and  makes  it  easy  to  clean  the  surface  at 
the  time  of  operation.  The  writer's  plan  is  to  wait  until  the  patient  is 
anaesthetized  and  then  quickly  shave  pubis  and  vulva,  soap  the  entire 
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surface,  abdomen,  groin,  inner  thighs,  and  vulva,  and  rub  down  with  a 
good  stiff  brusb,  paying  special  attention  to  the  folds  of  the  umbilicus. 
The  entire  surface  is  then  freely  treated  to  a  solution  of  bichloride  of 
mercury,  1  :  2000,  and  is  then  wiped  off  with  1  :  1000  :  this  in  turn  is 
washed  away  with  sterilized  water.  Covering  the  surface  with  a  steril- 
ized cloth,  we  turn  next  to  the  anal  region,  the  perineum,  buttocks,  and 
thighs,  all  of  which  are  cleansed  after  the  fashion  of  the  abdomen.  Then 
our  attention  is  turned  finally  to  the  vulva,  the  clitoris,  vestibule,  vagina, 
cer\TX,  and  the  uterine  canal.     A    brush  is  also  essential  to  the  vagina,. 

Fig.  326. 


Vaginal  hysterectomy,  enucleation  of  lower  uterine  segment. 


especially  in  the  virgin  vagina  with  its  rugse.  AVe  wash  away  the  soap 
and  water  with  the  same  mercury  solution,  1  :  2000,  applying  after  this 
1  :  1000,  and  washing  this  away  in  turn  with  sterilized  water.  When  all 
this  has  been  carefully  done  the  patient  is  ready  for  the  incision.  As 
said  above,  we  will  first  present  vaginal  section. 

Vaginal  Hysterectomy,  as  Applied  to  Conditions  of  Inflammation. — 
A  soft-rubber  rectal  tube  to  act  as  a  guide  to  the  location  of  the  gut 
should  now  be  carried  into  the  rectum  and  passed  well  up  to  the  sig- 
moid flexure.  The  cervix  is  now  grasped  back  and  front  with  a  blunt 
volsellum,  and  drawn  forcibly  down  as  near  the  vulva  as  possible.     The 
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vagina  at  the  iitero- vaginal  junction  is  then  cut  through  with  the  cautery 
entirely  around  the  cervix  (Fig.  325).  This  accomplished,  the  enuclea- 
tion of  the  cervix  is  carried  on  with  the  index  and  middle  fingers  (Fig, 
326),  until  the  bladder  is  separated  and  the  utero-vesical  space  in  front 
and  the  cul-de-sac  behind  have  been  opened ;  the  vessels  at  the  sides  are 
not  molested,  the  vaginal  wall  being  merely  pressed  back  to  give  easy 
access  to  them  for  ligatures  or  clamps.  If  the  case  is  simple — that  is, 
if  there  is  no  extensive  matting  together  of  the  viscera,  as  in  bad  cases 

Fig.  327. 


Vaginal  hysterectomy,  clamps  being  applied  at  left  cornua,  already  in  place  at  right  comua  and 
lower  connections  of  the  uterus. 


of  suppurative  disease — the  peritoneum  upon  the  base  of  the  bladder 
and  in  the  cul-de-sac  should  be  attached  with  a  single  stitch  (catgut )  to 
the  corresponding  vaginal  wall.  The  way  is  then  clear  for  the  applica- 
tion of  the  clamp  or  ligature  as  one  may  elect.  If  it  be  ligature,  this  is 
passed  first  on  one  side,  then  upon  the  other,  so  as  to  secure  the  uterine 
artery.  If,  on  the  contrary,  clamps  be  preferred,  one  is  placed  on  each 
side,  so  as  to  secure  the  entire  lower  half  of  the  attachment  of  the  broad 
ligament  to  the  uterus,  which  will  include  the  artery.  These  clamps  are 
made  to  hug  the  uterus  as  closely  as  possible,  and  are  guided  into  posi- 
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tion  by  the  thumb  and  index  or  index  and  middle  fingers,  thrust  one  in 
front  the  other  behind  the  broad  ligament  at  the  uterine  attachment. 
The  vessels  of  the  lower  segment  of  the  uterus  being  secured,  the  organ 
is  cut  free  to  about  its  middle  :  still  applying  steady  traction,  the  upper 
attachment  of  the  uterus  is  brought  clown ;  this  is  clamped  (Figs.  327,  328) 
or  ligated,  and  then  the  entire  uterus  is  cut  out.  The  succeeding  steps 
depend  upon  the  condition  presented.  If  it  be  a  simple  pyo-  or  hydro- 
salpinx, these,  along  with  the  degenerated  ovaries,  are  enucleated  by  the 
fingers  aided  by  long  forceps,  and  are  then  clamped  or  ligated  at  the 


Fig.  328. 


Vaginal  hysterectomy,  diagram  showing  relative  position  of  clamps  when  in  place  : 
bladder  ;  0,  ovary  ;  E,  rectum. 


U,  uterus ;  B, 


attachment  to  the  broad  ligament  and  cut  away.  If  it  be  an  ovarian 
tumor,  this  is  drawn  down  to  the  vagina,  is  then  tapped,  and  after  the 
contents  have  been  removed  the  sac  is  withdrawn,  much  after  the  manner 
which  prevails  in  abdominal  section. 

The  serious  difficulties  arise  in  connection  with  pelvic  abscess.  We 
may  not  be  able  to  remove  the  uterus  as  cleanly  as  has  been  described, 
but  may  be  forced  to  take  it  out  by  morcellation,  cutting  it  out  segment 
by  segment,  clamping  the  bleeding  vessels  as  they  appear.  The  lower 
posterior  half  is  first  removed,  then  the  anterior.  In  this  proceeding  we 
may  open  promptly  into  a  pus-sac  in  the  cul-de-sac.     After  cleansing 
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this  out  we  proceed  to  the  upper  half  of  the  uterus  :  this  should  be  cut 
open  antero-posteriorly.  After  removing  the  two  segments  we  use  the 
cut  ends  of  the  cornuse  as  guides  to  the  pus-sacs,  tubes,  and  ovaries  of 
either  side.  Feeling  one's  way  carefully,  making  traction  upon  the  sacs, 
first  one  side,  then  the  other,  is  drawn  down,  enucleated,  and  removed. 
It  may  be  that  this  process  will  have  to  be  done  in  the  depth  of  the 
pelvis ;  if  so,  one  cannot  use  too  much  caution,  for  it  is  in  such  cases 
that  visceral  injuries  are  most  liable  to  occur.  Patience  and  intelligent 
perseverance  will  enable  one  to  surmount  the  difficulties,  so  that  it  is 
rare  that  one  will  be  forced  to  call  to  his  aid  abdominal  section.  This, 
however,  should  be  done  if  the  intestine  high  up  in  the  pelvis  has  been 
ruptured.  Having  opened  above  the  pubis,  the  patient  should  be 
thrown  into  Trendelenburg's  posture  and  the  injured  intestine  quickly 
found  and  repaired.  If  any  sac  or  parts  of  sacs  remain,  they  should 
be  cleared  out :  the  pelvis  must  then  be  washed  out  with  sterilized 
water,  and  a  loose  gauze  drain  placed  at  the  bottom,  extending  thence 
through  the  vagina. 

After  vaginal  hysterectomy,  it  is  wise  to  leave  the  vaginal  cut  open, 
draining  through  it  by  a  good  strip  of  gauze,  which  extends  from  the 
cul-de-sac  to  a  proper  dressing  over  the  vulva.  This  precaution  is  op- 
tional in  clean  cases,  but  it  is  an  absolute  necessity  in  all  pus  cases.  If 
ligatures  have  been  used,  they  are  left  long,  tied  together,  and  placed  in 
the  vagina.^  If  clamps  are  employed,  they  are  looked  over  carefully  to 
see  if  each  is  secure,  doubtful  ones  being  further  guarded  by  tying  the 
handles  firmly  together.  The  handles  of  the  clamps  are  then  encircled 
with  a  thick  layer  of  absorbent  cotton,  which  in  contact  with  the  vaginal 
drain  furthers  its  function.  A  soft-rubber  retention  catheter  is  finally 
placed  in  the  bladder,  and  the  operation  may  be  said  to  be  complete.  To 
realize  its  object,  the  catheter  must  be  plugged  or  clamped  at  its  free 
end :  by  removing  this  at  intervals  of  two  or  three  hours  the  bladder 
is  properly  emptied  and  the  dressings  are  kept  clean.  An  outer 
cotton  dressing  and  the  catheter  are  essential  to  all  cases  of  vaginal 
drainage. 

A  word  must  now  be  said  about  enucleation  without  clamps  or  liga- 
ture. It  can  be  done,  but  it  has  its  limitations,  and  should  be  performed 
with  the  cautery.  We  confess,  however,  that  a  ligated  or  clamped  vessel 
makes  us  less  anxious,  and,  as  there  is  no  valid  objection  which  is  at  all 
weighty,  we  prefer  to  use  one  or  the  other.  Ideal  cases  for  this  opera- 
tion are  women  past  the  menopause  or  women  who  have  been  rid  of 
their  appendages,  the  uterine  vessels  with  all  such  persons  being  more 
or  less  atrophied.  It  is  done  as  follows  (Fig.  329)  :  Seize  the  uterus  at 
the  cervix,  burn  through  the  vagina  at  the  utero-vaginal  junction,  keep 
up  forceful  and  continuous  traction  upon  the  cervix,  at  the  same  time 
burning  through  the  attachments  to  the  uterus  as  they  descend.  This 
burning  must  be  made  close  to  the  true  uterine  tissue,  the  cautery 
being  driven  firmly  into  it.  It  is  best  after  each  segment  has  been 
burned  through  to  sear  each  stump  of  tissue.     Proceeding  in  this  man- 

^  Clement  Cleveland  has  devised  a  platinum  loop,  which,  welded  to  copper  wire, 
forms  a  connection  for  the  galvano-cautery.  Each  ligature  when  tied  includes  one  of 
the  loops.  When  the  time  for  removal  conies  the  ligature  is  cut  by  the  current  and 
withdrawn  along  with  the  loop. 
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ner,  the  uterus  is  quickly  peeled  from  its  envelope  and  the  cornuse  are 
brought  into  view.  These  are  burned  through  and  their  stumps  are 
seared.  In  the  removal  of  the  tube  and  ovary  it  is  wise  to  use  liga- 
tures or  clamps.  This  having  been  done,  the  operation  is  complete. 
The  after-dressing  and  treatment  are  the  same  as  in  other  cases. 

Speaking  now  of  vaginal  hysterectomy  in  general,  clamps  should  be 
removed  in  from  forty-eight  to  seventy-two  hours,  after  which  the 
patient  should  receive  a  night  and  morning  douche  of  warm  disinfect- 
ing solution  for  purposes  of  cleanliness  and  comfort.     Ten  days  mark 

Fig.  329. 


Vaginal  hysterectomy :  complete  enucleation  of  the  uterus  with  the  cautery,  without  clamps  or 

ligatures. 

the  usual  limit  of  convalescence  in  bed,  the  patient  being  permitted 
under  ordinary  circumstances  to  take  the  sitting  posture  at  the  end  of 
a  week.  The  catheter  should  be  removed  when  the  clamps  are  taken 
off.  Ligatures  should  be  cut  out  at  the  end  of  two  or  three  weeks,  or 
in  three  or  four  days  if  Cleveland's  appliance  is  used.  The  bowels  are 
treated  much  as  in  abdominal  sections,  but  there  is  one  comfort  the 
patient  can  enjoy — that  is,  morphia  for  the  relief  of  pain.  This  drug 
does  not  appear  to  have  as  troublesome  consequences  after  this  form  of 
operation  as  after  abdominal  sections. 
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While  it  is  evident  that  the  scope  of  this  article  precludes  any  ex- 
tended notice  of  operations  upon  the  appendages,  we  feel  justified  in 
noticing  here  two  which  have  a  close  alliance  to  vaginal  hysterectomy 
— as  close,  in  fact,  as  exploratory  abdominal  section  has  to  completed 
abdominal  operations  :  we  refer  to  anterior  and  posterior  colpotomy, 
operations  devised  for  exploration  and  for  certain  conservative  pro- 
cedures. 

Anterior  Colpotomy. — The  cervix  is  caught  just  below  the  utero- 
vaginal junction ;  strong  traction  is  then  made  while  with  the  cautery 
we  make  a  transverse  incision  from  side  to  side  through  the  anterior 

Fig.  330. 


Anterior  colpotomy ;  fundus  uteri  anteverted  and  drawn  into  vagina  :  0,  left  ovary; 
XJ,  fundus  uteri ;  L,  Fallopian  tube. 

vaginal  wall  coincident  with  the  above  injunction.  If  the  uterus  is 
small,  this  incision  need  go  no  farther  than  the  sides  of  the  cervix,  but 
if  it  is  large,  it  should  be  extended  thence  downward  and  outward  half 
an  inch  or  more  on  to  and  through  the  latero-posterior  vaginal  wall. 
The  bladder  is  next  separated  from  the  uterus  :  using  the  index  and 
middle  fingers  for  the  purpose,  the  utero-vesical  fossa  is  entered  ;  sweep- 
ing the  fingers  right  and  left,  the  bladder  and  ureters  are  pressed  well 
aside.  Still  using  the  two  fingers,  the  several  viscera,  including  the 
uterus,  broad  ligament,  appendages,  intestine,  and  bladder,  are  carefully 
palpated,  and  all  adhesions  are  broken  up.  Finding  conditions  favor- 
able to  some  form  of  conservative  operation  upon  the  uterus  or  append- 
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ages,  we  proceed  according  to  the  problem  presented.  Let  us  suppose 
it  to  be  the  removal  in  whole  or  part  of  an  ovary  or  tube.  Antevert 
the  uterus  and  bring  the  fundus  and  body  through  the  vaginal  incision 
into  the  canal  (Fig.  330).  This  can  be  best  done  by  bringing  through 
first  one  of  the  corn  use,  after  which  the  remainder  of  the  organ  is  made 
to  follow.  Several  instruments  have  been  devised  to  further  this  step, 
which  is  the  most  difficult  in  the  operation,  but  nothing  is  so  good  as 
two  fingers  of  the  operator  working  through  the  incision.  After  the 
organ  is  drawn  well  into  the  vagina  we  act  in  accordance  with  the  prob- 
lem before  us.  If  the  ovary  is  to  be  operated  upon,  as  in  the  puncture 
or  enucleation  of  small  cysts,  or  if  it  is  to  be  removed,  it  is  drawn 
through  into  the  vagina,  being  reduced  in  size  when  necessary  by  aspira- 
tion or  incisions.  When  it  is  in  the  vagina,  it  is  at  the  command  of 
the  operator,  and  can  be  removed  in  whole  or  part  as  need  demands. 
These  statements  are  applicable  to  the  tubes,  which  should  also  be 
brought  into  the  vagina,  being  previously  emptied  of  fluid  contents  by 
aspiration.  The  ligation  and  removal  of  an  ovary,  which  should  be 
done  independently  of  the  tube,  is  in  general  simpler  than  the  same 
operation  upon  the  tube,  because  of  the  less  extended  connections.  It 
is  drawn  well  down  and  ligated  by  passing  the  ligature  through  the  base 
of  its  attachments.  After  ligation  it  is  cut  away.  Dealing  with  the 
tube,  we  proceed  as  follows  :  Tie  as  much  of  the  mesosalpinx  as  you 
can ;  this,  generally,  is  all  of  it ;  then  ligate  the  uterine  end  of  the  dis- 
tribution of  the  ovarian  artery  by  including  every  structure  at  the 
cornua  except  the  tube ;  hug  this  closely  with  your  ligature.  Next 
enucleate  the  tube,  cut  it  oif,  and  tie  such  bleeding  points  as  appear. 
Having  completed  the  operation,  the  uterus  is  returned  to  the  abdomi- 
nal cavity,  and  the  divided  peritoneum  of  the  utero-vesical  fold  is  re- 
united with  catgut  sutures.  It  may  be  sometimes  necessary  to  pass 
from  anterior  colpotomy  to  hysterectomy,  as  when,  for  instance,  we  dis- 
cover that  both  tubes  are  purulent  and  that  the  ovaries  are  similarly 
involved.  This  can  be  easily  done  by  carrying  the  incision  around  the 
entire  utero-vaginal  junction,  and  then  proceeding  to  the  removal  of  the 
uterus,  as  we  have  already  described. 

Posterior  Colpotoray. — This  section  is  resorted  to  for  purposes  of 
drainage  in  acute  or  chronic  inflammation  involving  the  cul-de-sac  :  it 
is  a  part  of  the  operation  which  looks  primarily  to  the  evacuation  of  pus- 
sacs,  pelvic  hematocele,  the  removal  of  cystic  ovaries  or  small  ovarian 
tumors,  to  explorations  of  the  pelvis,  and  to  the  breaking  up  of  adhe- 
sions imprisoning  the  uterus  or  appendages,  as  particularly  evident  in 
cases  of  retrodisplaced  and  adherent  uteri,  in  which  latter  state  it  is  of 
inestimable  value.  The  operation  consists  of  a  vertical  section  of  the 
posterior  vaginal  wall  extending  from  the  utero-vaginal  junction  to  the 
bottom  of  the  cul-de-sac  :  it  may  be  enlarged  by  lateral  incisions,  but 
more  than  the  usual  bleeding  must  then  be  expected,  the  single  vertical 
cut  being,  as  a  rule,  comparatively  free  from  hemorrhage.  It  may  be 
made  with  the  cautery,  especially  if  we  contemplate  the  lateral  incisions, 
with  the  knife,  or  with  the  scissors,  to  be  supplemented  by  ligatures  if 
there  is  troublesome  bleeding.  If  pus  or  some  such  infecting  material 
as  the  contents  of  a  dermoid  cyst  be  encountered,  the  incision  should  be 
left  open,  a  gauze  drain  being  introduced,  but  in  clean  conditions  the  cut 
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should  be  closed  with  catgut.  Whenever  the  incision  into  the  cul-de-sac 
is  left  open,  a  gauze  drain  must  be  used,  as  after  vaginal  hysterectomy, 
and  a  retention  catheter  employed. 

Vaginal  Hysterectomy  for  CVo*cinowi«.— Carcinoma  of  the  cervix 
uteri  when  operated  upon  has  heretofore  been  treated  either  by  amputa- 
tion, as  described  in  a  companion  article  of  this  work,  or  by  vaginal 
hysterectomy.  The  details  of  the  latter  operation  are  much  the  same  as 
already  given,  but  there  are  some  departures  to  which  attention  must  be 
drawn.  The  sloughing  and  ulcerated  surface  presented  by  a  cancerous 
cervix  is  a  source  of  sepsis  to  which  special  attention  must  be  paid. 
Some  operators  prefer  to  divide  the  operation  into  two  steps.  First, 
amputation  of  the  infected  tissue,  and  then  subsequently,  at  an  interval 
of  a  week  or  two  according  to  the  state  of  the  patient,  perform  vaginal 
hysterectomy.  The  writer  favors  this  plan  in  cases  where  it  is  evident 
that  a  clean  surface  cannot  be  gotten  primarily.  If  one  can  be  obtained, 
however — that  is,  if  all  the  diseased  tissue  can  be  cut  away — he  prefers 
to  do  the  entire  operation  at  one  sitting.  He  uses  the  cautery  as  here- 
tofore described,  but  encroaches  much  more  upon  the  vagina,  using 
special  care  to  avoid  injury  to  the  bladder :  to  this  end  a  sound  should 
be  kept  in  this  viscus,  and  as  soon  as  the  vaginal  wall  has  been  pene- 
trated in  front  further  enucleation  is  conducted  by  the  fingers,  as 
already  mentioned.  As  soon  as  the  peritoneum,  back  and  front,  has 
been  entered  the  vessels  are  secured  by  clamp  or  ligature,  as  in  other 
forms  of  hysterectomy,  and  the  appendages  are  removed. 

Carcinoma  of  the  corpus  can  likewise  be  treated  by  this  operation, 
but  it  should  be  preceded  by  special  curettage  and  cleansing  of  the 
cavity.  In  spite  of  the  utmost  care,  infected  areas  may  be  left  outside 
of  our  field  of  operation  in  both  conditions,  for  we  cannot  go  far  to 
the  right  or  left  in  the  vaginal  approach  without  serious  risk  to  the 
ureters.  Howard  Kelly  practises  preliminary  introductions  of  catheters 
to  these  canals  as  guides — a  valuable  aid,  and  one  that  should  be 
adopted  when  practicable.  Were  the  requirements  of  the  operation  as 
simple  as  with  the  conditions  of  inflammation  which  permit  us  to  cling 
closely  to  the  uterus,  freeing  us  from  urgent  care  of  the  bladder  and 
ureters,  we  might  be  content  to  advocate  it  as  the  proper  operation  for 
cancer  of  the  uterus ;  but  as  this  is  not  so,  it  is  permissible  to  look  for 
some  better  way  of  reaching  an  area  which  must  be  excised  if  the  patient 
is  to  be  cured.  The  writer  believes  that  this  can  only  be  found  in  ab- 
dominal hysterectomy. 

Abdominal  hysterectomy  in  carcinoma  of  the  body  is  the  ojoeration 
which  many  prefer,  but,  as  said  already,  the  vaginal  operation  is  the  one 
recognized  and  almost  universally  performed  for  carcinoma  both  of  the 
cervix  and  corpus.  This  preference  is  no  doubt  due  to  the  mortality  of 
the  abdominal  operation  when  first  tried,  but  this  was  at  a  time  when 
the  technique  of  peritoneal  operations  was  in  its  infancy,  when  all 
such  operations  showed  a  death-rate  far  above  that  now  presented.  It 
is  fair  to  assume  that  present  methods  can  give  results  in  immediate 
mortality  commensurate  with  those  obtainable  by  the  vaginal  route,  and 
it  is  evident,  other  factors  being  equal,  that  the  obligation  to  do  all  that 
is  possible  to  eradicate  the  disease  warrants  us  in  adopting  the  best  ap- 
proach to  the  infected  area.  With  this  understanding  the  writer  will 
Vol.  IV.— 39 
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describe  abdominal  hysterectomy  as  performed  in  the  non-malignant 
conditions,  and  then  pass  on  to  the  modifications  made  necessary  by 
carcinoma. 

Abdominal  Hysterectomy  for  Conditions  of  Inflammation. —  The  in- 
cision through  the  wall  should  be  of  sufficient  length  to  permit  ready 
manipulation  in  the  field  of  operation.  As  soon  as  the  abdomen  is 
opened  a  careful  digital  exploration  must  be  made  and  the  plan  of  pro- 
cedure determined.  Assuming  that  the  appendages  are  affected,  we 
enucleate,  and  when  they  are  infectious  remove  them  first,  preceding 
enucleation  by  aspiration  whenever  we  fear  rupture  of  any  sac  contain- 
ing pus  or  other  contaminating  matter.     The  removal  of  the  appendages 

Fig.  331. 


V  volsellum  grasping  uterus  and  pulling  it  upward  to  facilitate  enucleation ;   TJ,  anterior  face  of 
'  the  uterus:  .^',  scalpel  enucleating  lower  segment  of  uterus  from  its  external  root;  L,  inter- 
locked double  ligature  securing  upper  vaginal  arteries  and  uterine  artery.    Ligature  securing 
uterine  artery  is  above,  and  is  tied  above  and  in  front.    Ends  are  left  long  in  the  figure  to  indi- 
cate the  knot. 

should  be  conducted  along  the  line  to  be  followed  in  the  hysterectomy — 
viz.  we  ligate  the  ovarian  vessels  and  the  round  ligament  en  masse  where 
they  cross  the  brim  of  the  pelvis  (Plate  X.,  Fig.  1) ;  we  clamp  the  structure 
in  the  broad  ligament  at  the  sides  of  the  uterus  en  masse ;  we  then  cut 
away  the  infecting  structure,  taking  up  and  completing  the  operation 
upon  one  side  before  beginning  it  on  the  other.  After  the  removal  of  the 
appendages  we  proceed  as  in  cases  uncomplicated  by  tubal  or  ovarian 
disease.  Retracing  our  steps  somewhat,  we  will  assume  the  case  to  be 
one  of  the  latter  and  proceed  as  follows  :  Ligate  the  ovarian  vessels  and 
round  ligaments  at  the  pelvic  brim,  and  clamp  the  uterine  attachment  of 
the  broad  ligament  as  already  described ;  next  cut  through  the  tissues 


Upper  border  of  broad  ligament  opened  out  to  show  the  structures  contained  therein  and  their 
relation  to  the  ligament  at  the  pelvic  brim.  A.  Ovarian  artery  and  branches.  B.  Principal  vein. 
C.  Fallopian  tube.    B.  Ovarian  ligament.    E.  Round  ligament.    F.  Ovarian  ligament.    G.  Ligature. 

Fig.   2. 


Broad  ligament  and  ovarian  vessels  ligated  and  cut  away  preliminary  to  ligation  of  uterine 
artery  ;  exact  relation  of  the  artery  and  its  branches,  of  the  principal  veins  and  the  ureter,  when  the 
uterus  is  drawn  forcibly  upwards  and  sideways  to  gain  space  for  the  ligation  of  the  uterine  arterv  at 
its  origin.  K  Uterus.  5.  Bladder.  Hr.  Ureter.  .4. £.  Anterior  branch  internal  iliac  and  branches- 
first,  the  superior  vesical  artery,  marked  S.V.,  passing  along  pelvic  wall  to  upper  part  of  bladder; 
second,  the  uterine  artery,  marked  U.A.,  turning  inwards  to  be  distributed  with  its  branches  to  the 
uterus,  the  vaginal  wall,  and  the  paravesical  space,  stated  in  order  from  without  inwards  ;  those 
branches  as  given  off  in  this  dissection  are  lateral  vaginal,  paravesical,  anterior  vaginal,  annular. 
V.  Principal  vein.    The  angle  in  ureter  at  vagina  due  to  upward  traction. 
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well  inside  the  ligatures,  but  outside  the  ovaries  and  tubes,  carrying  the 
incision  obliquely  downward  and  inward  through  the  broad  ligament  to 
its  attachment  at  the  sides  of  the  uterus.  Then  ligate  the  tissues  about 
the  base  of  the  uterus,  first  on  one  side,  then  upon  the  other,  as  follows  : 
Draw  the  uterus  upward  and  backward,  cut  through  its  anterior  peritoneal 
coat  on  the  lower  third  of  the  body,  and  separate  the  bladder  as  far  as  the 
vagina,  carrying  the  separation  around  toward  the  lateral  aspect  of  the 
uterus,  which  we  hug  rather  closely,  thus  imitating  the  analogous  step  in 
vaginal  hysterectomy.  We  thus  gather  at  the  sides  of  the  uterus  its 
vascular  connections,  together  with  those  belonging  to  the  upper  part  of 
the  vagina,  and  can  ligate  them  en  masse :  this  we  now  proceed  to  do. 

Fig.  332. 


R,  rectum ;  C,  Douglas's  cul-de-sac ;  T,  utero-sacral  ligaments ;  L,  interlocked  double  ligature 
securing  upper  vaginal  arteries  and  uterine  artery  (ligature  holding  upper  vaginal  arteries 
and  utero-sacral  ligament  is  below,  and  is  tied  behind ;  end  left  long  in  the  cut  to  indicate 
the  knot)  ;  U,  posterior  face  of  the  uterus ;  ,S',  scalpel  enucleating  the  lower  segment  of  the 
uterus  from  its  external  root ;  V,  volsella  drawing  the  uterus  forward  and  downward  to  facili- 
tate the  operation. 

A  double  ligature  is  passed  from'  behind  forward,  entering  close  to  the 
uterus  just  above  the  utero-sacral  fold,  and  running  beneath  the  uterine 
artery  to  emerge  anteriorly  about  midway  the  cervix  ;  the  upper  ligatures 
are  now  tied.  The  lower  ligature,  which  interlocks  with  the  upper,  is  now 
repassed  below,  so  as  to  include  the  tissues  which  have  been  thrust  aside 
from  the  front  in  separating  the  bladder :  it  will  therefore  enter  close  to 
the  side  of  the  vagina  anteriorly,  about  opposite  the  external  os,  and  will 
emerge  posteriorly  beneath  the  utero-sacral  fold.  (See  Figs.  331  and  332.) 
When  tied  these  two  ligatures  will  control  all  the  vessels  of  consequence, 
the  one  or  two  small  trunks  remaining  bleeding  but  little,  and  being 
always  susceptible  of  prompt  control.  The  next  step  is  the  enucleation 
of  the  cervix  from  the  vagina.     The  process  resembles  the  drawing  of  a 
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cork  from  a  bottle  (see  Fig.  333),  the  intent  being  to  leave  the  outer 
covering  of  the  cervix,  removing  the  central  structure.  To  this  end  we 
make  a  circular  incision  about  the  cervix  at  the  level  of  the  internal  os, 
and  then,  while  traction  is  made  upon  the  uterus,  we  turn  back  as  a  cuflp 
the  outer  coat  of  the  cervix,  including  the  vessels  at  the  sides.  The  aim, 
and  one  easy  to  accomplish,  is  to  enter  the  vagina  at  the  utero-vaginal 
juncture,  which  having  been  done,  we  quickly  complete  the  separation, 

Fig.  333. 


Enucleation  of  the  lower  segment  of  the  uterus  from  its  external  coat,  nearing  completion ;  point 
of  scissors  has  entered  vagina,  and  is  cutting  througli  tlie  cervix  at  above  tlie  utero-vaginal 
junction;  D,  volsellum;  U,  anterior  face  of  tlie  uterus;  A,  scissors;  T,  cut  ends  of  uterine 
vessels;  L,  ligature;  B,  base  of  bladder  turned  forward;  P,  utero-vesical  fold  of  peritoneum 
held  forward  and  downward ;  C,  cuif  made  up  of  lower  external  coat  of  uterus,  which  has 
been  separated  and  turned  down— to  be  subsequently  turned  down  into  the  vagina  after 
completion  of  the  amputation  of  the  uterus. 

and  ligate  any  bleeding  points  which  may  appear.  We  then  pass  four 
catgut  sutures  at  the  four  sides  of  the  cuff — one  through  the  peritoneum 
stripped  from  the  front  of  the  uterus,  and  then  through  the  anterior  edge 
of  the  cufP;  another  is  passed  through  the  posterior  face  of  the  cufP,  enter- 
ing and  emerging  upon  its  peritoneal  face.  Lateral  sutures  are  now 
passed  through  the  stumps  of  the  uterine  vessels.  The  four  are  now 
knotted,  and,  passing  this  knot  into  the  vagina,  the  cuff  is  inverted  by 
downward   traction  (Fig.  334).     Owing  to  the  possibility  of  infection 
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of  the  ligatures  at  the  side  of  the  cervix,  some  operators  prefer  to  leave 
them  long  and  use  them  in  place  of  the  lateral  catgut  suture  just  men- 
tioned to  invert  the  sides  of  the  cufF,  removing  them  subsequently  from 
below,  as  is  done  with  similar  sutures  after  vaginal  hysterectomy  :  this  is 
an  entirely  feasible  plan,  and  no  doubt  a  wise  one  whenever  infection  is 


Fig.  334. 


Floor  of  pelvis  after  removal  of  the  entire  uterus  :  B,  bladder  ;  V,  opening  into  vagina ;  R,  rectum. 
The  cuff  of  tissue  including  the  cut  ends  of  the  uterine  vessels  (not  the  ovarian),  which  has 
been  turned  down  from  the  lower  external  surface  of  the  uterus,  has  been  turned  down  into 
the  vagina. 

probable.  If  drainage  be  needed,  a  strip  of  gauze  may  be  passed  through 
this  opening  into  the  vagina,  which  latter  is  then  to  be  treated  as  in 
vaginal  hysterectomy,  the  retention  catheter  and  vulval  dressing  being 
then  used  as  in  the  latter. 

The  treatment  of  the  abdominal  cavity  is  the  same  for  all  cases.  It 
is  irrigated  with  sterilized  water  or  sterilized  normal  salt  solution  if  it 
has  been  infected  ;  otherwise  blood-clots  are  removed  and  the  abdominal 
incision  is  closed  without  resorting  to  irrigation. 

Abdominal  Hystereotomy  [partial — two  methods). — In  this  operation 
the  early  steps  are  practically  the  same  as  in  the  complete  operation,  the 
divergence  taking  place  at  the  cervix.  Many  operators  prefer  to  leave 
this  structure,  or  at  least  the  infravaginal  portion  :  they  therefore  ligate 
the  uterine  vessels  at  the  sides  of  the  cervix,  turn  down  the  bladder  and 
a  cuff  of  tissue,  as  described  above,  until  they  reach  a  point  about  mid- 
way the  cervix,  and  then  amputate  so  as  to  leave  a  wedge-.shaped  de- 
pression or  cavity  on  the  face  of  the  retained  cervical  portion.  Some 
dilate  and  cauterize  the  cervical  canal.  All  cover  the  face  by  stitching 
the  peritoneum  connected  with  the  bladder,  which  was  taken  from  the 
anterior  surface  of  the  uterus,  to  that  upon  the  posterior  face  of  the 
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stump.     Other  operators  approximate  the  cut  faces  of  the  cervix,  and 
then  cover  it  with  peritoneum,  as  mentioned  above. 

Another  and  a  rapid  way  of  removing  the  uterus  after  this  fashion  is 
the  following  (see  Fig.  335)  :  Beginning,  for  instance,  upon  the  left  side, 

Fig.  335. 


Abdominal  hysterectomy— amputation  at  cervix.    Vessels  ligated  from  above  downward  on  left 
from  below  upward  on  right.    Cervix  to  be  retained  or  removed  as  deemed  best. 

ligate  the  ovarian  vessels  and  round  ligament  en  masse,  as  already  de- 
scribed. Cut  away  down  to  the  cervix,  then  ligate  the  uterine  vessels, 
as  next  above  described,  peel  off  the  utero- vesical  fold  of  peritoneum^ 
next  cut  through  the  cervix  at  about  its  middle,  cutting  carefully  so  as 
to  arrest  this  incision  at  the  opposite  or  right  border  before  the  vessels 
are  reached.  Now  carry  a  ligature  through  the  base  of  the  right  broad 
ligament  low  down,  but  close  to  the  cervix,  and  yet  above  the  uterine 
artery ;  then  bring  the  ends  to  the  left,  and  tie  so  as  to  include  within 
the  ligature  all  structures  between  the  bottom  of  the  cut  and  the  region 
of  the  broad  ligament :  this  excludes  the  ureter  and  includes  the  r?ght 
uterine  artery  and  important  branches.  Now  strip  the  right  broad  liga- 
ment from  the  uterus  to  about  its  middle,  and  then  tie  what  remains  of 
it,  together  with  the  right  ovarian  vessels  and  round  ligament,  outside 
the  ovary.  The  uterus  and  appendages  upon  this  side  are  then  cut  away, 
and  the  cervical  stump  is  treated  as  in  the  method  of  removal  last  men- 
tioned.^ If  the  operator  prefers  to  remove  the  entire  cervix,  it  may  be 
done  with  the  cautery,  as  illustrated  in  Fig.  336,  the  ligatures  being  drawn 
aside  to  escape  injury. 

Abdominal  Hysterectomy  for  Carcinoma. — In  a  paper  upon  Abdomi- 
nal Hysterectomy,  read  before  the  New  York  Obstetrical  Society,  Octo- 
ber 3,  1893,  the  writer  in  connection  with  the  subject  said  :  "  In  cancer 
of  the  uterus,  especially  when  the  vagina  is  involved,  this  suprapubic 
method  (in  the  position  of  Trendelenburg)  will  prove  invaluable.  The 
sides  of  the  uterus,  the  loose  folds  of  the  broad  ligaments,  can  be  searched 


PLATE    XI. 


Fig.  I. 


Bladder  cut  away  from  vagina  to  show  distribution  of  vaginal  branches  of  the  uterus.  The 
lower  third  of  the  ureter  is  separated  from  the  vagina  and  drawn  downwards  and  outwards  as  is 
required  in  amputation  of  the  vagina.  B.  Bladder.  {/.Uterus.  Wr.  Ureter.  P^.  Veins.  ^4.  B.  Ante- 
rior branch  of  iliac.    U.A.  Uterine  artery.    S.V.  Superior  vesical. 

Fig.  2. 


Showing  vaginal  and  uterine  branches  of  the  middle  hemorrhoidal  artery  in  the  left  half  of  the 
pelvis.  The  vagina,  V,  is  separated  from  the  rectum,  R,  as  far  as  the  perineal  body  and  is  carried 
forward  and  to  the  left  together  with  the  anterior  face  of  the  broad  ligament,  the  appendages,  0,  the 
uterus,  f7,  and  the  bladder,  ii.  A.  Internal  iliac  vessels  P.  Posterior  branch.  X.  Anterior  branch. 
17.^.  Uterine  artery.  0.^.  Obturator  artery.  P.^1.  Pudic  artery,  if.if.  Middle  hemorrhoidal  artery 
with  rectal,  vaginal,  and  uterine  branches,  the  latterapproachiiigthe  uterus  beneath  and  often  within 
the  folds  of  the  utero-sacral  ligament  anastomosing  with  branches  of  the  uterine  artery,  as  well  as 
its  fellow  of  the  opposite  side.  This  branch  of  the  middle  hemorrhoidal  has  been  found  by  the 
writer  as  large  as  the  uterine,  the  uterine  being  then  proportionately  reduced.  Ut.  Ureter.  N.  Ob- 
turator nerve. 
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for  infected  glands,  and  amputation  of  the  vagina  almost  to  its  lower 
third  can  be  easily  effected."  ^  This  particular  observation  was  based 
upon  a  case  supposed  to  be  malignant,  but  which  the  microscope  proved 
to  be  benign.  On  March  20,  1894,  he  reported  a  case  to  the  same 
society  in  which  by  ligation  of  one  uterine  artery  outside  the  ureter  he 
had  secured  better  access  to  infected  tissue  contiguous  to  the  uterus.^ 
Subsequent  experience  in  two  cases  taught  him,  however,  that  a  far 
better  command  of  the  field  of  operation  proposed  was  obtained  by  liga- 
tion of  the  anterior  trunk  of  the  internal  iliac  artery.  This  measure 
secured  practically  a  bloodless  field,  for  it  controlled  not  only  the  uterine 
and  its  vaginal  branches,  but  the   vesical  and  their  vaginal  oflPshoots, 


Fig.  336. 


Enucleation  of  cervix,  using  the  cautery.    Gauze  packed  about  the  field  to  guard  tissue. 

together  with  the  middle  hemorrhoidal  and  its  important  branches  to  the 
posterior  vaginal  and  cervical  regions  (Plate  X.  Fig.  2  ;  Plate  XL  Figs. 
1  and  2).  With  this  ligation  he  found  himself  free  to  amputate  the 
vagina,  to  work  in  the  floor  of  the  pelvis,  and,  preceded  by  ligation  of 
the  ovarian  artery  and  round  ligament,  at  liberty  to  enucleate  the  uterus 
and  excise  the  broad  ligaments.  All  this  could  be  done  without  the 
need  for  further  ligation  than  pertains  to  one  or  two  small  points  toward 
the  rectum,  and  such  as  may  result  from  enucleation  of  hypogastrio 
glands.  When  to  this  statement  we  add  that  the  time  consumed  was 
not  as  much  as  that  occupied  when  we  merely  ligated  the  uterine  artery 


^  Transactions  New  York  Obstetrical  Society,  1893-94,  p.  27. 


Ibid.,  p.  315. 
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at  its  origin,  the  advantages  of  the  procedure  are  evident.  The  writer 
has  also  applied  this  ligation  lO  hysterectomy  for  fibroids  and  to  one  case 
complicated  by  pregnancy  at  the  sixth  month.  Every  case  made  a  good 
and  smooth  recovery,  the  ample  collateral  circulation  provided  by  the 
epigastric  and  obturator,  the  branches  of  the  posterior  trunk  of  the  inter- 
nal iliac,  the  superior  hemorrhoidal,  etc.  being  sufficient  for  all  purposes. 
This,  however,  is  no  more  than  one  might  expect  in  view  of  the  facts 
long  known  touching  the  results  of  ligation  of  the  internal  iliac  itself.^ 

The  writer  believes  that  the  operation  has  no  future  except  in  cases 
free  from  implication  of  the  glands  on  the  walls  of  the  pelvis.  When 
these,  the  obturator,  the  hypogastric,  and  the  sacral,  are  involved,  the 
superior  lumbar  can  scarcely  have  escaped.  All  have  intimate  connec- 
tion with  the  internal  genitals,  and  when  one  group  is  infected  each  may 
fairly  be  viewed  as  diseased.  If  this  be  so,  palliation  is  the  proper 
course  :  few  patients  could  withstand  a  radical  operation  extending  to 
all  these  glands. 

Having,  then,  an  appropriate  case,  and  assuming  that  the  preliminary 
treatment  has  been  such  as  to  clear  away  all  infecting  matter  from  the 
uterus  and  vagina,  we  cleanse  and  forcibly  pack  the  vagina  full,  open  the 
abdomen  freely,  and  place  the  patient  in  Trendelenburg's  posture.  Our 
objectives  are  now  the  vessels,  the  ureter,  the  bladder  and  the  rectum, 
the  uterine  appendages,  vagina,  and,  finally,  the  pelvic  floor  and  walls. 
Ligate  the  ovarian  vessels  and  round  ligaments  at  the  brim  of  the  pelvis 
(Plate  X.  Fig.  1),  draw  this  stump  upward  and  outward  and  separate 
the  folds  of  the  broad  ligament  at  the  pelvic  walls :  drawing  the  poste- 
rior half  of  the  ligament  backward,  we  locate  the  internal  iliac  artery 
and  follow  it  down  to  its  bifurcation  ;  isolating  the  anterior  trunk,  we 
ligate  it  just  beyond  this  point  (Plate  XL  Fig.  2).  It  is  assumed  that 
the  cornuse  of  the  uterus  have  been  clamped  ;  so,  having  secured  the 
anterior  trunk  upon  the  opposite  side,  we  are  at  liberty  to  pass  on  to 
the  next  objective,  the  ureter  (Plate  XL  Figs.  1  and  2).  Draw  the 
uterus  forcibly  upward,  incise  the  utero-vesical  fold  of  peritoneum,  en- 
large this  incision  laterally  on  both  sides  into  the  paravesical  spaces  as 
far  as  the  pelvic  wall,  using  the  finger  or  director  as  a  guide,  so  as  to 
avoid  injury  to  bladder  or  ureter.  Now  separate  the  bladder  from  the 
vagina  until  the  ureters  come  into  view,  isolate  them  at  this  point,  and 
dissect  out  first  one  and  then  the  other  as  far  as  the  pelvic  brim.  This 
is  done  by  passing  the  finger  or  a  blunt  hook  beneath  this  structure  at 
the  point  of  initial  isolation,  and,  gently  lifting  it,  we  carefully  separate 
it  from  its  surroundings  as  it  runs  through  the  broad  ligament.  We 
now  separate  the  vagina  as  low  down  as  is  deemed  necessary,  withdraw 
the  packing,  and  cut  the  vagina  off,  removing  it,  the  uterus,  and  appen- 
dages in  one  mass.  If  one  is  doubtful  as  to  the  infecting  properties 
above  the  point  of  amputation,  clamp  the  entire  vagina  with  a  rectan- 
gular clamp  just  above  the  point  of  amputation,  irrigate  the  canal  below 
this  point  afresh,  and  then  cut  through.  Now  clear  away  all  suspicious 
tissue  at  the  pelvic  floor,  examine  the  obturator  and  hypogastric  glands, 
removing  them  if  it  be  deemed  best,  and  finally  cut  away  the  remnants 

^  The  uterine  and  vesical  arteries  sometimes  spring  from  the  obturator  when  it  is  a 
branch  of  the  posterior  trunk.  If  this  be  so,  it  is  easily  isolated  just  below  the  anterior 
trunk,  and  can  be  included  in  the  same  ligature. 
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of  the  broad  ligament.  If  the  patient's  condition  permits,  we  may 
approximate  the  basic  lines  of  this  ligament  to  cover  in  the  raw  surfaces 
which  will  otherwise  be  left.  We  have  assumed  that  the  ureters  and 
the  bladder  have  escaped  infection,  as  we  infer,  if  the  contrary  condition 
prevails,  such  an  extensive  glandular  extension  exists  as  will  render  the 
operation  useless ;  but  should  we  deem  it  proper  to  attack  the  infections 
on  the  ureters  or  the  bladder,  this  can  only  be  done  by  excision.  A 
limited  infection  on  the  bladder  may  present  no  special  surgical  diffi- 
culty, but  it  is  different  with  the  ureters.  Here  resection,  with  connec- 
tion of  the  renal  end  of  the  ureter  to  the  bladder  by  an  artificial  opening 
in  the  upper  part  of  this  viscus,  must  be  made.  This  presupposes  an 
infection  sufficiently  near  the  bladder  to  permit,  after  resection,  the 
union  in  question.  This  limit  is  easily  determined  by  the  degree  of 
tension  upon  the  ureter  needed  to  effect  the  junction. 

The  subsequent  treatment  of  the  case  is  similar  to  that  already  advo- 
cated for  all  cases  involving  vaginal  drainage. 

In  this  connection  we  reproduce  in  a  foot-note  a  plan  of  operation 
performed  by  Dr.  J.  G.  Clark,  of  the  Johns  Hopkins  Hospital,  and 
reported  in  the  Bulletin  of  that  institution,  July  15,  1895.^ 

Comparing  the  plan  adopted  by  the  writer  with  that  formulated  by 
Dr.  Clark,  radical  differences  are  evident.  They  relate  chiefly  to  the 
manner  of  dealing  with  the  ureters  (catheterization),  with  the  sources  of 
blood-supply,  and  with  the  manner  in  which  the  vaginal  stump  is  man- 
aged. Naturally,  the  writer  is  quite  conscious  of  the  great  value  of  Dr. 
Clark's  method,  yet  he  prefers  that  which  he  has  described  in  this  arti- 
cle ;  but  no  matter  which  prevails,  he  believes  that  each  is  a  movement 
in  the  right  direction  in  the  treatment  of  malignant  disease  of  the  uterus. 

Uterine  Fibroids. 

Myoma  is  the  more  correct  term  for  this  disorder,  but  the  term  myo- 
fibroma or  fibromyoraa  expresses  more  exactly  the  condition,  because 
it  is  one  into  which  both  unstriped  muscular  tissue  and  fibrous  tissue 
enter,  the  terras  myofibroma  and  fibromyoraa  designating  the  condition 
according  as  rauscular  or  fibrous  tissue  predorainates.  Fibro-cystic  and 
fibroid  polypi  are  derivatives  of  fibroids,  as  will  be  shown  in  a  descrip- 
tion of  the  changes  which  these  turaors  may  undergo. 

Patholog-y. — The  origin  of  these  turaors  is  not  clear  as  yet.  Some 
trace  it  to  round  indifferent  cells,  others  to  a  hyperplasia  of  existing 

^ "  1st.  Insert  "bougies  '  into  ureters '  under  the  local  effects  of  cocaine,  thus  saving  time 
and  conserving  the  patient's  vital  powers  for  the  operation.  2d.  Make  abdominal  incis- 
ions of  sufficient  length  to  ensure  free  manual  movements.  3d.  Ligate  upper  portion  of 
broad  ligament  with  ovarian  artery,  divide  vesi co-uterine  peritoneum  around  to  opposite 
side,  push  bladder  off,  and  spread  layers  of  ligament  apart,  exposing  uterine  artery.  4th. 
Dissect  uterine  artery  out  for  2\  cm.  from  uterus  beyond  its  vaginal  branch  and  tie.  5th.  Dis- 
sect ureter  free  in  the  base  of  the  broad  ligament.  6th.  Ligate  remainder  of  broad 
ligament  close  to  iliac  vessels,  and  cut  it  away  from  its  pelvic  attachment.  7th.  Carry 
dissection  well  down  below  carcinomatous  area,  even  though  cervix  alone  seems  to  be 
involved.  8th.  Proceed  on  the  opposite  side  in  the  same  manner  as  on  the  first  side. 
9th.  Perforate  vagina  with  sharp-pointed  scissors,  making  strong  traction  on  uterus  with 
small  volsellum  forceps,  so  as  to  pull  the  vagina  up  and  make  its  walls  tense;  then  ligate 
in  small  segments  fl  cm.),  and  cut  each  segment  as  it  is  tied.  10th.  Insert  iodoform  gauze 
from  above  into  raw  space  left  by  the  hysterectomy ;  draw  vesical  and  rectal  peritoneum 
over  this  with  a  continuous  fine  silk  suture.  11th.  Irrigate  pelvic  cavity  and  close  abdo- 
men without  drainage." 
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muscular  fibres.  We  can  only  affirm  at  present  that  they  spring  from 
a  matrix  of  myoblasts  in  the  tissue  of  the  uterine  wall^  and  that  in  some 
cases  this  matrix  may  be  in  the  wall  of  a  blood-vessel  which  is  under- 
going obliteration.  They  are  developed  in  the  body  and  in  the  neck  of 
the  uterus,  but  far  more  commonly  in  the  former,  appearing  indiscrim- 
inately at  the  cervix,  the  fundus,  or  upon  the  sides.  There  may  be  but 
one  tumor,  but  more  frequently  we  find  several  of  varying  dimensions. 
The  effect  upon  the  uterus  is  that  of  a  stimulant  to  increased  growth ; 
so  we  find  the  organ  enlarged  as  a  whole,  the  change  being  equally 
marked  in  the  cavity,  which  is  increased  in  all  directions.  The  endo- 
metrium is  the  seat  of  hypertrophic  changes  (endometritis  fungosa), 
and,  as  will  be  explained  later,  may  subsequently  suffer  atrophic  changes 
depending  upon  pressure.  The  difference  in  the  relative  amount  of 
fibrous  and  muscular  tissue  present  in  these  tumors  is  the  reason  for  the 
decided  variation  in  their  gross  and  microscopic  appearances.  Some 
myofibromata  are  so  soft  and  vascular,  and  even  symmetrical,  that  at  first 
sight  one  might  suppose  the  condition  to  be  that  of  pregnancy ;  while, 
on  the  other  hand,  some  fibromyomata  are  so  hard,  so  ansemic  and  nodu- 
lar, as  to  suggest  the  presence  of  an  enchondroma.  Between  these  ex- 
tremes we  find  the  average  conditions,  but  this  inclines  rather  to  the 
fibromyoma  than  the  myofibroma.  Originally,  the  relative  amount  of 
the  two  tissues  is  the  same  for  all,  but  with  growth  the  tendency  in  most 
of  them  is  to  an  increase  of  the  fibrous  at  the  expense  of  the  muscu- 
lar tissue.  Myofibromas  appear  more  as  an  integral  part  of  the  uterine 
wall,  whereas  the  fibrorayomas  are  seen  as  hard,  dense  tumors  imbedded 
in  the  wall  and  separated  from  the  surrounding  tissues  by  a  capsule  of 
greater  or  less  completeness.  The  capsule,  however,  is  nothing  more 
than  the  surrounding  uterine  tissue,  which  has  been  condensed  by  the 
outward  pressure  of  the  expanding  tumor.  In  general,  all  these  tumors 
are  more  compact  and  contain  less  fluid  than  the  surrounding  tissue,  the 
blood-supply,  as  a  rule,  being  less  abundant  than  that  found  in  the  latter 
region.  The  neighboring  vessels  in  the  uterine  wall  are  dilated,  forming 
a  system  of  sinuses  not  unlike  those  seen  in  the  pregnant  uterus.  The 
vessels  which  pass  from  this  system  into  the  harder  tumors  are  neither 
abundant  nor  large  as  a  rule,  so  that  the  tumors  may  generally  be  enu- 
cleated without  risk  of  excessive  bleeding.  The  lack  of  bleeding,  how- 
ever, is  as  much,  if  not  more,  due  to  the  subsequent  contraction  of  the 
uterine  tissue  about  the  bed  of  the  tumor  as  to  the  smallness  or  absence 
of  vessels.  Where  this  contraction  fails,  as  it  does  sometimes  when  the 
amount  of  surrounding  normal  uterine  tissue  is  limited,  one  may  have 
persistent  oozing  or  even  active  bleeding  from  this  bed.  In  pure  myo- 
mas  the  extent  of  blood-supply  is  more  akin  to  that  found  in  the  uterine 
tissue  proper,  so  that  both  on  this  account,  as  well  as  the  deficient  or 
absent  capsules,  enucleation  becomes  a  far  more  difficult  procedure. 
Sometimes  these  tumors  are  penetrated  by  a  vascular  system  similar  to 
that  found  in  the  surrounding  uterine  capsule  :  we  then  have  wide  cav- 
ernous blood-channels  extending  in  every  direction  throughout  the 
growth.  On  the  other  hand,  tumors  present  themselves  in  which  the 
lymph-spaces  are  widely  dilated,  giving  us  a  cavernous,  but  less  vascular 
structure.  The  first  are  called  telangiectodes,  the  second  myoma  lymph- 
angiectodes.     Cyst-formation  within  fibroids  (fibro-cysts)  is  traceable  to 
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each  of  these  conditions,  but  of  the  two  the  latter  appears  to  be  the  more 
frequent  point  of  departure  for  this  form  of  degeneration.  In  spite  of 
this  abundant  supply  of  vascular  and  lymphatic  structure,  the  nerve- 
supply  is  quite  deficient,  nerves  having  been  found  in  but  few. 

Naturally,  the  cut  surface  of  these  various  forms  of  fibroids  will 
differ  materially  :  the  myofibroma  will  present  a  surface  closely  re- 
sembling the  neighboring  uterine  tissue ;  the  fibromyoma  a  more  or 
less  white,  tendon-like  appearance,  with  a  more  or  less  clearly  defined 
capsule ;  while  the  cavernous  or  cystic  forms  will  show  a  cut  surface 
chiefly  made  up  of  excavations  filled  with  blood  or  serum.  The  di- 
mensions attained  by  fibroid  tumors  differ  according  to  the  stage  of 
development.  Taken  as  whole,  the  entire  mass  rarely  attains  the  size 
of  the  largest  ovarian  tumor,  but  in  one  instance  it  reached  the  enor- 
mous weight  of  one  hundred  and  forty  pounds.  Viewed  from  the 
standpoint  of  location  as  relates  to  the  wall  of  the  uterus,  fibroids  are 
called  interstitial  or  intramural  when  surrounded  by  uterine  muscular 
tissue ;  when  they  encroach  upon  the  cavity  of  the  uterus,  having 
only  a  covering  of  endometrium,  they  are  called  submucous ;  and  when 
they  encroach  in  a  similar  manner  upon  the  peritoneal  aspect  of  the 
uterus  they  are  called  subserous.  In  the  process  of  growth  any  inter- 
stitial tumor  may  become,  on  the  one  hand,  submucous,  or  on  the 
other,  subserous,  according  as  it  extends  toward  the  inside  or  the  out- 
side of  the  uterus.  Submucous  and  subserous  fibroids  are  either  ses- 
sile or  pedunculated,  in  keeping  with  the  degree  of  separation  from 
their  original  bed  in  the  wall  of  the  uterus  which  they  may  suffer. 
This  separation  is  due  to  the  contraction  of  the  enveloping  uterine 
tissue,  the  tumor  receding  in  the  direction  of  least  resistance,  and  con- 
tinuing to  recede  so  long  as  the  contraction  persists.  By  this  means 
many  of  them  finally  become  attached  to  the  uterus  by  so  thin  a  pedi- 
cle that  they  may  be  separated  spontaneously,  being  thus  cast  out  into 
the  vagina  free,  or,  if  subserous,  sink  to  the  lower  part  of  the  perito- 
neal cavity.  They  may  remain  in  this  latter  position  for  an  indefinite 
period,  drawing  nutrition  from  mere  contact  with  the  serous  fluids  of  the 
peritoneum.  All  pedunculated  fibroids  are  liable  to  such  accidents  as 
torsion,  leading  to  necrosis,  which  in  the  peritoneal  cavity  would  mean  a 
more  or  less  extensive  peritonitis.  Apart  from  this  accident,  however, 
peritonitis  is  a  frequent  complication  of  fibroid  tumors.  It  appears  to 
be  due  in  part  to  pressure-effects,  in  part  to  interference  with  local  cir- 
culation and  to  salpingitis  as  a  derivative  of  an  endometritis,  also  a  fre- 
quent complication.  To  a  greater  or  less  extent  ascites  is  present  with 
the  larger  tumors,  but  the  fluid  is  generally  a  straw-colored  serum, 
though  it  may  be  dark  from  extravasation  of  blood.  As  a  result  of  the 
local  peritonitis  adhesions  are  common,  and  these,  becoming  freely  sup- 
plied with  blood-vessels,  may  be  the  source  of  a  considerable  supply 
of  blood  to  the  tumors  as  a  whole.  From  the  standpoint  of  the  ope- 
rator these  adhesions  are  of  special  importance,  in  accordance  with  their 
extent,  their  density,  and  their  vascularity.  The  evil  influence  of  adhe- 
sions may  be  paramount  before  operation,  however,  as,  for  instance,  when 
they  hold  the  tumor  down  in  the  pelvis,  and,  its  growth  continuing  under 
such  circumstances,  we  have  added  to  the  pathological  picture  those 
changes  due  to  compression  of  the  bladder  or,  worse  still,  of  the  urethra. 
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retention  of  the  nrine  being  then  a  factor  in  the  case ;  or  it  may  be  com- 
pression of  the  ureters  with  a  possible  hydronephrosis.  The  rectum  is 
necessarily  interfered  with,  but  as  great  a  source  of  discomfort  as  any  are 
the  pressure-eifects  upon  the  nerve-trunks  within  the  pelvis.  A  pres- 
sure-effect may  be  present  quite  independently  of  the  influence  of  adhe- 
sions, as  Avitnessed  with  tumors  which  develop  beneath  the  peritoneum, 
such,  for  instance,  as  those  which,  springing  from  the  sides  of  the  uterus, 
grow  out  between  the  folds  of  the  broad  ligament  as  intraligamentous 
tumors,  reaching  large  dimensions,  or,  springing  from  the  lower  third 
of  the  uterus  posteriorly,  or  even  anteriorly,  develop  under  the  perito- 
neum. The  posterior  tumors  are  the  most  vicious  in  this  field  of  action, 
but,  fortunately,  they  are  just  the  growths  most  readily  reached  by  a 
vaginal  myomectomy.  Reverting  to  the  submucous  forms,  we  find  them 
of  interest  from  many  points  of  view.  The  relation  to  the  endometrium 
accounts  for  the  frequent,  if  not  constant,  association  of  endometritis 
fungosa,  which  lesion  in  turn  explains  the  hemorrhages  which  either  as 
menorrhagia  or  metrorrhagia  are  more  or  less  constant  attendants  upon 
submucous  fibroids.  The  effects  upon  the  endometrium  likewise  explain 
the  serous  leucorrhoea  so  prominent  and  persistent  in  some  cases,  and 
the  relation  of  this  form  of  growth  to  the  uterine  cavity  accounts  for 
much  of  the  pain  accompanying  them.  This  relation  is  such  as  to  pro- 
duce distention  of  the  cavity,  and  thereby  provoke  contraction,  in  conse- 
quence of  which  the  pedunculation  of  the  tumor  is  furthered  and  its 
expulsion  from  the  cavity  into  the  vagina  perhaps  ensured.  When  such 
tumors  are  attached  to  the  fundus  inversion  of  the  uterus  is  a  common 
result  of  this  expulsion,  provided  pedunculation  fails  to  occur,  the  broad 
sessile  attachment  being  that  which  is  favorable  to  the  accident.  The 
compression  which  the  softer  and  more  vascular  forms  of  submucous 
fibroids  undergo  in  this  process  of  gradual  expulsion  results  not  infre- 
quently in  sloughing  of  the  lower  portions  of  the  growth,  giving  us  the 
sloughing  fibroids  so  often  mistaken  for  sarcoma  sloughing  from  similar 
causes.  A  curious  example  of  the  expulsion  of  a  submucous  fibroid  is 
that  which  is  witnessed  in  what  are  called  "  intermittent  polypi."  The 
tumor  becomes  swollen  and  softened  from  the  engorgement  of  menstrua- 
tion, and  the  uterus,  provoked  to  action,  expels  it  into  the  vagina.  In 
consequence  of  the  depletion  incident  to  the  menstrual  flow  the  tumor 
shrinks  sufficiently  to  pass  back  through  the  cervix  into  the  uterine 
cavity,  where  it  remains  until  the  next  menstrual  epoch.  The  influ- 
ence of  pregnancy  upon  these  tumors  is  such  as  to  lead  to  an  increase 
of  their  substance  so  long  as  the  pregnancy  lasts,  the  increase  being 
part  and  parcel  of  that  common  to  the  entire  organ  under  such  cir- 
cumstances ;  but  they  are  also  subject  to  the  influences  of  involution, 
so  that  not  infrequently  they  disappear  as  this  act  is  completed.  It 
is  fair  to  assume,  however,  that  the  myofibromas  are  more  likely  to  un- 
dergo this  favorable  change  than  those  composed  wholly  of  pure  fibrous 
tissue. 

Deg-enerative  Chang-es. — These  changes  appear  to  be  more  common 
Avith  tumors  springing  from  the  body  of  the  uterus.  When  such  growths 
are  pedunculated  the  l)lood-supply  is  proportionately  diminished,  and  if 
they  do  not  receive  a  fresh  supply  through  adhesion,  as  in  the  case  of 
the  subserous  forms,  fatty  degeneration  and  calcification  are  not  uncom- 
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mon.  After  the  menopause  these  alterations  are  more  apt  to  occur,  the 
normal  atrophic  changes  of  the  entire  genital  tract  conducing  of  neces- 
sity to  this  end.  All  tumors,  no  matter  where  placed,  are  then  sub- 
ject to  this  form  of  degeneration,  the  menopause  marking  for  fibroids  in 
general  the  beginning  of  retrogression.  Interstitial  extravasation  of 
blood  may  occur,  creating  cavities,  and  thus  leading  to  the  formation  of 
fibro-cyst.  This  condition  may  also  spring  from  an  oedema  of  the 
growth,  large  spaces  resembling  cysts  being  thus  created.  Cysts  may 
also  result  from  the  obliteration  of  the  large  blood-channels  in  the  form 
known  as  myoma-telangiectodes. 

Myxomatous  degeneration  is  another  form  of  retrogressive  change  to 
which  these  tumors  are  liable,  and  from  this  cysts  may  also  develop. 
The  more  common  source  of  fibro-cystic  degeneration  appears  to  be 
dilatation  of  the  lymph-spaces  by  accumulation  of  serum  in  the  meshes 
of  the  growth  and  by  the  resorption  of  myxoid  tissue.  By  the  absorp- 
tion of  the  intervening  walls  several  such  cysts  may  be  converted  into 
one  large  cavity,  which  by  subsequent  increase  may  attain  a  capacity 
sufficient  to  contain  many  quarts  of  fluid.  It  is  well  to  bear  in  mind 
the  possibility  of  sarcomatous  degeneration  in  all  cases  of  fibroids ; 
for,  while  it  is  far  from  a  common  form  of  degeneration,  yet  should 
it  develop,  the  rapidity  of  systemic  infection  would  make  prompt 
operative  treatment  urgent.  Apart  from  the  infections  of  a  puerperal 
fibroid  uterus,  suppuration  in  fibroids  is  also  an  uncommon  ending;  but 
the  low  vitality  of  these  structures  exposes  them  to  the  extreme  action 
of  the  septic  pyogenic  germs,  so  that  septic  infection  of  a  fibroid  puer- 
peral uterus  may  be  expected  to  cause  suppuration  in  these  masses.  From 
Avhat  has  been  said  concerning  the  amount  of  blood  contained  in  some 
of  these  tumors,  and  from  what  has  been  also  said  touching  the  thinness 
of  the  walls  of  the  cavernous  sinuses,  it  is  not  surprising  that  hemor- 
rhage into  the  peritoneal  cavity  of  considerable,  and  even  dangerous, 
degree  has  been  observed.  In  fact,  death  might  readily  result  from 
such  an  accident.  >Spontaneous  separation  of  subserous  fibroids  has 
already  been  noted,  but  owing  to  the  supply  of  nutriment  afforded  by 
the  peritoneal  fluids  such  growths,  while  suffering  from  degeneration, 
remain  to  vex  and  annoy  the  patient.  A  more  favorable  termination  is 
sometimes  found  with  submucous  fibroids,  for  after  expulsion  from  the 
uterus  they  may  undergo  spontaneous  separation  and  he  w'holly  expelled 
from  the  vagina,  the  patient  being  rid  of  that  one  tumor  at  least. 

The  causes  of  uterine  fibroids  are  obscure,  but  menstrual  activity 
exercises  a  powerful  influence.  This  is  the  period  in  life  in  which  they 
appear,  having  been  observed  as  early  as  the  age  of  ten,  but  the  span  of 
life  from  twenty-five  to  thirty-five  is  most  prolific.  They  tend  to 
degeneration,  usually  fatty  and  calcareous,  after  the  menopause,  but  are 
potent  to  prolong  the  period  of  menstrual  activity  some  years  beyond 
the  usual  date  of  cessation.  This  is  due  to  their  influence  upon  the  en- 
dometrium already  noticed,  and  to  a  possible  influence  upon  the  func- 
tion of  ovulation.  Race  is  supposed  to  have  a  bearing  upon  their  devel- 
opment, because  it  has  been  maintained  that  the  negro  is  especially 
liable  to  fibroid  diseases  in  the  uterus.  The  writer  is  disposed  to  attach 
more  importance  to  sterility  as  a  direct  causative  agent  than  any  other, 
and  abortions  may  also  be  assumed  as  agents  of  production.     When  the 
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stimulating  influences  of  menstruation  and  conception  reach  their  nor- 
mal climax  in  completed  pregnancy,  the  orderly  changes  of  nutrition 
are  provided  for :  when,  on  the  contrary,  these  are  arrested,  as  in  abor- 
tion or  in  the  oft-repeated  return  of  a  sterile  uterus  to  its  premenstrual 
condition,  analogy  would  teach  that  this  kind  of  unsatisfied  growth 
might  set  up  those  changes  in  some  one  or  more  of  the  matrices  of  myo- 
blasts which  exist  throughout  the  organ,  from  which  there  is  reason  to 
believe  these  tumors  originate.  The  writer  doubts  the  causative  influ- 
ence of  mere  inflammatory  changes  in  the  uterus  or  appendages,  as 
those  which  are  found  coexistent  with  fibroids  seem  to  be  more  a  result 
than  a  cause.  So  far  as  the  appendages  are  concerned,  the  writer's 
experience  teaches  him  that  a  large  number  of  fibroids  are  free  from 
inflammatory  changes  in  these  structures.  He  would  therefore  feel  that 
sterility  and  abortions  were  predisposing  causes,  but  not  inflammation. 

The  Symptoms  and  Signs. — The  symptoms  of  fibroids  may  be 
grouped  around  the  phenomena  of  pain,  hemorrhage,  hydrorrhoea,  leu- 
corrhoea,  abdominal  enlargement,  the  pressure-efi'ects,  and  the  effect  upon 
the  circulation  and  upon  the  general  health.  The  discomfort  suffered 
by  these  patients  is  not  always  in  proportion  to  the  size  of  the  tumor, 
many  small  ones  causing  more  annoyance  than  one  reaching  to  the  um- 
bilicus. Inquiry  as  to  a  reason  for  this  leads  us  to  a  consideration  of 
the  sources  of  the  discomfort  or  pain  within  the  fibroid  tumors.  It 
comes  from  the  pressure  of  the  growing  nodules  or  tumors  upon  the 
parenchyma  of  the  uterus.  This  is  a  dull  or  aching  sensation.  Pain 
is  also  due  to  the  downward  dragging  of  a  heavy  uterus  upon  its  sup- 
jiort.  This  is  the  chief  source  of  backache,  post-cervical  and  occipital 
pain.  The  pain  or  discomfort  coming  from  outside  pressure  is  first 
shown  in  the  effect  upon  the  bladder,  necessitating  frequent  micturition, 
or,  when  the  bladder  is  drawn  upward  and  the  urethra  compressed  by  a 
tumor  springing  from  the  lower  segment  of  the  uterus,  by  retention  of 
urine  and  distention  of  the  bladder.  Some  of  the  discomfort  of  this 
early  pressure — and,  for  that  matter,  of  the  late  as  well — is  from  consti- 
pation, and  after  a  time  from  hemorrhoids.  When  from  any  cause  the 
tumor  remains  in  the  pelvic  excavation,  these  conditions  are  intensified, 
and  the  distress  due  to  the  pressure  upon  the  nerve-trunks  arises.  From 
what  has  been  said  as  to  the  accidents  and  complications  liable  to  ap- 
pear, it  is  evident  that  other  sources  of  pain  are  salpingitis  and  perito- 
nitis, or,  it  may  be,  from  torsion.  One  of  the  most  striking  manifesta- 
tions of  pain  is  that  witnessed  in  consequence  of  the  attempt  at  expul- 
sion of  a  submucous  fibroid.  This  pain  resembles  that  which  is  present 
in  abortion,  but  is  less  active  and  less  persistent,  appearing  generally 
with  the  onset  of  a  menstruation  and  ceasing  as  the  act  is  completed. 
Pain  accompanies  the  onset  of  menstruation  in  many  cases  merely  as 
the  result  of  a  stenosis  of  the  cervical  canal,  retarding  the  escape  of  the 
blood,  and  every  pain  and  discomfort  that  may  be  present  in  any  indi- 
vidual case  is,  for  self-evident  reasons,  accentuated  just  before  and  at 
the  onset  of  a  menstrual  flow.  It  is  evident,  then,  that  pain  of  some 
sort  is  a  constant  companion  of  fibroid  tumors,  the  organ  or  region  in- 
volved and  the  special  function  attacked  determining  its  peculiarity  or 
character.  The  pressure-effects  depend  in  a  measure  upon  the  situation 
of  the  growth :   when  it  is  fixed  in  the  pelvis  as  by  adhesions,  for  in- 
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stance,  every  organ  and  structure  situated  there  suffers.  Constipation 
and  hemorrhoids,  as  ^Ye  have  seen,  will  appear,  sciatica  and  crural  neur- 
algia may  develop,  but  the  most  serious  effects  are  those  produced  upon 
the  bladder  and  upon  the  ureters  and  kidneys.  If  the  bladder  is  com- 
pressed, no  real  harm  may  arise,  nothing  beyond  a  mild  cystitis ;  but  if 
the  outlet  of  the  organ  is  compressed,  then  it  is  distended  and  the  usual 
results  of  over-distention  of  the  bladder  may  appear.  Dilatation  of  the 
ureters  as  the  result  of  direct  compression  is  rare,  but  pyelitis  as  the 
result  of  the  extension  of  inflammation  from  the  bladder  upward  is  suf- 
ficiently common  to  warrant  energetic  efforts  to  prevent  so  disastrous  a 
complication.  In  rare  cases  the  pressure  upon  one  set  of  iliac  vessels 
may  cause  oedema  of  the  corresponding  extremity,  and  it  is  conceivable 
that  a  case  might  present  itself  in  which  this  state  of  affairs  was  present 
upon  both  sides.  The  enlargement  of  the  abdomen  caused  by  these 
tumors  is  less  rapid  in  its  development  than  that  occasioned  by  pregnancy 
or  by  ovarian  tumors.  It  depends,  of  course,  upon  the  rate  of  growi;h 
of  the  tumor.  This  may  be  slow  for  cpiite  a  time,  so  that  the  pelvis  may 
be  easily  able  to  hold  it.  Under  such  circumstances  there  may  be  no 
enlargement  appreciable  to  the  patient,  but  when  it  rises  from  the  pelvic 
excavation  it  may  be  said  to  be  self-evident :  rapid  growth  may  now 
appear,  and  in  a  short  time  great  distention  may  be  accomplished. 
Hemorrhage  such  as  menorrhagia  and  metrorrhagia,  more  particularly 
the  former,  are  common  symptoms  in  this  disease.  These  hemorrhages, 
however,  belong  to  the  forms  in  which  the  endometrium  is  implicated — 
the  submucous  and  interstitial  varieties.  The  tendency  is  toward  a 
l^ersistent  increase  of  this  flow  until  the  menopause,  which,  as  we  have 
seen,  is  postponed  much  beyond  the  usual  date.  Cases  in  which  the 
tumors  are  subserous  suffer  far  less  from  this  symptom  than  other  forms  ; 
in  fact,  some  of  these  may  have  little  more  than  normal  menstruation. 
On  the  other  hand,  submucous  tumors  are  particularly  prone  to  its  de- 
velopment sooner  or  later.  Profuse  leucorrhoea,  amounting  to  hydror- 
rhcea  in  some  cases,  is  a  prominent  symptom.  Here,  again,  the  submu- 
cous tumors  are  the  main  sources  of  origin,  the  large  sessile  submucous 
tumors  furnishing  the  greatest  amount.  It  will  accumulate  sometimes 
in  the  uterine  cavity,  and,  coming  away  in  a  sudden  gush,  suggests  a 
discharge  of  urine.  Xo  patient  can  suffer  such  losses  as  this  flow  of 
blood  and  serous  fluid  entails  without  the  speedy  development  of  anaemia 
proportioned  to  the  amount  and  persistency  of  the  loss ;  and  from  this 
ansemia  must  spring  more  or  less  disarrangement  of  every  function  in 
the  body.  Naturally,  the  heart's  action  must  first  suffer,  but  this  is 
more  from  functional  weakness  than  interstitial  disease,  but  the  growth 
of  large  vascular  tumors  no  doubt  entails  upon  the  heart  labor  which  it 
cannot  always  act  up  to  without  calling  into  play  an  increase  of  growth 
analogous  to  that  seen  in  pregnancy.  AVhen  this  is  suj^erseded  by  fatty 
degeneration,  we  have  that  form  of  organic  heart  disease  which  has  been 
observed  in  connection  with  extreme  cases  of  fibroid  disease  of  the 
uterus. 

The  not  infrequent  occurrence  of  peritonitis  as  a  complication  of 
fibroids  and  its  influence  upon  the  tumor  and  its  surroundings  compel 
something  more  than  a  passing  notice.  It  may  be  an  acute  or  a  subacute 
process.     When   acute  it   generally  results    from    a   salpingitis,  and  is 
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characterized  by  localized  pain  and  tenderness,  by  a  rapid  pulse,  and 
by  some  increase  of  temperature.  After  the  subsidence  of  the  acute 
symptoms  soreness  over  the  tumor  remains  for  a  variable  length  of  time. 
When  it  is  a  subacute  process  there  is  a  persistent  soreness  and  tender- 
ness in  the  affected  region.  In  both  acute  and  subacute  forms  more  or 
less  serous  exudate  appears  in  the  peritoneal  cavity,  constituting  in  some 
cases  a  genuine  ascites  ;  this  form  of  exudate  is  more  common  as  a 
sequence  of  the  subacute  form.  Permanent  adhesions  betweexi  the 
tumor  and  adjacent  viscera  are  the  result  of  the  acute  form,  but  both 
may  furnish  adhesions  of  equal  strength  and  tenacity.  The  symptoms 
of  torsion  are  very  much  like  those  of  acute  peritonitis,  and  peritonitis 
is  always  an  immediate  signal  of  the  mishap  ;  but  in  torsion  the  pain  is 
a  very  sudden  development,  being  intense  at  first,  accompanied  by  some 
shock  or  perhaps  vomiting,  the  shock  being  proportioned  to  the  size  of 
the  growth  involved  in  the  torsion. 

Sloughing  of  a  fibroid  is  indicated  by  constitutional  symptoms  when- 
ever there  is  an  absorption  of  the  necrotic  fluids.  They  are  the  usual 
symptoms  of  sepsis,  and  are  mild  or  virulent  in  accordance  with  the  de- 
gree and  rate  of  absorption.  It  is  obvious  that  sloughing  of  an  exposed 
surface,  such  as  the  face  of  a  submucous  fibroid,  is  far  less  serious  than 
the  same  process  in  the  depth  of  an  interstitial  growth.  Acute  and  viru- 
lent sepsis  would  mark  the  latter,  while  the  milder  process  would  accom- 
pany the  former,  as  a  larger  part  of  the  poisonous  fluids  would  be  dis- 
charged, giving  to  the  vaginal  flow  the  characteristic  odor  of  necrosed 
tissue.  In  general  terms,  it  can  finally  be  stated  that  fibroid  tumors  of 
the  uterus  are  marked  by  symptoms  of  fulness  and  pressure  in  the  pelvis, 
by  gradual  enlargement  of  the  abdomen,  by  menstrual  disorders,  by  more 
or  less  pain  and  tenderness  in  the  lower  abdominal  and  pelvic  regions, 
and  by  more  or  less  deterioration  of  the  general  health,  as  shown  in 
anaemia  and  its  results,  with  the  addition  of  digestive  disorders,  constipa- 
tion, and  loss  of  muscular  strength  and  nervous  energy.  When  the 
menopause  approaches  we  have  a  right  to  anticipate  cessation  of  growth 
in  the  tumor  and  improvement  of  the  patient's  local  and  general  con- 
dition. 

The  diagnosis  of  fibroid  tumors  cannot  be  made  without  a  careful 
study  of  the  signs  of  the  condition  accompanying  them,  comparing  them 
with  those  pertaining  to  other  states  which  resemble  fibroid  disease. 
During  the  initiation  of  the  disorder,  before  the  symmetry  of  the  uterus 
is  marred,  signs  are  negative  unless  there  be  a  submucous  growth ;  then 
it  simulates  endometritis  haemorrhagica.  It  can  be  distinguished,  how- 
ever, by  the  ]3rogressive  increase  in  the  size  of  the  uterus,  by  the  greater 
amount  of  dull  aching  pain,  by  its  more  pronounced  hardness,  and  finally 
by  the  result  of  digital  exploration  of  the  cavity  of  the  uterus  after  a 
dilatation  of  the  cervix  by  tents.  A  favorable  time  to  explore  the 
cavity  of  the  uterus  in  these  doubtful  cases  is  during  menstruation, 
when  the  cervix  is  a])t  to  be  soft  and  dilated  or  dilatable.  A  careless 
observer  might  mistake  the  bleeding  and  the  expulsive  pains  of  a  pedun- 
culated submucous  fibroid  for  similar  conditions  due  to  an  abortion,  and 
even  after  making  an  examination  might  be  misled  by  the  dilated  os  and 
protruding  mass  ;  but  the  antecedent  history  of  the  two  conditions  is 
essentially  different,  and  the  physical  characteristics  of  the  mass  pro- 
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truding  are  dissimilar  :  the  fibroid  is  hard  and  cannot  be  readily  torn  v'itb. 
the  finger;  the  decidual  tissue  has  just  the  opposite  characteristic,  and, 
morever,  the  detached  tissue  will  quickly  show  under  the  microscope  to 
which  condition  it  belongs.  Finally,  the  decidual  mass  can  be  quickly 
separated  and  withdrawn  from  the  uterus,  while  the  attachment  of  a 
fibroid  prevents  this  easy  removal.  Glandular  polypi  and  the  fibrous 
polypi  which  follow  childbirth  or  abortion  can  be  differentiated  by  the 
microscope.  In  all  doubtful  cases  the  uterine  sound  is  invaluable  :  we 
learn  by  it  the  dimensions  of  the  canal ;  one  can  also  map  out  a  growth 
within  the  cavity,  and  can  tell  the  relation  of  the  cavity  to  masses  on  the 
surface  of  the  uterus  or  near  it.  In  this  way  small  subserous  tumors 
upon  the  posterior  or  anterior  surface,  causing  a  resemblance  to  retro-  or 
anteversions,  can  be  differentiated  by  bimanual  palpation,  vaginal  and 
rectal  palpation  being,  together  with  the  sound,  conclusive  in  these  cases. 
The  masses  superimposed  upon  the  uterus  by  hsematocele,  pelvic  perito- 
nitis, salpingitis,  hydrosalpinx,  ovarian  abscess,  and  ovarian  tumors  can 
all  be  differentiated  by  this  use  of  the  sound,  conjoined  with  bimanual  pal- 
pation. Additional  light  can  be  had  from  the  previous  history  of  these 
states.  Careful  inquiry  upon  this  matter  should  therefore  never  be 
omitted — an  inquiry,  by  the  way,  which  should  be  made  always  in  all 
cases,  no  matter  how  simple  they  may  appear.  The  most  difficult  cases  of 
the  last-named  group  are  those  instances  of  salpingitis  plus  ovarian  ab- 
scess or  ovarian  cyst  (dermoid  or  even  malignant  sometimes),  in  which 
repeated  attacks  of  peritonitis  have  united  the  uterus  and  the  mass  or 
masses  into  one  solid,  irregular  tumor.  The  confusion  is  occasioned  by 
the  possibility  that  a  fibroid  uterus  may  have  a  complicating  salpingitis 
and  peritonitis,  with  much  the  same  history,  even  to  the  menorrhagia. 
There  may  be  about  as  much  hardness  in  one  growth  as  the  other,  and 
the  state  of  the  general  health  may  be  much  the  same,  except  in  the 
case  of  malignancy.  A  careful  examination  under  ether,  together  with 
aseptic  aspiration  of  the  tumor — vaginal  by  preference — will  be  the  only 
sure  resource  :  this  will  determine  the  diagnosis.  A  uterus  bicornis, 
especially  if  endometritis  h^emorrhagica  be  associated  wdth  it,  has  been 
mistaken  for  a  fibroid  uterus.  We  rely  upon  the  sound,  conjoined  with 
bimanual  vaginal  or  rectal  palpation,  for  the  differentiation.  The  sound 
will  detect  the  double  cavity  in  the  former  condition.  The  differentiation 
of  a  fibroid  polypus  from  inversions  of  the  uterus  is  also  made  by  the 
sound,  conjoined  with  bimanual  palpation.  The  sound  shows  the  shal- 
low cavity  in  the  inversion,  and  palpation  by  the  rectum  shows  the  cup- 
ping of  the  fundus  of  the  uterus. 

A  more  difficult  problem  is  the  differentiation  of  simple  inversion 
from  that  due  to  the  action  of  a  fibroid  polypus  inverting  the  fundus : 
both  are  instances  of  inversion  ;  consequently  in  both  there  will  be  a 
reduction  in  the  depth  of  the  cavity  and  a  cupping  or  depression  at  the 
fundus,  as  revealed  by  the  rectal  examination.  The  history  of  the  case 
is  important,  for  one  variety  is  the  result  of  labor,  while  the  other  may 
occur  in  a  woman  who  has  never  been  pregnant.  The  crucial  test  is 
found  in  an  incision  into  the  covering  of  the  protruding  mass.  If  it  be 
a  fibroid,  a  capsule  is  found,  out  of  which  characteristic  fibroid  tissue 
can  be  enucleated ;  if  it  be  the  fundus  of  the  uterus,  no  such  capsular 
formation  is  present ;  the  covering  structure  is  intimately  united  over 
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the  whole  surface  with  the  underlying  tissue.  If  it  be  of  urgent  import- 
ance to  solve  the  problem,  the  above  methods  failing,  then  an  explora- 
tory vaginal  incision,  made  after  the  most  careful  cleansing  of  the  vagina 
and  uterine  cavity,  will  determine  it. 

The  differentiation  of  fibroids  from  ovarian  tumors  is  not  always  an 
easv  matter.  The  difficulty  arises  in  conjunction  with  large  pedunculated 
subserous  fibroids  and  with  fibro-cysts.  It  should  be  remembered  that 
fibro-cvsts  are  rare  developments  compared  with  ovarian ;  that  they  are 
far  less  common  below  the  age  of  thirty-five  than  the  ovarian  ;  that  the 
general  health  suffers  more  quickly  in  ovarian  tumors ;  and,  finally,  that 
the  condition  and  relation  of  the  uterus  differ  in  the  two  states.  As  a 
rule,  the  uterine  cavity  is  decidedly  enlarged  in  fibro-cysts  and  the 
org^an  is  drawn  upward,  whereas  in  ovarian  tumors  the  dimensions  of 
the  uterine  cavity,  while  increased  in  length,  are  so  but  moderately ; 
then,  too,  this  organ  is  driven  downward,  as  a  rule,  by  ovarian  tumors. 
Conducting  the  examination  under  ether,  it  is  possible  by  means  of  a 
rectal  examination  to  map  out  the  relation  of  the  tumor  to  the  uterus  ; 
in  this  manner  we  can  often  tell  to  which  class  the  growth  belongs.  It 
mav  be  added  that  fibroids  and  fibro-cysts  develop  more  slowly  than  ova- 
rian tumors,  but,  after  all,  as  both  conditions  call  equally  for  removal  by 
operation,  an  absolute  diagnosis  beforehand  is  not  essential  in  every 
case. 

Malignant  disease  of  the  cervix  of  the  uterus  can  never  be  con- 
founded with  fibroid  disease  unless  it  be  in  those  rare  instances  of  cer- 
vical tumor  which  simulate  sarcoma  :  the  exposed  position  of  the  growth, 
however,  renders  it  an  easy  matter  to  secure  enough  tissue  for  micro- 
scopical examination  ;  and  this  test  will  cpiickly  determine  the  question. 
Malignant  disease  of  the  body  of  the  uterus  will  more  easily  deceive 
one.  In  one  class  of  cases  the  resemblance  depends  upon  the  menor- 
rhagia  or  metrorrhagia  which  may  be  present :  the  curette  is  a  valuable 
aid  in  all  these  cases,  for  by  removing  with  it  enough  tissue  from  the 
cavity  we  can  bring  the  microscope  into  play,  and  thus  cpiickly  settle 
the  diagnosis. 

Sloughing  fibroids  can  be  differentiated  in  the  same  manner  from 
intra-uterine  sarcomatous  growths,  the  similarity  of  symptoms  and  gross 
conditions  making  it,  in  fact,  sometimes  difficult  to  determine  this  ques- 
tion in  any  other  way. 

Pregnancy  is  a  condition  which  should  be  ever  in  the  mind  in  facing 
the  problem  presented  by  fibroids. 

It  is  easier  to  determine  as  between  fibroids  on  the  one  hand  and 
pregnancy  on  the  other  than  between  fibroids  alone  and  fibroids  com- 
plicated by  pregnancy.  As  between  fibroids  and  pregnancy,  we  are 
guided  by  the  following  considerations  :  Pregnancy  furnishes  the  general 
as  well  as  the  local  symptoms  and  signs  of  that  condition ;  fibroids  do 
not,  except  in  a  limited  degree.  Fibroids  cause  little  or  no  change  in 
the  breasts,  menstruation  is  uninterrupted  or  profuse,  the  uterine  tumor 
lacks  the  softness  and  symmetry  of  a  pregnant  uterus,  and  if  it  be  large 
enough  to  resemble  late  pregnancy  we  fail  to  get  the  foetal  heart-sounds, 
the  movements,  and  the  ballottement.  The  softening  of  the  cervix  or 
blueness  of  the  lower  genital  tract  is  not  comparable  under  anv  cir- 
cumstances with  that   invariably  present  in   pregnancv.     Reverting  to 
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auscultatory  signs,  it  is  well  to  recall  the  fact  that  large  fibroids  some- 
times furnish  a  bruit  like  that  produced  by  the  vessels  of  the  pregnant 
uterus,  but  there  is  nothing  presented  in  any  manner  like  the  foetal 
heart-sounds.  AVhen  fibroids  are  complicated  by  pregnancy  our  diag- 
nosis rests  upon  the  following  conditions  :  Pregnancy  is  indicated  by  the 
presence  of  the  general  symptoms  and  signs  of  that  condition,  in  con- 
junction with  a  uterus  which  is  lacking  in  symmetry,  whose  outlines 
present  protuberances  or  extended  elevations  above  the  natural  contour- 
line  of  a  normal  pregnant  uterus.  Recognition  of  this  lack  of  sym- 
metry is  comparatively  easy,  especially  if  anaesthesia  is  called  to  our  aid : 
one's  attention,  therefore,  should  be  applied  particularly  to  the  recogni- 
tion of  the  presence  or  absence  of  the  signs  and  symptoms  of  preg- 
nancy, resting  satisfied  only  with  the  negative  as  well  as  the  posi- 
tive assurances.  Unfortunately,  the  sound  cannot  be  brought  to  our 
aid  ;  if  it  were  proper  to  use  it,  valuable  additional  information  could 
be  obtained. 

The  physical  signs  distinctive  of  a  fibroid  tumor  differ  materially 
according  to  the  size  of  the  growth.  AVhen  the  uterus  as  a  whole  is 
small  and  symmetrical,  as  in  certain  instances  of  submucous  tiunor,  the 
organ  is  enlarged,  hard,  and  globular.  If  there  be  interstitial,  or  more 
especially  subserous,  growths,  these  are  shown-  by  the  irregular  or  nodular 
outlines  of  the  mass.  Pedunculated  subserous  tumors  can  be  isolated 
and  moved  about  freely.  Myomas  and  cystic  growths  are  softer  than  pure 
fibroids.  The  sound,  conjoined  with  bimanual  vaginal  or  rectal  palpa- 
tion, conducted  under  anaesthesia  if  necessary,  will  show  that  the  body 
of  the  uterus  has  an  intimate  relation  to  all  these  growths,  even  to 
the  pedunculated  variety,  if  we  can  reach  the  pedicle.  The  abdomen 
enlarges  in  keeping  with  the  growth  of  the  tumor,  but  does  not,  as  a  rule, 
present  the  symmetrical  outline  characteristic  of  pregnancy  or  even 
ovarian  tumors.  In  the  absence  of  adhesions  these  tumors  are  cj^uite 
movable,  but  they  may  be  absolutely  fixed — as  in  the  pelvis,  for  instance — 
by  these  adventitious  developments. 

When  ascites  is  present  it  causes  symmetrical  abdominal  eidarge- 
ment.  AYe  then  get  greater  pouting  of  the  umbilicus,  fluctuation,  and 
a  change  in  the  dulness  of  the  flanks  by  altering  the  position  of  the 
patient ;  palpation  will  reveal  a  mass  separated  from  the  abdominal  wall 
by  an  elastic  cushion,  as  it  were,  this  sensation  being  imparted  to  the 
examining  fingers  by  the  interposed  fluid.  As  a  rule,  this  fluid  has  a 
deep  straw  color,  but  in  case  of  hemorrhage  it  may  be  dark,  but  not 
persistently  dark  and  bloody,  as  is  the  ascitic  fluid  of  malignant  disease. 

Prognosis. — From  the  standpoint  of  life  the  prognosis  in  this  disease 
may  be  considered  not  unfavorable.  The  nearer  the  development  is  to 
the  menopause,  the  stronger  may  be  our  assurance  upon  this  point, 
because  the  natural  tendency  to  disappearance  after  that  period  may  be 
relied  upon  in  the  large  majority  of  cases.  A  rapid  gro"s^"th,  excessive 
hemorrhage,  and  hydrorrhoea  are  unfavorable  indications,  and,  still  more, 
sloughing,  suppuration,  or  malignant  degeneration ;  complications  depend- 
ent upon  pressure  are  unfavorable,  and  this  is  particularly  true  of  those 
interfering  with  the  ureters,  with  the  circulation,  and  with  respiration. 
Pregnancy  is  an  unfavorable  complication,  except  with  the  smaller 
tumors  and  those  well  removed  from  the  lower  segment  of  the  uterus. 
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Abortion  is  apt  to  result,  and,  if  tlie  case  goes  to  term,  inertia  of  the 
uterus  may  appear,  and  not  infrequently  post-partum  hemorrhage.  It 
is  evident  that  any  growth  so  placed  as  to  obstruct  the  birth  of  the  child 
will  call  for  operative  interference,  and  this  may  be  so  serious  as  to  cost 
the  child  its  life  or  else  involve  Csesarean  section.  Enucleation  through 
the  vagina  of  an  obstructing  tumor,  with  subsequent  delivery  of  the 
child  through  this  passage,  has  been  accomplished,  but  the  amount  of 
hemorrhage  attending  this  procedure  is  apt  to  mar  the  result.  Yv'hile 
it  is  true  that  pregnancy  adds  materially  to  the  growth  of  these  tumors, 
it  also  tends  now  and  then  to  their  disappearance  through  the  process  of 
involution ;  but  in  the  event  of  septic  infection  subsequent  to  abortion 
or  labor,  more  particularly  to  abortion,  the  prognosis  is  relatively  graver 
than  with  a  similar  complication  in  a  normal  uterus. 

The  relatively  low  vitality  of  fibroid  tumors  makes  them  an  easy 
prey  to  pyogenic  germs,  and  the  irregularities  of  the  uterine  cavity, 
especially  with  early  abortion,  render  proper  cleansing  of  that  cavity 
difficult :  puerperal  sepsis  in  such  cases  is  therefore  doubly  dangerous, 
and  justifies  more  than  any  other  condition  prompt  extirpation  of  the 
entire  mass,  uterus  and  all.  The  softness  of  such  tumors  and  the  relaxed 
and  dilatable  state  of  the  genital  passages  render  removal  by  vaginal 
morcellation  comparatively  simple  and  safe. 

The  Treatment  of  Fibroids. — In  dealing  with  the  treatment  of  other 
diseased  states  of  the  uterus  we  have  confined  ourselves  to  purely  surgical 
procedures,  because  some  of  them,  like  carcinoma  and  tuberculosis,  depend 
wholly  upon  surgery  for  any  arrest  in  keeping  with  the  preservation  of 
the  patient's  life,  or,  like  metritis,  are  forced  toward  some  form  of  surgery 
if  health  even  is  to  be  maintained.  This  latter  statement  applies  no 
doubt  to  fibroid  disease  in  many  of  its  phases,  but  there  are  cases  in 
which  treatment  wholly  medical  may  be  all  that  is  required.  This 
makes  it  necessary  to  dwell  upon  both  kinds  of  treatment  in  this 
affection. 

It  is  perhaps  needless  to  urge  that  the  general  health  of  every 
patient,  no  matter  what  the  ailment,  should  be  cared  for :  this  includes 
the  correction  of  digestive  disorders  and  the  regulation  of  the  action  of 
the  bowels,  the  kidneys,  and  the  skin.  An  abundant  but  simple  diet 
should  be  prescribed ;  clothing  appropriate  to  the  season  must  be  worn  ; 
moderate  exercise  must  be  encouraged  ;  M^arm  baths  are  beneficial  as 
promoters  of  the  action  of  the  skin ;  and  if  the  kidneys  are  inactive  or 
there  be  an  undue  proportion  of  the  urates,  free  drinking  of  one  of  the 
lighter  table  Avaters  is  advantageous.  Vegetable  cathartics  of  the  milder 
type  are  to  be  preferred,  and  as  a  rule  salines  are  to  be  avoided,  par- 
ticularly if  the  case  be  one  given  to  excessive  loss  of  blood  or  hydror- 
rhcea,  for  serous  evacuations  are  a  detriment  to  all  such  patients. 

The  mere  presence  of  a  fibroid  tumor  of  the  smaller  forms  does  not 
forbid  even  prolonged  exercise,  for  many  of  them  are  so  placed  that 
they  interfere  little  if  any  with  the  patient's  health  or  comfort.  One 
may  therefore  be  guided  in  such  cases  by  the  results  of  the  exercise,  for- 
bidding it  only  when  it  is  evidently  harmful.  Some  such  patients  even 
ride  a  bicycle  without  harm  to  the  local  ailment  and  with  benefit  to  the 
general  health. 

The  prominent  symptoms  which  call  for  special  care  are  hemorrhage,, 
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hydrorrhoea,  ansemia,  and  pain.  Pain  may  be  relieved  by  hot  vaginal 
douches  and  by  anodynes,  and  if  it  be  due  to  the  downward  pressure 
of  a  tumor  which  is  not  adherent,  a  pessary,  aided  by  an  abdominal  sup- 
port, may  be  of  service.  If  anodynes  are  used,  the  opiates  should  be 
avoided  in  favor  of  other  anodynes  of  a  milder  character,  for  one  should 
be  ever  alive  to  the  possibility  of  the  opium  habit  in  all  cases  having 
continuous  pain. 

Hydrorrhoea  and  hemorrhage  call  for  much  the  same  kind  of  treat- 
ment. Hot  douches  are  generally  efficacious  in  controlling  both,  though 
the  bleeding  is  sometimes  aggravated  by  this  remedy.  Both  are  more 
or  less  amenable  to  full  doses  of  ergot,  but  if  these  fail  curettage  or 
some  one  of  the  more  serious  surgical  procedures  must  be  resorted  to. 
Ergot  not  only  serves  to  mitigate,  and  perhaps  control,  hemorrhage,  but 
it  has  a  decidedly  beneficent  influence  upon  the  soft  myomas,  and  some- 
times even  upon  the  harder  or  more  purely  fibrous  growths,  causing, 
especially  in  the  former,  an  arrest  of  growth  and  even  some  diminution. 
Neither  appears  to  be  permanent,  however,  renewed  growth  returning 
upon  the  cessation  of  the  remedy.  To  be  of  service  ergot  must  always 
be  given  so  as  to  produce  its  physiological  effect  upon  the  patient,  and, 
combined  with  digitalis,  it  acts  especially  well  in  controlling  hemorrhage, 
but  when  given  for  its  effect  upon  the  tumor  as  a  whole  it  may  be  given 
alone.  The  writer  has  found  that  when  administered  by  the  mouth  its 
effects  are  as  good  as  when  used  subcutaneously,  and  it  is  borne  much 
better  by  the  patient.  He  has  never  injected  it  directly  into  the  sub- 
stance of  the  growth,  as  has  been  advised  by  some,  and  doubts  the  wis- 
dom of  the  procedure,  especially  as  the  results  reported  appear  to  be  no 
better  than  those  obtained  by  the  prolonged  use  of  the  remedy  by 
mouth.  Of  course  the  possibility  of  ergotism  must  be  remembered,  but 
careful  use  will  obviate  this  risk.  The  fluid  extract  or  the  solid  aqueous 
extract  is  the  proper  form  for  administration.  The  remedy  may  be 
continued  for  weeks,  or  even  months,  at  a  time,  with  intermission  of  a 
Aveek  or  ten  days  every  four  or  six  weeks  as  conditions  indicate. 

Ansemia  will  sooner  or  later  appear  when  hemorrhage  or  hydrorrhoea 
prevails,  and  this  state  adds,  of  course,  to  every  one  of  the  derangements 
of  the  general  system.  It  should  therefore  be  combated  in  every  possi- 
ble manner.  The  preparations  of  iron  stand  first  as  systematic  reme- 
dies, but  iron  alone  frequently  fails  to  give  an  adequate  result :  it  should 
then  be  accompanied  by  inhalations  of  oxygen  gas,  the  inhalations  being 
taken  soon  after  the  administration  of  each  dose  of  iron.  Of  late  beef- 
marrow  has  been  used  as  a  remedy  for  this  defect :  it  can  be  given  as  an 
emulsion,  and  if  taken  in  some  vehicle,  such  as  beef-tea  or  bouillon, 
appears  to  be  tolerated  and  exerts  a  good  influence.  The  waters  of 
Schwalbach  and  Kreutznach  in  Germany  and  the  iron  waters  of  Sara- 
toga are  said  by  some  to  be  beneficial :  these,  aided  by  the  dietary,  the 
change  of  scene  and  climate,  no  doubt  tend  to  improvement  and  can 
be  prescribed  in  suitable  cases.  Strong  galvanic  currents  enjoyed  until 
recently  some  reputation  in  this  ailment,  but  the  improvement  in  o]5e- 
rative  measures  has  now  placed  this  treatment  at  a  disadvantage.  The 
current  appears  to  aid  in  the  relief  of  pain,  but  beyond  this  the  writer 
has  found  that  other  remedies,  such  as  ergot  and  the  curette,  which  can 
be  employed  with  as  little  risk  and  with  less  expenditure  of  time^  will 
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give  quite  as  good  results,  and  are  in  the  main  more  acceptable  to  the 
patient.  There  are  cases  of  impaction  of  these  tumors  in  the  pelvis  in 
which,  in  the  absence  of  adhesions,  the  tumor  may  be  pushed  out  of  the 
pelvii?,  to  the  great  relief  of  the  patient.  A  pessary  under  such  circum- 
stances would  be  useful  in  preventing  subsequent  prolapse  of  the  mass. 

Surgical  Treatment. — The  operations  which  may  become  necessary  in 
this  disease  can  be  best  described  by  dividing  them  into  two  groups  in 
accordance  with  the  line  of  approach  which  may  be  demanded  or  which 
the  operator  may  elect  to  follow.  One  is  by  way  of  the  vagina,  the 
other  is  that  through  the  abdominal  wall,  and  they  may  be  summarized 
as  follows  :  For  the  vaginal  route  they  are  curettement ;  ablation  of 
pedunculated  intra-uterine  fibroids  ;  removal  of  sessile  submucous  and 
certain  interstitial  tumors ;  removal  of  certain  subserous  tumors ;  liga- 
tion of  the  uterine  arteries  ;  removal  of  the  entire  mass  (uterus  and 
tumors).  For  the  abdominal  route  the  procedures  are — removal  of  the 
ovaries  with  or  without  ligation  of  the  ovarian  arteries ;  removal  of 
subserous  and  certain  interstitial  tumors ;  removal  of  the  entire  mass 
(uterus  and  tumors),  leaving  more  or  less  of  the  cervix ;  removal  of  the 
entire  mass  (uterus  and  tumors). 

Operations  by  the  Vaginal  Eoute. 

Turning  attention  first  to  the  vaginal  operations — for  all  of  which,  by 
the  way,  anaesthesia  and  scrupulous  cleansing  are  a  necessity — we  con- 
sider curettement.  In  any  case  presenting  hemorrhage  or  hydrorrhoea, 
and  in  which  the  more  radical  operations  are  eontraindicated,  the  sharp 
curette  should  be  freely  used.  The  writer  invariably  follows  curette- 
ment in  these  patients  with  the  gauze  packing,  because  he  believes  it 
gives  a  better  and  more  continuous  result.  Many  of  these  cases  have  a 
long,  nan'ow  cervical  canal  with  hard  and  rigid  walls,  rendering  it  diffi- 
cult to  maintain  the  dilatation  with  sufficient  permanency  to  permit  the 
free  escape  of  such  discharges  as  must  result  from  the  traumatism.  The 
gauze  packing  remedies  this,  because  it  not  only  can  remain  in  place 
forty-eight  hours,  but  can  be  readily  renewed  as  often  as  the  operator 
deems  proper  :  time  is  thus  afforded  for  a  proper  repair  of  the  trauma- 
tism, and  the  chances  of  salpingitis  are  diminished  accordingly.  The 
details  of  this  procedure  belong  to  that  part  of  this  work  treating  of  the 
diseases  of  the  endometrium.  Patients  should  be  made  to  understand 
that  curettement  is  never  a  curative  remedy  for  the  hemorrhages  of  these 
tumors,  because  as  long  as  the  disease  remains  and  the  process  of  men- 
struation is  active  the  conditions  causing  the  bleedings  will  recur. 

Pedunculated  .submucous  tumors  of  moderate  size  which  have  passed 
into  the  vagina  are  removed  as  follows  :  Seized  with  a  volsellum,  they 
are  drawn  forcibly  downward  until  the  pedicle  is  reached ;  this  is  then 
transfixed  and  tied  at  its  narrowest  portion,  after  which  it  is  cut  away. 
If  too  large  to  permit  ready  access  to  the  pedicle,  it  should  be  reduced 
by  morcellation,  after  which  its  remnant  should  be  drawn  downward  and 
the  pedicle  treated  as  above.  Should  it  protrude  at  the  external  os  and 
be  too  large  to  allow  the  operator  to  draw  it  into  the  vagina,  the  cervix 
should  be  incised,  after  which  traction  should  be  made,  and,  if  be  still 
held  back,  then  it  should  be  reduced  by  morcellation,  after  wliich  the 
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pedicle  may  be  brought  into  reach  and  treated  as  already  stated.  Some- 
times there  is  but  little  dilatation  of  any  part  of  the  cervical  canal,  the 
entire  tumor  being  within  the  cavity  of  the  uterus.  We  should  select 
the  time  of  menstruation,  and  attempt  at  that  period  rapid  dilatation, 
employing  incision  as  an  aid,  and,  having  brought  down  the  growth 
sufficiently,  proceed  to  remove  it  by  morcellation,  ligating  the  pedicle 
as  above.  If,  in  sjDite  of  the  softening  influence  of  menstruation,  the 
rigidity  be  still  such  as  to  forbid  rapid  dilatation,  the  slower  method  by 
tents  is  open  to  us ;  but  the  writer  prefers  to  gain  access  by  deep  incision 
of  the  anterior  cervical  region,  as  will  be  described  in  connection  with 
the  removal  of  sessile  and  interstitial  tumors.  If  there  be  difficulty  in 
reaching  the  pedicle,  one  may  enucleate  the  tumor,  or  at  least  that  por- 
tion next  the  pedicle,  and  then,  if  there  be  bleeding,  apply  a  clamp, 
which  can  be  left  in  place  twenty-four  or  thirty-six  hours.  One  is 
tempted  to  cut  off  the  smaller  tumors  without  previous  ligation,  and  with 
the  larger  ones  to  rest  content  with  enucleation.  If  prompt  uterine  con- 
traction can  be  secured,  it  is  perfectly  safe  to  do  either,  but  should  it  not 
be — and  sometimes  it  fails  us — troublesome  bleeding  may  arise.  Liga- 
tures should  be  left  long  enough  to  reach  into  the  vagina,  so  that  should 
they  fail  to  come  away  spontaneously  they  may  be  detached  later  by 
traction.  Sessile  submucous,  and  even  the  interstitial,  tumors  which  pro- 
ject sufficiently  into  the  uterine  cavity  can  also  be  removed,  provided 
we  can  gain  access  to  them.  This  depends  upon  the  state  of  the  cervix 
and  the  relation  of  the  tumors  to  the  cervix.  If  this  is  open  or  if  it  can 
be  opened,  and  if  the  growths  are  low  down  in  the  uterine  cavity  or  can 
be  drawn  down,  the  procedure  is  as  follows :  The  capsule  is  opened  at 
the  most  dependent  part  of  the  growth  :  it  is  then  turned  back,  so  as  to 
permit  the  volsellum  to  grasp  the  uncovered  tumor ;  this  is  then  pulled 
down,  while,  Avith  the  finger  or  some  such  enucleating  instrument  as  the 
spoon-saw,  the  tumor  is  separated  by  traction  alone  or  combined  with 
a  twisting  motion ;  the  tumor  can  thus  be  freed  and  drawn  from  its  bed. 
In  the  process  of  enucleation  care  must  be  taken  to  hug  the  growth  care- 
fully, so  as  to  avoid,  especially  in  the  case  of  interstitial  formation,  pene- 
tration of  the  uterine  walls.  Some  morcellation  may  be  needed,  but  this 
can  be  done  without  fear  so  long  as  the  capsule  is  respected.  As  soon 
as  the  growth  is  removed  the  chances  are  in  favor  of  enough  uterine  con- 
traction to  control  bleeding,  but,  should  any  continue,  clamps  may  be 
left  upon  such  points.  In  this  way  one  or  more  growths  may  be  success- 
fully removed.  A  serious  difficulty  is  present,  however,  whenever  the 
cervix  is  closed,  is  long,  and  is  rigid,  for  then  dilatation,  even  at  the 
menstrual  period,  and  even  aided  by  the  usual  incisions,  may  be  practi- 
cally impossible.  The  choice  then  lies  between  removal  of  the  uterus 
as  a  whole  and  an  incision  throughout  the  entire  cervix  into  the  uterine 
cavity.  Assuming  that  relief  in  one  way  or  the  other  is  imperative,  the 
question  turns  upon  the  state  of  the  patient :  if  it  be  poor,  owing  to  the 
greater  liability  to  sepsis  from  such  an  enucleation,  in  such  a  patient 
the  writer  would  prefer  total  removal,  but  if  the  conditions  be  good, 
enucleation  may  be  carried  out.  It  is  conducted  as  follows :  Separate 
the  entire  anterior  vaginal  attachment  from  the  uterus  with  the  thermo- 
cautery ;  peel  back  the  bladder  so  as  to  push  up  the  attachment  of  the 
peritoneum  to  the  anterior  face  of  the  uterus ;  conduct  this  carefully,  so 
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as  to  avoid  entering  the  cavity  of  the  peritoneum.  Holding  the  cervix 
well  down,  cut  it  open  throughout  its  extent,  and  carry  the  incision  into 
the  lower  segment  of  the  body  below  the  reflection  of  the  peritoneum. 
Seize  the  tumor,  incise  the  capsule,  and  deliver  by  twisting  and  morcella- 
tion,  rather  than  by  direct  traction.  Let  an  assistant  press  the  mass 
from  above  so  as  to  hold  it  well  down  in  the  pelvis.  By  doing  all  that 
is  possible  to  lessen  the  need  for  traction  upon  the  intra-uterine  tumor 
we  diminish  the  chances  of  converting  our  incision  into  the  body  of 
the  uterus  into  a  tear  which  may  extend  into  the  peritoneal  cavity.  In 
all  of  these  cases  it  is  wise  after  enucleation  and  removal  to  cut  away  the 
redundant  portions  of  the  capsule.  Clamps  may  be  left  in  place  to  con- 
trol bleeding.  The  incision  should  be  carefully  inspected  to  see  if  the 
peritonea]  cavity  has  been  entered,  for  if  it  has  been  the  opening  shoidd 
be  closed.  It  is  also  essential  that  the  bed  from  which  the  tumor  has 
been  removed,  as  well  as  the  cavity  of  the  uterus,  should  be  packed  with 
sterilized  gauze,  and  that  the  subsequent  care  of  the  case  should  be  sim- 
ilar to  that  required  in  vaginal  hysterectomy.  This  includes,  of  course, 
the  use  of  the  self-retaining  catheter.  Some  operators  remove  the  cervix 
entire  in  this  latter  class  of  cases,  but  the  writer  has  not  found  this  neces- 
sary. The  writer  has  omitted  mention  of  the  removal  of  pedunculated 
fibroids  with  the  galvano-cautery  wire  or  the  6craseur,  because  he  con- 
siders the  methods  described  both  safer  and  more  efficient.  Whenever 
the  uterus  is  inverted,  either  prior  to  the  operation  or  while  it  is  being 
executed,  it  should  be  returned  to  its  proper  form  after  the  operation  is 
completed.  The  packing  which  one  leaves  in  the  uterus  in  these  cases 
can  be  left  in  place,  as  a  rule,  forty-eight  hours,  but  should  temperature 
rise  sooner,  it  should  be  promptly  removed,  and  the  cavity  should  be 
washed  and  re-dressed.  This  should  thereafter  be  done  daily  until  proper 
convalescence  has  been  established.  It  is  needless  to  urge  that  if  the 
case  be  a  sloughing  fibroid  the  greatest  possible  care  in  all  the  details  of 
antisepsis,  both  during  and  after  the  operation,  is  essential :  the  surgeon, 
too,  should  be  in  this  case  on  his  guard  against  the  self-inflicted  wounds 
he  is  so  apt  to  sustain  in  difficult  vaginal  operations. 

Turning  next  to  subserous  tumors,  we  find  that  those  located  low 
down  on  the  uterus  upon  its  posterier  or  anterior  face  can  be  removed 
through  the  vagina,  provided  their  entire  bed  can  be  commanded.  If 
they  are  too  large  to  permit  this,  the  operation  should  not  be  made 
that  way.  This  implies  that  only  smaller  fibroids  should  be  so 
treated.  The  danger  of  hemorrhage  is  the  chief  cause  of  the  limita- 
tion, but  an  additional  cause  is  the  difficulty  experienced  in  prop- 
erly covering  over  the  bed  of  the  growth  with  the  peritoneal  capsule, 
from  which  most  of  them  may  have  to  be  enucleated.  A  roomy  vagina, 
a  broad  and  shallow  pelvis,  while  not  absolutely  essential  in  each  case, 
are  necessary  in  some  and  helpful  in  all,  as  the  reader  can  readily  under- 
stand. The  same  proviso,  by  the  way,  holds  good  with  pretty  much 
every  vaginal  operation,  as  we  shall  state  more  pointedly  later.  Having 
located  such  a  tumor  upon  either  the  anterior  or  posterior  face  of  the 
uterus,  the  operation  is  carried  out  on  the  following  lines  :  When  upon 
the  anterior  face  we  cut  through  the  anterior  utero-vaginal  junction  with 
the  thermo-cautery,  as  in  anterior  colpotomy.  We  then  push  off  the 
bladder  from  the  uterus,  as  in  vaginal  hysterectomy,  reaching  in  this 
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way  the  lowest  margin  of  the  tumor.  If  this  can  be  reached  without 
entering  the  peritoneal  cavity,  so  much  the  better,  for  we  may  then  suc- 
ceed in  enucleating  the  growth  subperitoneally.  The  capsule  is  incised, 
and  the  tumor  is  extracted  from  its  bed  by  traction  and  torsion,  as  with 
submucous  growths.  If,  on  the  contrary,  the  peritoneum  cannot  be 
sufficiently  displaced  to  permit  this  extraperitoneal  procedure,  we  then 
tear  through  that  membrane,  seize  the  tumor  at  its  most  prominent  point, 
incise  its  capsule,  and  enucleate  as  before.  Completing  this,  the  edges 
of  the  capsule,  when  possible,  are  brought  together  with  fine  catgut,  and, 
if  the  cavity  of  the  uterus  has  not  been  opened  in  the  enucleation,  the 
incision  through  the  peritoneum  is  closed,  the  vaginal  wall  being  left  to 
close  by  granulation.  If  the  uterine  cavity  has  been  opened,  then  make 
no  attempt  to  close  up  the  capsule,  but  stuff  gauze  into  the  bed  and 
bring  it  out  into  the  vagina.  If  the  enucleation  has  been  made  subperi- 
toneally, closure  of  the  capsule  can  be  ignored  and  the  vaginal  wound  is 
treated  as  above.  It  is  hardly  necessary  to  remind  the  reader  here  that 
curettage  and  cleansing  of  the  uterine  cavity  are  an  essential  part  of 
these  operations. 

When  the  tumor  is  situated  posteriorly,  we  open  with  the  cautery,  as 
in  posterior  colpotomy.  Owing  to  the  greater  frequency  of  adhesions 
about  these  posterior  tumors,  special  care  must  be  directed  to  the  protec- 
tion of  the  rectum :  this  can  be  secured  as  in  vaginal  hysterectomy  or 
total  morcellation.  These  adhesions  are  advantageous,  in  that  they 
permit  enucleation  without  entrance  to  the  peritoneal  cavity,  thus  fur- 
thering upon  the  posterior  face  the  purpose  the  loose  attachment  of  the 
peritoneum  in  front  permits.  Extraperitoneal  tumors  are  even  more 
favorable  for  this  operation,  but  more  than  the  usual  care  must  be 
bestowed  upon  the  rectum,  because  of  the  closer  relation  of  such  tumors 
to  that  organ.  We  may  ignore  suturing  the  capsule  in  both  of  these 
classes  of  cases.  If  the  tumor  be  free  of  adhesions  and  in  no  sense 
extraperitoneal,  enucleation  must  be  carried  on  as  with  similar  tumors 
anteriorly,  closing  the  capsule  or  not  in  accordance  with  the  rule  laid 
■down  for  the  anterior  tumors,  the  rules  for  drainage  being  the  same. 
Pedunculated  tumors,  Avhether  anterior  or  posterior,  can  be  treated  by 
ligation  alone. 

Ligation  of  the  uterine  arteries  is  offered  by  some  as  a  remedy  for 
fibroids,  the  object  being  much  the  same  as  in  ligation  of  the  ovarian 
vessels — an  arrest  of  growth.  Reports  as  to  ultimate  results  are  too  few 
to  warrant  an  opinion  for  or  against  the  procedure,  but  there  appears  to 
be  abundant  reason  to  believe  that  it  is  possessed  of  the  advantages  and 
disadvantages  of  ligation  of  the  ovarian  vessels ;  which  are  in  the  main 
arrest  of  growth,  with  a  tendency  to  subsequent  shrinkage,  and  a  fair 
chance  for  necrosis  of  certain  parts  of  the  growth  in  some  cases.  The 
procedure  is  advised  in  smaller  tumors,  and  is  executed  in  the  following 
manner :  The  anterior  vaginal  wall  is  separated  from  the  uterus  by  pref- 
erence with  the  cautery  :  a  vertical  opening  is  then  made  with  the 
cautery  or  scissors  into  the  cul-de-sac  of  Douglas ;  drawing  down  the 
uterus  forcibly,  the  uterine  artery  is  palpated  between  the  index  finger, 
which  is  passed  into  the  cul-de-sac,  and  the  thumb,  which  is  passed 
through  the  opening  in  the  anterior  vagina.  A  ligature  is  now  passed 
from  before  backward  above  the  artery,  and,  after  encircling  it  poste- 
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riorly,  is  brought  forward  beneath  the  vessel  and  out  at  the  anterior 
opening,  whence  it  is  passed  backward ;  it  is  then  tied  and  cut  short. 
The  same  procedure  is  next  executed  upon  the  opposite  side ;  then  the 
opening  into  the  cul-de-sac  is  closed,  the  vagina  is  packed  with  gauze, 
and  the  operation  is  complete. 

Removal  of  the  entire  mass  {uterus  and  tumors)  through  the  vagina  is 
an  operation  of  recent  date,  but  it  is  little  more  than  an  extension  of  the 
principle  of  morcellation  heretofore  applied  to  the  larger  submucous 
iibroids.  Some  operators  restrict  it  to  masses  not  larger  than  a  pregnant 
uterus  of  four  months.  Others,  on  the  contrary,  advocate  it  for  such  as 
are  fully  equal  to  a  uterus  pregnant  six  months.  The  smaller  the 
growth  the  easier  the  operation.  Soft  tumors  are  likewise  better  fitted 
for  the  operation  ;  therefore,  myomas  and  the  infected  puerperal  uterus 
are  specially  amenable  to  it.  The  condition  of  the  bony  pelvis  and  of  the 
soft  parts  must  also  be  considered,  for  a  narrow  virgin  vagina  affords 
less  room  than  that  of  a  midtipara,  and  a  wide  shallow  pelvis  is  far  more 
favorable  than  a  deep  and  narrow  one ;  so  that  while  it  is  possible  to 
remove  a  fibroid  the  size  of  a  pregnant  uterus  of  four  or  six  months  the 
conditions  enumerated  as  favorable  must  all  be  present.  The  operation 
is  more  direct,  and  therefore  easier,  when  the  cervix  can  be  at  once  brought 
well  down  into  the  vagina,  because  we  can  then  gain  early  access  to  the 
uterine  arteries.  When  it  is  displaced  and  almost  pinned  against  the 
symphysis  or  sacral  promontory,  as  it  may  be  by  large  subserous  tumors 
springing  from  the  lower  segment  of  the  uterus,  reduction  by  direct  mor- 
cellation of  such  tumors  may  be  needed  before  the  vessel  can  be  secured. 
Turning  now  to  the  operation,  we  find  that  the  technique  differs  accord- 
ing to  the  preference  of  individual  operators,  some  relying  wholly  upon 
clamps,  some  upon  ligatures,  and  others,  again,  employing  one  or  the 
other  as  conditions  favor.  The  writer,  however,  will  describe  the  ope- 
ration as  he  has  been  in  the  habit  of  performing  it.  It  is  a  vaginal 
hysterectomy  upon  an  extended  scale,  requiring,  therefore,  every  detail 
of  preparation,  both  general  and  local,  heretofore  mentioned  as  essential 
in  that  operation.  We  may  incise  the  vaginal  outlet  if  space  is  needed 
here  :  the  cervix  is  then  seized  with  a  blunt  volsellum,  drawn  forcibly 
down,  and  the  vagina  is  separated  from  the  uterus  with  the  thermo-cau- 
tery.  The  bladder  is  pushed  back,  the  cul-de-sac  is  opened,  the  tissues 
at  the  side  of  the  cervix,  including  the  utero-sacral  ligament,  are  ligated 
and  cut  away  ;  the  next  ligature  can  usually  be  made  to  encircle  the  ute- 
rine artery.  When  ligated,  we  cut  away  the  lateral  attachments  of  the 
cervix  and  lower  segments  of  the  uterus.  This  procedure  is  now  repeated 
upon  the  opposite  side.  If  ligatures  cannot  be  applied,  then  we  use 
clamps,  one  large  one  on  each  side  being  sufficient.  If  the  cervix  be  in 
the  way,  it  may  be  cut  off  prior  to  the  ligation  or  clamping  of  the  ute- 
rine artery,  bleeding  from  it  being  controlled  meanwhile  by  traction ; 
assuming,  however,  that  it  is  not,  we  leave  it  as  a  point  for  traction  until 
the  above  ligation  is  completed  ;  then  we  cut  it  away.  Seizing  the  stump^ 
we  drag  it  down,  and,  completing  the  separation  of  the  bladder,  which^ 
in  some  cases,  may  have  been  drawn  upward  upon  the  anterior  face  of 
the  tumor,  we  sever  the  utero-vesical  fold  of  peritoneum.  The  lower 
segment  of  the  uterus  is  now  so  well  cleared  of  its  attachments  that 
morcellation  may  be  commenced  (Fig.  337). 
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We  have  assumed,  so  far,  that  lateral  and  posterior  vaginal  retractors, 
as  in  vaginal  hysterectomy,  have  been  used.  We  now  take  the  broad, 
long-beaked  posterior  retractor  and  carry  it  as  deeply  into  the  sacral 
curve  as  we  can  get  it.  The  lateral  retractors  are  likewise  carried  as  far 
into  the  pelvis  as  they  can  be  placed,  and  one  for  the  anterior  wall  is 
placed  between  the  bladder  and  the  uterus.  By  these  retractors  we  not 
only  hold  open  the  vagina,  but  shield  the  walls  and  viscera  from  harm 
during  morcellation.  The  operation  is  now  continued  as  follows  :  Keep- 
ing up  traction  ujDon  the  stump,  we  cut  out  a  core  from  the  centre  of  the 
tumor  aided  by  the  volsellum ;  we  next  cut  away  the  sides,  guarding 
exposed  points,  when  necessary,  by  the  fingers  of  the  disengaged  hand, 
an  assistant  then  holding  the  volsellum.     Returning  to  the  centre  of  the 

Fig.  337. 


Removal  of  the  entire  uterus  by  morcellation  in  fibroid  disease,  shown  in  section  :  A,  knife ;  B, 
volsellum ;  C,  perineal  retractor. 


mass,  we  again  cut  out  its  interior ;  then  treat  the  sides  as  before. 
Working  in  this  manner,  the  ovarian  vessels  are  reached ;  these  are 
ligated  or  clamped  as  one  prefers.  Such  bleeding  points  as  may 
appear  from  the  severed  ends  of  the  broad  ligament  between  the  uterine 
and  ovarian  arteries  are  ligated  or  clamped  as  seems  best ;  the  bleeding 
from  the  tumor  is  held  in  check  by  the  application  of  steady  traction,  for 
it  is  useless  to  waste  time  in  clamping  or  ligating  there.  The  sides  of 
the  uterus  are  the  points  to  aim  for  in  this  endeavor,  because  from  thence 
comes  the  blood-supply.  By  these  methods,  using  knife  or  scissors  as 
seems  appropriate,  we  finally  rednce  and  deliver  the  mass.  A  sharp 
lookout  must  be  kept  for  the  intestines  and  omentum,  which,  if  adhe- 
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rent,  can  be  readily  separated  from  the  tumor.  If  injured,  the  intestines 
should  be  repaired  at  once.  As  to  the  tubes  and  ovaries,  they  are  not 
disturbed  unless  diseased.  If  diseased,  they  are  tied  or  clamped  and 
removed.  As  soon  as  the  tumor  is  removed  the  ligature  or  the  clamps 
should  be  carefully  examined  to  see  if  they  are  secure.  Such  bleeding 
points  as  now  appear  should  be  tied  or  clamped.  The  peritoneum,  an- 
teriorly and  posteriorly,  should  next  be  drawn  down  and  attached  by 
two  or  three  sutures  to  the  cut  edge  of  the  vagina ;  the  field  is  now  irri- 
gated with  sterilized  water  ;  a  gauze  drain  is  passed  into  the  peritoneal 
cavity,  its  inner  end  resting  in  the  sacral  curve  ;  the  vagina  is  packed 
loosely  or  tightly  with  gauze  according  as  the  opening  into  the  cavity  is 
small  or  large  ;  and  the  end  is  brought  out  at  the  vulva,  so  as  to  be  in 
contact  with  the  outer  dressing.  Some  use  for  the  drain  and  vaginal 
packing  gauze  sterilized  by  boiling  in  glycerin  ;  others  rely  merely  upon 
gauze  sterilized  in  the  usual  manner.  The  subsequent  dressing,  includ- 
ing the  use  of  the  retention  catheter,  is  the  same  as  already  described  for 
vaginal  hysterectomy.  It  sometimes  happens  that  the  intestines  will 
drop  into  the  vaginal  opening  in  such  manner  as  to  embarrass  one  in 
placing  the  gauze  drain  and  packing  in  position  ;  when  such  is  the  case  it 
can  be  obviated  by  raising  the  hips  somewhat  while  placing  them.  The 
packing  should  be  removed  on  the  second  day,  the  drain  on  the  fourth, 
care  being  taken  not  to  use  violence,  for  one  might  draw  down  an  in- 
testine or  the  omentum.  If  it  clings,  it  is  best  to  dislodge  it  by  twist- 
ing, but  a  day  or  two  more  may  be  granted  if  it  be  at  all  difficult  of  re- 
moval. As  soon  as  the  packing  and  drain  are  withdrawn,  vaginal 
douching  with  a  solution  of  boracic  acid  or  permanganate  of  potash 
should  be  instituted,  the  douching  to  be  twice  daily  or  oftener  if  there 
be  appreciable  odor.  Morphine  may  be  given  these  patients  without  fear 
of  the  troublesome  consequences  witnessed  after  laparotomy,  and  where 
clamps  are  used  it  is  almost  a  necessity  with  many  patients.  The  bowels 
:are  not  moved  until  the  third  day,  unless  temperature  or  late  vomiting 
occur  ;  when  either  of  these  appears  they  are  promptly  moved.  An  ab- 
dominal pad  and  binder  are  always  a  comfort  to  these  cases,  especially  if 
the  tumor  removed  is  a  large  one.  As  a  rule,  the  patients  are  able  to  sit 
up  at  the  end  of  ten  days  or  two  weeks,  and  have  a  convalescence  better 
than  that  observed  after  laparotomy  :  they  can  return  more  quickly  to 
their  usual  diet,  and  consequently  regain  strength  more  rapidly.  All 
operators  agree  as  to  the  difficulty  in  removal  by  laparotomy  of  tumors 
of  size  springing  from  the  lower  segments  of  the  uterus :  such  tumors 
also  make  it  the  harder  to  perform  either  complete  or  incomplete  hyster- 
ectomy, seeing  that  they  obscure  the  pedicle  of  the  growth.  They  do  not 
offer  any  special  difficulty  to  vaginal  morcellation,  however,  unless,  as 
already  stated,  they  fix  the  cervix  eccentrically  against  the  symphysis,  for 
instance — or  unless,  as  with  some  tumors  which  grow  laterally  between 
the  folds  of  the  broad  ligament,  they  envelop  and  obscure  the  uterine 
artery.  This  last  condition  demands  patience  and  care  in  locating  the 
vessel,  else  we  will  fill  up  the  vagina  with  clamps  at  the  outset — some- 
thing to  be  avoided  in  every  case.  Anterior  and  posterior  tumors  which 
prevent  access  to  the  cervix  are  first  removed,  following  out  the  plan  of 
operation  already  described  as  appropriate  to  such  subserous  bodies.  If 
during  their  removal  there  be  inordinate  bleeding,  clamps  may  be  freely 
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used,  because  as  soon  as  the  way  to  the  cervix  is  cleared  we  can  secure 
the  uterine  vessel  and  be  thus  rid  of  the  clamps. 

Finally,  let  us  say  that,  although  the  operator  may  elect  to  operate 
through  the  vagina  in  a  given  case,  this  in  no  manner  binds  him  to  that 
route  alone.  If  conditions  are  met  with  or  arise  which  cannot  be  prop- 
erly dealt  with  from  below,  we  must  not  hesitate  to  enter  from  above. 

The  extensive  adhesions  which  sometimes  accompany  these  tumors, 
have  been  regarded  by  some  operators  as  so  surely  necessitating  an  ulti- 
mate laparotomy  that  they  have  been  disposed  to  consider  them  as  posi- 
tive indications  against  the  vaginal  operation  ;  but  this  is  not,  in  reality,. 
the  case.  In  tumors  of  appropriate  size  such  adhesions  are  nearly  always, 
confined  to  the  omentum,  the  sigmoid,  the  csecum,  the  appendix,  or  a 
coil  of  small  intestines  :  all  of  these  can  bear  sufficient  downward  trac- 
tion to  bring  them  into  reach,  so  that  they  can  be  separated  with  com- 
parative facility ;  but  if  this  cannot  be  done,  so  as  to  leave  a  satisfactory 
condition  behind,  laparotomy  should  be  done. 

Opeeations  by  the  Abdominal  Route. 

Removal  of  the  ovaries,  Avith  or  without  ligation  of  the  ovarian  ves- 
sels, is  a  procedure  which  may  be  resorted  to  when  a  radical  operation  is 
contraindicated.  Its  purpose  is  the  induction  of  a  premature  menopause, 
so  as  to  induce  atrophy  of  the  tumor.  It  is  specially  applicable  to. 
medium-sized  or  small  tumors — myomas  by  preference,  particularly  ta 
those  which  bleed  inordinately — and  not  infrequently  an  excellent  result 
is  obtained.  The  operation  is  not  always  an  easy  one,  liowever,  because 
the  ovaries  may  be  imbedded  in  adhesions,  and  the  adherent  tissue  of 
the  tumor  or  broad  ligaments  may  be  so  vascular  as  to  forbid  its  attempt : 
we  can  leave  them  in  place  and  ligate  the  ovarian  vessels  at  the  border 
of  the  pelvis  instead.  If  they  can  be  removed,  this  should  be  done  much 
after  the  manner  employed  in  simple  oophorectomy,  extra  care  being 
taken  not  to  perforate  neighboring  vascular  areas.  One  should  not  for- 
get, in  contemplating  ligation  of  the  ovarian  vessels,  that  cases  have  been 
reported  in  which  subsequent  necrosis  of  the  tumor  has  taken  place.  The 
combination  of  oophorectomy  with  ligation  of  the  vessels  is  open  alsa 
to  the  same  suggestion. 

Removal  of  subserous  and  certain  interstitial  tumors  is  the  operation 
known  as  myomectomy.  It  differs  in  subserous  tumors  according  as  the 
growth  is  pedunculated  or  sessile.  If  pedunculated,  the  operation  is  quite 
simple,  being  no  more  difficult  than  the  removal  of  a  pedunculated  ova- 
rian tumor.  The  pedicle  is  transfixed  and  tied  as  in  ovariotomy.  Should 
the  tissues  be  soft,  the  ligature  may  cut  through  before  it  can  be  drawn 
sufficiently  tight :  in  that  event  the  stump  must  be  treated  by  deep  coap- 
tation sutures,  so  as  to  compress  the  open  vessels.  In  severing  the  tumor- 
encroach  rather  upon  it  than  the  uterine  wall,  so  that  abundant  tissue 
may  be  left  at  the  stump  for  such  measures  of  hsemostasis  as  may  be  needed. 
If  the  tumor  be  sessile,  we  incise  the  capsule  and  enucleate  it  from  its 
bed  ;  we  then  close  the  wound  much  after  the  manner  employed  in 
Csesarean  section  :  first,  a  row  of  deep  sutures,  then  a  layer  of  superficial, 
so  as  not  only  to  approximate  the  walls  of  the  bed  of  the  growth,  but 
bring  together  and  turn  in  the  edges  of  its  capsule.     Interstitial  tumora 


638      SURGICAL  DISORDERS  AND  DISEASES  OF  THE   UTERUS. 

may  also  be  removed  by  a  like  process  of  enucleation,  but  here  there  is 
danger  of  opening  into  the  uterine  cavity — an  occurrence  which  is  very 
liable  to  occasion  infection  of  the  exposed  uterine  tissue,  and  which  we 
know  to  be  fraught  with  the  dangers  of  sepsis.  If  this  cavity  can  be 
cut  oiF  by  suturing  the  mucous  membrane,  this  danger  may  be  obviated ; 
but  one  should  not  feel  too  sure  upon  this  point,  for,  in  spite  of  the 
prior  cleansing  of  the  uterine  cavity,  the  danger  of  infection  is  present. 
Such  cavities  can  rarely  be  rendered  aseptic  ;  so,  upon  the  whole,  we 
would  prefer  to  remove  the  uterus  in  such  a  case.  If  we  have  avoided 
the  uterine  cavity  in  the  enucleation,  we  then  treat  the  bed  of  the  tumor 
in  the  manner  suggested  for  sessile  subserous  growths.  The  tumors  best 
suited  to  this  operation  are  those  situated  high  up  on  the  uterus  and  upon 
the  anterior  or  posterior  face.  Tumors  at  the  sides,  while  they  have 
been  removed  in  this  way,  are  liable  to  have  vascular  connections  of 
such  magnitude  as  to  endanger  the  result.    We  will  allude  to  this  again. 

We  now  come  to  the  more  important  abdominal  operations,  seeing 
that  they  involve  the  removal  of  the  entire  fibroid  mass,  including  the 
uterus,  or  at  least  all  of  it  except  a  greater  or  less  portion  of  the  cervix. 
The  writer  will  treat  of  them  as  partial  and  complete  hysterectomy.  In 
partial  hysterectomy  some  part  of  the  cervix  is  suffered  to  remain,  and 
for  this  purpose  two  types  of  operation  are  in  vogue.  In  one  the  stump 
is  treated  extraperitoneally,  by  Avhich  term  it  is  designated  ;  in  the  other 
it  is  dropped  into  the  peritoneal  cavity,  and  is  called  the  intraperitoneal 
method.  It  seems  probable  that  in  time  both  will  be  abandoned  in 
favor  of  the  complete  operation,  but  a  sufficient  number  of  operators 
still  employ  them  to  make  it  necessary,  if  for  no  other  reason,  to  describe 
them.  In  addition,  there  may  be  cases  in  which,  owing  to  the  state  of 
the  patient  or  the  difficulty  which  some  operators  may  experience  in 
doing  the  complete  operation,  the  jjartial  operation  may  be  indicated. 

In  all  abdominal  operations  large  tumors  necessitate  large  openings 
in  the  abdominal  wall,  because  their  solidity  forbids  such  reduction  in 
size  prior  to  reiuoval  as  can  be  had  in  fluid  tumors.  It  may  be  neces- 
sary, therefore,  to  make  fully  as  large  an  incision  as  has  been  described 
in  connection  with  the  Porro  modification  of  the  Csesarean  section.  In 
other  words,  it  must  be  large  enough  to  permit  ready  delivery  of  the 
mass. 

The  Extraperitoneal  Method. — Having  made  the  incision,  care  being 
taken  to  avoid  the  bladder,  which  may  be  spread  out  upon  a  good  part 
of  the  anterior  surface  of  the  tumor,  the  hand  is  passed  in  and  the  sur- 
face of  the  growth  is  examined  to  determine  its  attachments ;  and  by 
this  is  meant  not  merely  its  natural  attachments,  but  those  due  to  adhe- 
sions. The  contour  of  the  growth  is  also  estimated  at  the  same  time. 
If  it  be  free  from  adhesions  and  movable,  we  at  once  ligate  the  round 
and  upper  border  of  the  broad  ligament,  preferably  outside  the  ovary  ; 
this  secures  the  ovarian  vessels.  A  second  ligature  or  clamp  is  placed 
upon  the  upper  border  of  the  broad  ligament  at  the  cornua,  which  pre- 
vents escape  of  blood  from  the  tumor  when  the  ovarian  vessels  are  cut. 
The  same  procedure  is  now  carried  out  upon  the  opposite  side.  We  now 
cut  between  the  ligatures,  or  clamp  and  ligature  if  the  former  has  been 
used,  and  thus  free  the  upper  part  of  the  mass.  If  the  upper  part  of  the 
broad  ligament  be  so  short  as  to  hold  the  tumor  down  firmly,  we  may 
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cut  between  the  clamp  and  ligature  upon  the  first  side  before  attempt- 
ing to  ligate  the  second.  Assuming  that  the  growth  is  free  from  adhe- 
sions, we  now  deliver  it.  This  is  done  by  traction  with  a  corkscrew  or 
the  volsellum,  aided  by  compression  of  the  abdominal  surface  above  the 
fundus  of  the  growth,  or  else  by  enlarging  the  incision  and  turning  it 
out  with  the  hand  passed  below  it.  If  there  be  adhesions,  these  are 
carefully  inspected,  and  as  the  tumor  is  raised  they  are  separated  by 
brushing  them  back  with  a  sponge,  or  if  too  firm  for  this  are  separated 

Fig.  339. 


Hegar's  ligation  and  extraperitoneal  fixation  of  stump,  with  peritoneal  attachment. 

by  cutting  through  the  peritoneal  covering  of  the  tumor  and  peeling  it 
oif  beneath  the  viscera  which  happen  to  be  adherent.  To  prevent  raw 
surfaces,  the  edges  of  such  adhesions  should  be  united  upon  the  surface 
of  involved  viscera.  If  the  adhesions  are  long  enough  to  be  .severed 
without  risk  to  the  viscera,  they  can  be  ligatecl  and  cut  away,  and,  if 
thin  and  fragile,  need  only  to  be  torn  away  from  the  surface  of  the 
tumor  either  with  the  sponge  or  fingers.  The  mass  being  free  and  de- 
livered, we  lift  it  from  the  pelvis,  so  as  to  put  its  lower  attachments 
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somewhat  upon  tlie  stretch.  We  now  examine  the  relations  of  the  blad- 
der to  the  anterior  face  of  the  growth.  If  natural,  it  need  not  be  dis- 
turbed, but  if  it  encroach  upon  the  anterior  face  far  above  the  cervical 
junction,  it  must  be  separated  and  pushed  down.  We  then  encircle  the 
mass  at  or  just  above  the  cervix  with  an  elastic  ligature,  which  is  then 
forcibly  tied  and  cut  short,  the  ends  of  this  ligature  being  held  together 
by  a  clamp  so  as  to  prevent  the  possibility  of  its  becoming  untied  by  re- 
traction. Fixation-pins,  one  for  each  side,  are  now  passed  through  the 
stump  just  above  the  ligature,  but  run  obliquely  from  above  downward, 

Fig.  340. 


Plan's  extraperitoneal  fixation  of  pedicle.    (The  elastic  ligature  is  here  substituted  for  the  wire- 
loop  and  serre-noeud.) 

one  from  right  to  left,  the  other  from  left  to  right,  the  two  crossing  each 
other  in  the  centre  of  the  stump.  While  these  manoeuvres  are  being 
executed  an  assistant  guards  the  incision  above,  as  in  Csesarean  section, 
to  prevent  escape  of  the  intestine.  As  soon  as  the  pins  are  in  place  the 
tumor  is  cut  away  about  half  an  inch  above  them  and  the  stump  is 
placed  in  the  lower  angle  of  the  wound.  The  edges  of  the  incision  are 
now  adjusted  and  united  above  by  a  double  row  of  sutures,  one  for  the 
peritoneum,  another  for  the  remainder  of  the  wall.  This  form  of  union 
is  carried  out  until  the  stump  is  reached  (Figs.  338-340).  As  soon  as  the 
stump  is  reached  an  assistant  draws  it  up  with  a  volsellum  fixed  in  its 
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face,  and  the  operator  carefully  adjusts  the  peritoneum  about  it  below 
the  line  of  the  ligature,  and  stitches  the  one  to  the  other  throughout  the 
entire  circumference,  the  line  of  the  union  being  about  one-fourth  of  an 
inch  below  the  ligature.  If  the  stump  is  large,  it  may  be  reduced  in  size 
by  paring  and  cutting  it  down  within  the  peritoneal  covering  above  the 
ligature,  care  being  taken  to  leave  sufficient  tissue  to  hold  the  transfixion- 
pins  in  place.  As  soon  as  the  stump  has  been  attached  and  adjusted 
plates  are  placed  beneath  the  ends  of  the  pins  which  now  rest  upon  the 
surface  to  prevent  them  from  cutting  into  the  tissue  beneath  :  the  usual 
surface  dressing  is  then  applied.     This  closes  the  operation. 

Returning  now  to  certain  complicating  conditions  which  may  present 
themselves,  we  find  there  are  some  which  deserve  more  mention  than  we 
have  given  in  the  description  of  the  operation.  They  are  suppurative 
disease  of  the  appendages,  adhesions,  and  subperitoneal  growths  at  the 
bottom  of  the  mass.  Pyosalpinx  and  a  suppurating  ovary  are  not  un- 
common complications,  and  always  call  for  extra  care  in  removal.  They 
should  be  emptied  by  aspiration  before  removal  is  attempted,  and  this 
should  be  carried  on  with  every  possible  aid  to  a  clean  operation.  Full 
exposure  is  a  necessity,  and  a  painstaking  enucleation  or  dissection.  All 
of  this  should  be  done  before  any  attempt  at  removal  of  the  tumor  is 
made. 

We  have  called  attention  to  the  manner  of  dealing  with  the  more 
usual  adhesions,  but  there  are  cases  in  which,  owing  to  oft-repeated 
attacks  of  peritonitis,  the  whole  upper  surface  of  the  growth  is  covered 
with  dense,  firm,  and  very  vascular  adhesions,  the  tumor,  in  fact,  being 
fed  to  a  considerable  extent  by  vessels  from  this  source.  Enucleation 
of  the  tumor  from  this  capsule  of  adhesions  is  of  course  the  only  re- 
source, and  this  can  be  done  readily  enough ;  but  these  adhesions  may 
bleed  inordinately  and  embarrass  an  operator  greatly.  Patience  and 
alertness  will  prevail,  however,  and  enable  one  to  control  by  ligature 
an  extent  of  bleeding  surface  which  at  first  sight  may  seem  prohibitive. 

Tumors  which  project  beneath  the  peritoneum  at  the  base  of  the 
growth  are  of  two  general  types.  One  is  intraligamentous — that  is, 
growing  between  the  folds  of  the  broad  ligaments ;  the  other  springs 
either  from  the  anterior  or  posterior  face,  beneath  the  reflection  of  the 
peritoneum,  to  the  rectum  behind  or  to  the  bladder  in  front.  In  this 
particular  operation  all  are  the  more  serious,  in  that  they  must  be  enu- 
cleated before  a  proper  stump  can  be  obtained.  Those  upon  the  lateral 
and  posterior  surfaces  are  the  more  troublesome,  seeing  that  their  con- 
nections bleed  more  freely.  The  course  to  be  pursued  is  practically  the 
same  in  all :  the  peritoneal  covering  must  be  opened  and  the  tumor  care- 
fully enucleated  ;  then,  together  with  the  entire  mass,  it  is  to  be  drawn 
up,  so  that  the  elastic  ligature  may  be  passed  about  the  cervix  below  it. 
Fortunately,  when  once  they  are  freed  from  this  peritoneal  capsule  they 
can  be  so  well  uplifted  that  this  ligature  can  be  readily  placed.  This 
will  control  all  bleeding  from  the  side  of  the  tumor,  but  not  from  its 
bed.  Bleeding  points  must  be  sought  out  there  and  secured  by  separate 
ligature.  The  most  serious  condition,  however,  is  when  so  many  bleed- 
ing points  are  developed  that  there  is  oozing  from  pretty  much  the  entire 
bed.  If  it  comes  from  the  bed  of  a  posterior  tumor,  it  is  rarely  exten- 
sive and  generally  yields  to  a  firm  packing  of  gauze,  which  may  be  left 
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in  place  while  the  stump  is  being  adjusted  and  trimmed  down,  removing 
it  just  before  closing  the  incision  above,  or  else  leaving  it  in,  as  with  the 
Mikulicz  drain,  to  be  withdrawn  the  next  day,  the  opening  left  above 
the  stump  to  be  then  closed  by  tying  the  loose  sutures,  which  should  be 
placed  at  the  time  of  the  operation.  If  the  bleeding  surface  be  that  left 
after  the  removal  of  a  broad-ligament  tumor,  control  is  less  easy.  For- 
tunately, there  is  a  ready  method  of  accomplishing  it,  however,  which 
the  writer  has  found  in  one  case  to  answer  every  expectation.  Ligate 
the  anterior  trunk  of  the  internal  iliac.  But,  having  done  this  much, 
it  is  as  well  to  convert  the  operation  into  complete  hysterectomy.  Should 
drainage  be  deemed  necessary  in  these  cases,  it  should  be  made  with 
gauze  through  the  vagina  by  way  of  Douglas's  pouch,  a  free  opening 
being  secured  for  this  purpose.  Some  of  these  broad-ligament  tumors 
are  either  independent  of  the  uterus  or  else  attached  by  a  narrow  pedi- 
cle ;  these  may  be  successfully  removed  without  sacrificing  the  uterus, 
but  one  may  expect  troublesome  hemorrhage.  It  is  to  be  treated  upon 
the  lines  laid  down  above,  and,  should  drainage  be  deemed  necessary,  it 
must  be  made  through  the  vagina.  In  describing  the  method  of  ligating 
the  stump  in  the  extraperitoneal  operation  we  mentioned  only  the  rubber 
ligature.  The  serre-noeud  end  is  preferred  by  some  operators,  but  the 
ligature  answers  as  good  a  purpose,  is  more  simple,  and  requires  less 
attention.  The  great  objections  to  the  extraperitoneal  operation  are  the 
relatively  slow  convalescence,  the  opening  left  in  the  abdominal  wall 
(both  due  to  the  stump),  and  the  pain  and  shock  due  to  tension  upon 
the  pedicle.  The  first  and  second  can  be  minimized  by  reducing  the 
bulk  of  the  stump  to  the  smallest  possible  proportions  compatible  with 
freedom  from  hemorrhage  and  security  for  the  fixation-pins.  The  third 
and  fourth  can  be  obviated  by  securing  a  pedicle  of  sufficient  length. 
But,  spite  of  it  all,  a  sloughing  stump  must  be  the  result.  The  slough 
separates  in  from  one  to  two  weeks,  leaving  a  granulating  depression 
which  gradually  closes,  giving  always  a  weak  spot  in  the  abdominal 
wall. 

The  disadvantages  of  the  extraperitoneal  operation  are  so  self-evident 
that  the  writer  cannot  but  feel  it  will  soon  follow  the  paths  already  taken 
by  the  extraperitoneal  method  of  treating  the  stump  in  ovariotomy.  As 
far  back  as  1888  ^  he  endeavored  to  obviate  some  of  its  drawbacks  by 
enucleating  a  stump  in  such  manner  as  to  provide  a  peritoneal  envelope 
of  sufficient  length  for  easy  attachment  to  the  abdominal  wall,  the  stump 
proper  receding  within  this  capsule  to  a  point  below  the  plane  of  the 
abdominal  wall.  In  this  way  not  only  is  traction  upon  the  stump  obvi- 
ated, but  by  folding  in  the  capsules  at  its  attachments  to  the  wall  the 
smallest  possible  opening  in  this  wall  is  obtained.  Certain  modifica- 
tions were  subsequently  adopted,^  but  soon  after,  although  the  method 
had  proved  satisfactory  in  several  cases,  the  writer  abandoned  it  in  favor 
of  the  complete  method.  Professor  N.  Senn  of  Chicago,  no  doubt  mis- 
informed as  to  this  work,  reported  in  the  CkiGago  Medical  Record,  June, 
1894,  and  later  in  his  admirable  work  on  Tumors.,  a  similar  operation  as 
a  new  departure.  Although  the  writer  still  regards  it  as  inferior  to  com- 
plete extirpation,  yet  Senn's  advocacy  entitles  it  to  consideration  here. 

'  Ameriaan  Journal  of  Obstetrics,  vol.  xxi.  p.  303. 

'^  Transactions  American  Gynecological  Society,  1890,  vol.  xv.  pp.  137,  138. 
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It  is  performed  in  the  following  manner  :  Having  delivered  the  tumor 
and  ligated  the  ovarian  vessels,  round  ligaments,  and  upper  segments  of 
the  broad  ligament,  we  next  ligate  the  uterine  vessels  and  the  utero- 
sacral  ligaments  at  the  sides  of  the  uterus ;  then  make  a  circular  incision 
through  the  outer  covering  of  the  tumor  three  or  four  inches  above  the 
cervix,  and  turn  down  the  peritoneum  in  front,  the  peritoneum  and  ves- 
sels at  the  side,  and  the  peritoneum  and  outer  muscular  coat  posteriorly 
(Senn  merely  turns  down  the  peritoneal  covering).  The  collar  thus 
created  is  deepened  until  we  reach  the  base  of  the  tumor  (the  cervix)  ; 
then  cut  away  the  tumor  at  the  lowest  point  of  enucleation.  After  this 
secure  any  bleeding  points  that  may  appear.  Senn  excises  a  small  strip 
of  mucous  membrane  (the  cervical)  and  ajiproximates  the  cut  surface 
with  several  rows  of  catgut.  The  writer  burnt  out  the  cervical  canal 
with  the  cautery,  so  as  to  make  a  free  opening  into  the  vagina.  The 
capsule,  the  envelope  out  of  which  the  stump  has  been  enucleated,  is 
now  stitched  to  the  parietal  peritoneum  at  the  lower  angle  of  the  Avound  : 
its  cavity  is  stuffed  with  gauze  and  the  abdominal  incision  is  closed 
about  it.  Senn  removes  this  gauze  on  the  second  day,  and  the  opening- 
left  in  the  abdominal  w^all  by  its  withdraw^al  he  closes  by  tying  loose 
sutures  which  have  been  placed  at  the  time  of  operation.  The  writer 
withdrew  the  gauze  about  the  same  period  and  suffered  the  small  open- 
ing which  remained,  which  was  no  larger  than  that  left  by  an  ordinary 
glass  drainage-tube,  to  close  by  the  natural  shrinkage  and  granulation. 

The  Intraperitoneal  Method. — Here  also  more  or  less  of  the  cervix 
remains,  constituting,  in  the  writer's  estimation,  an  objection  to  the  pro- 
cedure. It  is  carried  out  in  the  following  manner :  The  steps  of  the 
operation  are  the  same  as  for  the  extraperitoneal  plan  until  the  base  of 
the  tumor  is  reached ;  then,  instead  of  encircling  it  with  the  rubber  liga- 
ture, we  proceed  at  once  to  the  ligation  of  the  uterine  arteries  at  the  side 
of  the  cervix.  The  utero-vesical  fold  of  peritoneum  is  turned  off  from 
the  uterus  so  as  to  expose  the  cervix  anteriorly ;  pushing  back  this 
attachment  laterally  so  as  to  displace  outward  the  ureters,  we  introduce  a 
strong  ligature  at  the  bottom  and  sides  of  the  excavation  thus  created, 
and  pass  it  from  before  backward  close  to  the  cervix  beneath  the  uterine 
artery  and  utero-sacral  ligament ;  then  bring  it  forward  above  these 
structures  so  as  to  encircle  them.  This  ligature  is  then  firmly  tied. 
The  manoeuvre  is  next  repeated  upon  the  opposite  side,  and  the  tumor  is 
now  cut  away ;  we  then  seize  the  stump  with  the  volsellum,  draw  it  well 
up,  and  enucleate  the  entire  supravaginal  portion  of  the  cervix  ;  this 
leaves  a  cup-shaped  depression,  which  is  covered  in  by  uniting  the  peri- 
toneum attached  to  the  bladder,  previously  removed  from  the  anterior 
face  of  the  lower  segment  of  the  uterus,  to  that  upon  the  posterior  face 
of  the  stump,  such  bleeding  points  as  had  been  met  with  having  been 
secured  with  catgut.  The  normal  retraction  of  the  tissue  at  the  pelvic 
floor  draws  the  pedicle  down  to  a  natural  position.  Should  the  cut 
edges  of  the  broad  ligament  gape  at  the  sides  of  the  pelvis,  they  should 
be  brought  together  with  one  or  more  stitches  of  catgut  or  silk.  Some 
operators  prefer  to  cut  out  the  mucous  lining  of  the  cervical  canal ; 
others  open  it  forcibly  and  drain  through  it.  If  the  ovaries  and  tubes 
have  not  been  removed  in  the  original  ligation  of  the  ovarian  vessels, 
they  may  now  be  taken  off.     Another  mode  of  removing  the  uterus  is 
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that  already  described  in  connection  with  abdominal  hysterectomy  for 
suppurative  disease  (Fig.  335).  In  both  operations  the  abdominal  wound 
is  closed  as  after  ovariotomy  or  complete  hysterectomy,  and  the  subse- 
quent course  and  treatment  are  the  same. 

Complete  hysterectomy,  or,  as  some  prefer  to  call  it,  pan-hysterectomy^ 
is  the  ideal  abdominal  operation.  It  is  as  safe  as  any,  and  it  not  only 
permits  complete  closure  of  the  abdominal  incision,  but  eliminates  the 
cervix  entire,  furnishing  the  best  route  for  di'ainage,  the  open  end  of  the 
vagina,  and  guarantees  a  better  ultimate  result.  From  his  own  stand- 
point the  writer  would  never  apply  any  of  these  operations  to  tumors 
that  could  be  removed  by  way  of  the  vagina.  (See  Vaginal  Operation 
for  limitations.)  The  operation  is  performed  after  the  following  plan  : 
Pack  the  vagina  forcibly  with  gauze,  so  as  to  fully  distend  and  elongate 
it ;  then  secure  and  sever  the  ovarian  vessels,  the  round  ligament,  and 
the  upper  part  of  the  broad  ligament  upon  both  sides,  as  already  described 
in  connection  with  other  forms  of  abdominal  hysterectomy.  If  the  tumor 
is  small  as  a  whole,  with  a  narrow,  short  pedicle — that  is,  with  the  lower 
segment  approximating  in  dimensions  the  normal  uterus — we  can  proceed 
to  operate  to  the  close  upon  the  same  lines  as  laid  down  for  removal  of 
the  uterus  by  abdominal  incision  in  suppurative  disease  (Figs.  331,  332, 
333,  334).  If  the  tumor  is  large,  having  a  thick  or  elongated  pedicle,  we 
then  make  a  departure  from  this  method,  as  follows  :  Draw  the  tumor 
or  stump  to  one  side,  open  the  base  of  the  broad  ligaments  from  the 
front,  isolate  and  tie  the  uterine  artery,  taking  special  care  to  avoid  the 
ureter.  Now  tie  the  tissues  of  the  utero-sacral  ligaments  close  to  the 
uterus,  and  then  enucleate  the  cervix,  as  in  Fig.  333;  then  invert  the 
structures  as  already  described  (Fig.  335)  in  connection  with  suppura- 
tive disease.  After  this  we  cleanse  the  peritoneum,  close  gapings  of  cut 
edges  of  the  peritoneum,  and  sew  up  the  abdominal  incision.  We  now 
loosely  pack  the  vagina  with  gauze,  apply  the  abdominal  dressings,  give  a 
stimulant  nutrient  enema,  and  place  the  patient  in  bed.  In  every  case 
of  hysterectomy  the  ovaries  and  tubes  should  be  removed.  Drainage 
should  be  omitted  in  all  clean  cases,  but  when  made  it  should  be  by  way 
of  the  vagina,  as  in  vaginal  hysterectomy.  The  retention  catheter  should 
then  be  employed.  Cases  complicated  with  a  pelvic  abscess  must  be 
drained  in  the  same  manner  as  pelvic  abscess,  the  open  abdominal 
method  being  employed  if  there  be  an  extensive  infecting  surface. 

The  after-treatment  of  all  cases  of  abdominal  or  vaginal  section  is 
much  the  same,  no  matter  what  may  have  been  the  condition  for  which 
it  was  undertaken.  As  a  rule,  the  bowels  should  be  moved  on  the  third 
day,  but  sooner  if  there  be  temperature  and  distention.  Salines  and 
enemas  generally  suffice,  but  in  obstinate  cases  small  doses  of  calomel 
triturates  of  \  grain  each  every  hour  for  six  hours,  to  be  followed  by  a 
saline,  will  be  found  useful.  This  measure  can  be  still  further  aided  by 
a  full  stimulating  enema  thrown  high  up  into  the  bowel.  If  the  stomach 
is  quiet,  fluid  food  may  be  commenced  at  the  end  of  about  twelve  hours. 
In  all  cases  involving  much  shock  or  exhaustion  stimulants  and  fluid 
food  should  be  given  by  the  rectum  at  the  close  of  the  operation,  and 
should  be  continued  at  intervals  of  from  four  to  six  hours  according  to 
the  receptiveness  of  the  bowel.  This  presupposes  that  the  rectum  has 
not  been  impaired  during  the  operation.     In  abdominal  cases  morphine 
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is  to  be  avoided,  but  it  may  be  given  in  vaginal  hysterectomy  with  little 
fear  of  harm,  the  patient  possessing  no  special  idiosyncrasy  toward  it. 
The  abdominal  stitches  are  removed  about  the  eighth  day,  and  the  sub- 
sequent care  of  the  case  relates  to  the  feeding,  which  should  be  simple 
but  generous — to  tonics,  which  should  be  selected  with  a  view  to  blood- 
making  and  tissue-building  properties,  iron,  quinine,  and  strychnia  being 
the  best. 

The  question  of  ancesthesia  in  these  operations  is  of  urgent  import- 
ance. The  writer  prefers  ether,  and  in  vaginal  hysterectomy,  where  less 
profound  intoxication  is  needed  than  in  the  abdominal  operation,  he  has 
found  the  conjoint  administration  of  oxygen  and  ether  after  the  Carson 
method  invaluable  :  patients  treated  with  this  combination  vomit  less 
and  react  better  and  more  quickly.  He  first  obtains  profound  anaesthe- 
sia with  ether  alone,  and  then  employs  the  combination.  It  fails  in 
abdominal  cases  in  general,  because  the  ansesthesia  is  insufficient  to 
ensure  complete  relaxation  of  the  abdominal  walls — a  condition  essential 
to  these  operations.  He  would  add,  finally,  that  in  abdominal  hysterec- 
tomy the  Trendelenburg  posture  is  of  the  greatest  service,  but  he  rarely 
resorts  to  it  until  the  time  arrives  for  dealing  with  the  uterine  arteries ; 
then  he  considers  it  an  essential. 

Suture  of  the  Abdominal  Incision. — No  better  place  than  this  can  be 
found  for  mention  of  an  appropriate  method  for  closing  the  abdominal 
incision  after  any  one  of  the  suprapubic  operations  herein  described.  It 
is  unfortunate  that  no  one  plan  has  yet  been  developed  which  commands 
universal  acceptance.  It  is  conceded,  however,  that  the  best  results 
follow  separate  suturing  of  the  important  layers  of  the  wall ;  it  is  a 
question  of  the  material  to  be  used.  If  catgut  could  be  made  sterile 
and  yet  absorbable — and  upon  this  matter  the  writer  is  still  a  skeptic 
— that  substance  would  be  the  best  material  for  the  deep  or  buried 
sutures.  Many  operators  prefer  silk,  silkworm  gut,  or  silver  wire,  but 
the  writer,  after  using  all  of  them,  has  adopted  the  following  method, 
proposed  by  Dr.  Geo.  R.  Fowler,  by  which  he  gains  proper  coaptation 
by  means  of  an  external  suture  only.  The  best  silkworm  gut  seems 
to  be  the  only  substance  fitted  for  the  method.  He  passes  the  suture 
so  that  when  in  place  it  forms  the  figure  of  8  in  the  tissue.  This 
method  has  been  in  use  elsewhere,  and  is  known  as  the  figure-of-8 
suture.  It  is  placed  as  follows :  Beginning  upon  the  left  side,  for 
instance,  we  pass  first  through  the  skin  and  fat  in  the  order  named,  then 
across  to  the  right  side,  where  it  passes  downward  through  the  fascia, 
muscle,  and  peritoneum,  being  entered  at  the  fascia  and  muscle  well 
back  from  the  cut  edge  :  emerging  beneath  the  peritoneum  near  its  cut 
edge,  it  enters  at  a  corresponding  point  under  the  peritoneum  of  the  left 
side,  then  through  the  muscle  and  fascia  of  this  side,  as  already  men- 
tioned. The  suture  is  then  recrossed  to  the  right,  and  is  brought  out 
through  the  fat  and  skin  to  the  surface.  If  the  subject  is  thin,  the 
fascia  may  be  included  with  the  skin,  instead  of  with  the  muscle  and 
peritoneum  as  above  described,  but  in  fat  subjects  the  arrangement 
should  be  as  first  mentioned.  In  excessively  fat  subjects  it  might  be 
better  to  leave  out  the  skin  and  fat,  permitting  them  to  close  by  granu- 
lation, applying  the  above  suture  only  to  the  fascia,  muscle,  and  perito- 
neum, including  the  fascia  in  the  outer  loop  of  the  figure  of  8,  the  muscle 
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and  peritoneum  in  the  inner.  Upon  drawing  this  suture  tight  the  effect 
is  virtually  the  same  as  a  double  row  of  sutures.  The  advantages  pos- 
sessed by  the  silkworm  gut  in  this  connection  is  not  only  its  freedom 
from  possibility  of  infection  and  subsequent  mural  abscess,  but  its 
strength,  and  above  all  the  ease  with  wdiich  it  can  be  withdrawn  from 
this  position.  It  can  always  be  readily  extracted — none  other  so 
readily. 

This  closes  our  article,  and  with  it  a  subject  we  have  endeavored  to 
present  as  fully  as  space  would  permit.  We  believe  w^e  have  given  the 
essentials  to  a  clear  comprehension  of  the  matter  treated,  but  should  any 
one  be  in  need  of  further  information,  it  may  be  had  in  most  of  the 
recent  works  devoted  especially  to  obstetrics  or  gynecology.  Differences 
will  no  doubt  be  found,  but  they  relate  mainly  to  matters  of  teclmique 
in  operations,  particularly  in  complete  hysterectomy.  The  rendering 
given  by  the  writer  is  based  upon  his  personal  experience,  and  it  is 
offered  for  what  it  may  be  w^orth. 


SURGICAL  DISEASES  OF  THE  OVARIES  AND 

TUBES. 

By  JOSEPH  TABER  JOHNSON,   M.  D. 


For  a  description  of  the  minute  anatomy,  physiology,  malformations, 
and  histology  of  these  organs  readers  are  referred  to  other  works,  as  the 
writer  is  limited  in  the  space  allotted  to  him  to  the  purely  surgical  dis- 
eases of  the  uterine  appendages. 

Ovaritis  consists  in  inflammation  of  one  or  both  ovaries,  and  may 
be  acute  or  chronic.  In  the  acute  form  the  surgeon  is  seldom  called 
upon  unless  an  abscess  forms,  requiring  evacuation  and  removal,  which 
will  be  described  under  the  head  of  Pyosalpinx. 

Chronie  Ovaritis. — The  great  majority  of  these  cases  will  be  relieved 
without  resorting  to  surgery.  In  a  small  number,  however,  in  which 
enlargement  occurs,  accompanied  by  adhesions  to  the  neighboring  tissues, 
producing  pain  and  otherwise  incurable  reflex  nervous  symptoms,  the 
removal  of  the  diseased  ovary  with  its  tube  becomes  a  necessary  and 
justifiable  operation.  Much  has  been  suggested,  and  something  accom- 
plished, however,  of  late,  in  the  conservative  surgical  treatment  of  these 
cases  by  which  a  portion  of  one  ovary  has  been  saved,  its  function  pre- 
served, the  disagreeable  symptoms  of  the  menopause  prevented,  and 
childbearing  has  remained  possible.  When  this  can  be  safely  done,  there 
are  many  reasons  why  the  mutilating  and  unsexing  operation  of  com- 
plete removal  should  be  modified  by  more  conservative  methods  of 
relief.  When,  however,  there  occurs  a  reasonable  doubt  in  the  course 
of  the  operation  that  all  the  diseased  portions  of  the  ovary  cannot  be 
removed  without  sacrificing  the  entire  organ,  it  should  be  unhesitatingly 
removed.  Inasmuch  as  its  accompanying  tube  is  of  no  use  after  the 
ablation  of  the  ovary,  it  should  in  all  cases  be  removed  also. 

In  fact,  ovaritis  seldom  if  ever  exists  without  having  been  preceded 
and  caused  by  salpingitis,  making  a  separate  consideration  of  the  etiology 
of  the  various  pelvic  inflammations  hardly  possible,  accepting  as  we  do 
the  very  evident  modern  pathology  of  the  inflammatory  diseases  of  the 
female  pelvic  organs. 

Endometritis,  either  septic  or  specific,  in  a  great  majority  of  cases 
causes  the  salpingitis,  which  in  turn  lights  up  an  ovaritis,  and  this, 
spreading  into  the  folds  of  the  broad  ligament,  sets  ap  a  pelvic  periton- 
itis, which  may  finally  result  in  a  general  peritonitis.  The  grave  and 
dangerous  possibilities  in  this  distressing  class  of  cases  constitute  one  of 
the  most  positive  indications  for  radical,  prompt,  and  thorough  surgical 
relief.  In  that  very  small  number  of  cases  of  puerperal  origin  where  the 
pelvic  infection  arises  from  a  lymphatic  distribution  of  the  poison  the 
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cellular  tissue  about  the  uterus  and  under  the  peritoneum  is  first  affected, 
the  ovarian  and  tubal  inflammations  and  the  pus-collections  being  sec- 
ondary. Experience  demonstrates  that  this  cause  of  pelvic  inflammatory 
disease  is  a  rare  exception.  Abscesses  resulting  from  this  cause  occur 
underneath  the  peritoneum,  only  appearing  in  the  pelvic  cavity  and 
involving  the  pelvic  viscera  after  rupturing  through  the  pelvic  peri- 
toneum. They  are  more  difficult  of  cure  than  primary  abscesses,  requiring 
after  evacuation  constant  irrigation  and  drainage  until  the  infected  cavi- 
ties and  areas  are  filled  in  by  new  and  clean  granulations. 

Chronic  inflammatory  diseases  of  the  ovaries,  incurable  by  other 
means,  require  removal  of  the  organs,  in  part  or  entirely,  by  a  technique 
to  be  presently  described.  This  operation  becomes  more  difficult  and 
dangerous  than  Battey's  operation  in  proportion  to  the  density  and 
number  of  adhesions  and  the  universal  involvement  of  the  tubes  and 
broad  ligaments. 

Ovarian  Abscess. — Pelvic  inflammatory  diseases,  resulting  in  pus- 
collections  in  the  ovaries,  are  so  identical  with  those  in  the  Fallopian 
tubes  in  etiology,  pathology,  symptoms,  and  treatment  that  for  descrip- 
tion see  Pyosalpinx. 

Prolapse  and  Hernia  of  the  Ovaries  come  under  the  attention 
of  the  surgeon  only  when  the  usual  means  for  replacement  and  retention 
practised  by  the  family  physician  have  failed. 

Causes. — The  ovaries  and  tubes  may  be  displaced  in  any  direction, 
owing  to  their  great  mobility  and  the  laxity  of  their  supports.  The 
direction  of  the  displacement  is  governed  by  the  nature  and  operation  of 
the  causative  influence,  whether  they  are  carried  up  or  down  or  farther 
to  the  right  or  left  side.  Thus  they  may  drop  downward  from  acquired 
increase  in  size  and  weight,  from  diseased  processes,  or  be  carried  out  of 
position  by  the  varied  changes  in  the  position  of  the  uterus  to  which  they 
are  attached.  The  ovaries  and  tubes  may  form  a  part  of  an  inguinal, 
femoral,  labial,  ventral,  or  umbilical  hernia,  and  they  were  found  by 
Kiwisch  in  the  foramen  ovale  in  one  case. 

The  symptoms  will  vary  according  to  the  cause  of  the  displacement 
and  the  location  of  the  ovary.  Pressure  causes  a  faint,  sickening  sensa- 
tion, and  is  produced  with  more  frequency  and  severity  when  the  ovary 
is  prolapsed  in  Douglas's  cul-de-sac,  where  it  is  often  squeezed  between 
the  retroverted  fundus  uteri  and  a  rectum  loaded  with  hardened  faeces. 
Coitus  is  painful,  and  numerous  reflex  symptoms  torment  the  patient. 
Whenever  the  ovary  becomes  adherent  to  the  surrounding  tissues  these 
symptoms  are  all  intensified,  and  pains  extend  into  the  ischio-rectal  fossa 
and  down  the  leg  of  the  affected  side. 

Diagnosis. — The  diagnosis  is  readily  made  by  digital  manipulation, 
the  educated  sense  of  touch  revealing  the  abnormally  located  ovary,  aided 
by  the  sickening  sensation  complained  of  by  the  patient  when  the  ovary 
is  pressed  upon.  Scybala  in  the  rectum  might  be  mistaken  for  a  pro- 
lapsed ovary,  but  when  it  is  remembered  that  these  are  not  painful  and 
are  frequently  multiple,  this  error  should  not  occur. 

The  surgical  treatment  of  dislocated  ovaries  and  their  accompanying 
tubes  consists  simply  in  their  removal.  This,  however,  should  never  be 
done  until  after  all  otlier  means  have  been  faithfully  and  skilfully  tried, 
and  have  failed,  and  not  then  unless  the  patient's  life,  health,  or  reason 
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is  seriously  threatened.  Oophorectomy  for  this  purpose  could  be  per- 
formed with  less  shock  and  risk  by  the  vaginal  than  by  the  abdominal 
route.  Byford  of  Chicago  and  Jacobs  of  Brussels  recommend  it — the 
former  only  in  non-adherent  cases,  the  latter  in  adherent  pus-tubes  and 
ovarian  abscesses  as  well. 

The  vagina  having  been  made  aseptic,  an  opening  is  made  posteriorly 
through  Douglas's  pouch  or  by  anterior  colpotomy,  so  as  to  avoid  the 
ureters  and  the  uterine  arteries,  the  ovaries  and  tubes  are  found  and 
hooked  down  into  the  opening,  transfixed  as  in  oophorectomy,  ligated, 
and  cut  oif.    If  there  is  no  hemorrhage  or  pus,  the  peritoneal  and  vaginal 

Fig.  341. 


Double  dermoid  cy^ts,  removed  during  pregnancy;  recovery  (Munde). 

opening  should  be  separately  closed.  If  irrigation  is  required,  it  can 
easily  be  practised  and  the  opening  only  partially  closed.  A  gauze  drain 
should  then  be  left  in  until  the  discharge  ceases,  when  it  should  be 
removed,  and  the  opening  will  close  of  itself  in  a  few  days. 

Ovarian  Tumors. — For  a  description  of  the  minute  anatomy,  mi- 
croscopical appearances  of  the  walls,  coverings,  lining  membranes,  and 
contents  of  the  numerous  abnormal  growths  of  the  ovaries,  tubes,  and 
broad  ligaments,  readers  are  referred  to  works  dealing  with  these  special 
subjects. 

Ovarian  tumors,  clinically  speaking,  are  either  fluid  or  solid.  The 
fluid  or  cystic  varieties  include  the  simple,  proliferating,  and  dermoid 
cysts.  Solid  tumors  may  be  of  the  fibroid,  sarcomatous,  or  carcinomatous 
varieties,  and  occur  much  less  frequently  than  cystic  growths.  Cystic 
tumors  may  develop  from  almost  any  point  or  structure  in  or  about  the 
ovary  and  tube,  and  also  in  the  folds  of  the  broad  ligament. 

Practically,  the  surgeon  finds  for  removal  tubo-ovarian  cysts,  par- 
ovarian, and  ovarian  tumors,  as  well  as  those  developing  from  the  organ 
of  Rosenmiiller,  the  hydatid  of  Morgagni,  and  the  duct  of  Miiller. 

These  cysts  may  be  unilocular,  multilocular,  glandular,  or  papillary, 
proliferating,  follicular,  dermoid,  and  parovarian.  They  may  attain  any 
size,  weighing  from  an  ounce  to  one  hundred  pounds.  True  ovarian 
cysts  of  the  glandular  and  proliferating  varieties  constitute  the  largest 
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tumors.  The  contents  of  the  smaller  tumors  are  mostly  a  clear  watery 
fluid,  except  the  dermoid,  which  contains  skin,  hair,  fat,  thick  sebaceous 
matter,  plates  of  bone,  and  teeth.  Large  multilocular  cysts  frequently 
contain  fluids  of  all  colors  and  varieties  of  density.  One  compartment 
of  the  tumor  may  contain  clear  fluid,  like  spring  water,  while  in  another 
the  contents  may  be  brown,  green,  or  black,  and  be  too  thick  to  run 
through  a  large  cannula.  Ovarian  tumors  may  be  of  a  mixed  character, 
partly  fluid  and  partly  solid. 

Tubo-ovarian  cysts  may  communicate  with  the  uterine  cavity  through 
the  patulous  tube,  and  a  large  tumor  be  prevented  by  the  gradual  evacu- 
ation of  the  fluid  contents  through  the  uterus  and  vagina,  thus  constitu- 
ting the  condition  known  as  a  profluent  ovarian  hydrops,  which  under  an 
erroneous  diagnosis  has  been  described  as  uterine  hydramnia. 

Solid  Tumoes. — These  occur  in  about  5  per  cent,  of  the  cases 
requiring  operation  in  the  varieties  known  as  fibromata,  sarcomata,  and 
earcinomata. 

Fibroid  or  myomatous  growths  of  the  ovary  are  rare,  seldom  or  never 
attaining  large  size,  though  Doran  has  reported  a  case  where  an  ovarian 
fibroid  weighed  seventeen  pounds,  and  Bland  Sutton  another  of  fifteen 
pounds  and  two  ounces.  The  writer,  out  of  more  than  three  hundred 
ovarian  operations,  has  met  with  but  one  true  fibroid  tumor  of  the 
ovary,  which  weighed  a  little  over  four  pounds,  and  was  successfully 
removed  from  an  old  lady  sixty-seven  years  of  age.  It  is  now  in  the 
Army  Medical  Museum  at  Washington. 

Sarcomata. — Sarcomata  generally  grow  from  both  ovaries  at  the  same 
time.  Many  of  the  solid  tumors  of  the  ovary  are  of  this  class.  Their 
rapid  growth  is  characteristic  and  often  suggests  the  diagnosis. 

Carcinomata  are  generally  secondary  developments  or  degenerations 
of  primarily  existing  cystomata  or  adenomata.  Ovarian  cancer  is  said 
to  occur  in  50  per  cent,  of  the  cases  simultaneously  on  both  sides. 

Etiology. — Very  little  is  definitely  known  as  to  the  causation  of 
ovarian  tumors.     They  occur  from  infancy  to  old  age. 

The  childbearing  age  has  been  supposed  to  cover  the  period  when 
they  were  most  frequent,  but,  while  this  may  be  true,  recent  papers  by 
Taber  Johnson  and  Howard  Kelly  report  about  one  hundred  and  fifty 
ovariotomies  in  women  between  sixty-seven  and  eighty-one  years  of  age. 
Bland  Sutton  has  recently  collected  60  cases  in  children  under  fifteen 
years  of  age,  23  of  which  were  dermoid,  16  ovarian  cysts,  and  16 
sarcomata.  Relatively,  they  occur  more  frequently  in  single  and  child- 
less married  women  than  in  multiparse.  Chlorosis,  family  tendency,  and 
sterility  are  also  named  as  causes. 

Symptoms. — The  first  symptoms  which  attract  attention  are  gen- 
erally those  arising  from  the  effects  of  pressure  upon  the  pelvic  viscera, 
chiefly  the  bladder  and  rectum,  causing  frequent  and  sometimes  painful 
desire  to  evacuate  these  organs ;  also  an  increasing  sense  of  weight  and 
pressure  in  the  pelvis,  causing  oedema  of  the  vulva  and  lower  ex- 
tremities, which  increases  to  such  an  extent  in  certain  dermoid,  intra- 
ligamentous, or  bound-down  varieties  of  tumors  as  to  demand  removal 
while  they  are  still  comparatively  small. 

As  the  tumor  increases  in  size  the  abdominal  and  thoracic  viscera  are 
more  or  less  interfered  with,  and  attacks  of  pain  from  direct  pressure 
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and  consequent  indigestion  are  frequent,  and  so  interfere  with  the  process 
of  digestion  and  nutrition  as  to  produce  a  gradual  and  characteristic 


Fig.  342. 
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racial  expression  of  patient  with  o%-arian  tumor  (fades  ovariana). 

emaciation,  also  causing  difficult  breathing  and  interference  with  the 
action  of  the  heart. 

Pain  may  be  caused  by  adhesions  to  the  various  organs  compressed 
and  by  circumscribed  attacks  of  peritonitis. 

The  menstrual  function  may  or  may  not  be  interfered  mth.  Too 
frequent  and  too  free  loss  of  blood  occurs  in  some  cases,  suggesting  a 


Facial  expression  of  patient  "with  ascites. 

diagnosis  of  uterine  fibroma,  while  just  the  opposite  condition  exists  in 
others,  confusing  the  diagnosis  with  that  of  pregnancy.  "While  sterility 
is  the  rule,  pregnancy  and  ovarian  tumors  not  infrequently  coexist. 
Munde  has  reported  six  successful  ovariotomies  on  pregnant  women. 
Pressure-symptoms. — These  are  more  serious  when  the  tumors  affect 
the  kidneys,  causing  albuminuria  and  dilatation  of  the  ureters  from  me- 
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chanical  interference,  at  times  amounting  to  a  hydronephrosis  or  to  tem- 
porary suppression  of  urine. 

All  of  these  symptoms  are  not  always  present.  Indeed,  women  have 
carried  large  tumors  for  months  without  troublesome  symptoms  of  any 
kind,  only  complaining  of  their  tight  clothing  and  the  weight  they  were 
carrying  about.  When,  however,  the  stomach  and  diaphragm  begin  to 
suffer  from  the  size  and  upward  pressure  of  large  tumors,  symptoms  of 
marasmus  arise,  nausea  and  vomiting  occur,  the  desire  for  food  is  lost, 
the  tongue  becomes  brown  and  dry,  the  facies  ovariana  is  rapidly 
developed,  and  the  patient  from  this  time  on,  unless  saved  by  ovari- 
otomy, rapidly  declines  in  flesh  and  strength,  the  process  involving 
nearly  every  tissue  and  organ  of  the  body  in  general  ruin  and  decay  of 
function,  until  she  dies  a  painful  and  miserable  death. 

The  physical  signs  are  made  out  by — 1st,  inspection  ;  2d,  palpa- 
tion ;  3d,  percussion ;  4th,  auscultation. 

The  rate  of  growth  of  the  tumor  is  determined  by  mensuration.     For 
a  correct  appreciation  of  these  signs  the  patient  should  be  properly  pre- 
pared— that  is,  she  should  be  un- 
TiG  344.  dressed,   in  bed,  with   an   empty 

bladder  and  rectum.  The  abdo- 
men being  exposed  to  view,  the 
following  points  can  be  gained  by 
inspection  :  the  size  of  the  tumor  ; 
Avhether  it  occupies  a  central  posi- 
tion or  grows  mostly  on  one  side ; 
whether  it  is  smooth  or  nodular, 
indicating  its  unilocular  or  multi- 
locular  variety  ;  solidity  or  fluid- 
ity, cystic  or  free  fluid  collection  ; 
fibroma  or  pregnancy.  The  color 
and  general  appearance  of  the 
skin  may  suggest  pregnancy  or 
previous  treatment  for  pain  and 
peritonitis. 

Palpation  is  made  by  one  or 
both  hands  over  the  abdomen,  de- 
termining the  presence  of  a  tumor, 
its  location,  whether  it  be  fluid 
or  solid,  irregular  in  outline  or 
smooth,  cystic  or  free,  or  sensitive 
to  the  touch.  Bimanual  palpation 
will  detect  the  degree  of  fluctua- 
tion. Thick- walled  cysts,  fat  ab- 
dominal walls,  colloid  contents,  or 
many  compartments  to  a  cystoma  will  prevent  the  wave  of  fluctuation 
from  being  so  distinctly  felt  as  in  a  unilocular  cyst. 

Percussion  aids  in  locating  the  growth,  in  determining  which  organ 
in  the  abdominal  cavity  is  diseased,  its  nature  and  extent,  and  in  differ- 
entiating all  abdominal  neoplasms  from  gaseous  collections.  The  neglect 
of  this  means  of  diagnosis  has  resulted  in  accidents  fatal  alike  to  the 
innocent  patient  and  the  reputation  of  the  bungling  surgeon.     The  his- 


Showing  emaciation  of  a  patient,  aged  fifty-three, 
from  whom  an  ONarian  tumor  weighing 
sixty-seven  pounds,  was  successfully  re- 
moved October,  1894. 
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tory  of  ovariotomy  discloses  the  sad  error  of  mistaking  phantom  for 
ovarian  tumors. 

Auscultation  is  of  especial  value  in  the  detection  of  pregnancy  alone 
or  coexisting  with  ovarian  tumors. 

Cause,  Duration,  and  Termination. — Fully  80  per  cent,  of  women 
having  ovarian  tumors  unrelieved  by  surgery  die  within  four  years  from 
the  origin  of  the  tumor ;  a  majority  die  within  three  years.  Of  the  re- 
maining 20  per  cent.,  some  die  earlier  from  accidental  causes  and  com- 
plications, such  as  rupture,  hemorrhage,  torsion  of  the  pedicle,  obstruc- 
tion of  the  bowels,  pressure  upon  the  ureters  involving  the  kidneys, 
peritonitis,  etc.,  while  a  few  live  a  varying  number  of  years,  from  five 
to  twenty.  The  character  of  the  tumor  determines,  to  some  extent,  the 
rapidity  of  its  growth.  Fibro-myomata,  dermoid  and  broad-ligament 
cysts  are  of  much  slower  growth  than  the  proliferating  and  glandular 
varieties.  Intraligamentous  cysts  are  not  of  a  rapid  growth  as  a  rule ; 
neither  are  the  papillary  cystomata.  These  cysts  after  tapping  rapidly 
refill ;  thus  within  seven  years  one  of  these  tumors  was  tapped  one 
hundred  and  five  times.  The  writer  tapped  an  old  lady,  upon  whom  he 
afterward  successfully  operated,  nine  times  within  a  period  of  eighteen 
months,  drawing  oif  between  forty  and  fifty  pounds  of  fluid  each  time. 
Recovery  has  resulted  from  ruptures  of  simple  cysts  containing  a  bland 
and  unirritating  fluid,  also  from  a  single  tapping  of  parovarian  cysts. 
This  fortunate  result  cannot  be  expected  from  the  other  varieties.  These 
patients  all  die  a  lingering  death,  worn  out  by  the  pressure  and  compli- 
cations of  the  tumor,  unless  rescued  by  the  surgeon.  The  earlier  ovari- 
otomy is  resorted  to  after  the  diagnosis  is  made  the  less  the  woman  will 
be  compelled  to  sufler,  and  her  safe  and  complete  restoration  to  health 
will  be  greatly  accelerated. 

Patients  allowed  to  drift  along  without  surgical  aid  or  subjected  for 
months  to  useless  medical  treatment  may  suffer  untold  misery  from  con- 
stant and  increasing  interference  with  the  abdominal,  often  the  thoracic, 
and  usually  the  pelvic,  viscera.  Death  may  occur  suddenly  from  rup- 
ture, peritonitis,  twisted  pedicle,  or  involvement  of  kidneys  or  bowels. 
Ascites  may  develop  or  malignant  degeneration  occur,  and  aid  in  push- 
ing the  patient  more  rapidly  toward  a  fatal  issue,  or  greatly  complicate 
and  jeopardize  what  might  otherwise  have  been  a  comparatively  safe  and 
easy  operation. 

Complications  may  arise  from  accidental  changes  in  the  cyst  itself, 
also  from  its  interference  with  the  functions  of  the  heart,  lungs,  kidneys, 
bowels,  etc. 

Rupture  of  the  cyst  is  sometimes  produced  by  falls,  blows,  or  other 
accidents,  or  may  be  due  to  changes  which  slowly  take  place  in  the  cyst- 
walls.  As  the  tumor  grows  larger,  its  wall  becomes  thinner  or  it  may 
ulcerate  through  into  the  bowels,  bladder,  or  peritoneum.  The  character 
of  the  fluid  generally  determines  the  result.  If  non-irritating,  no  harm 
follows,  and  the  patient  possibly  may  be  spontaneously  cured  by  the 
discharge  and  absorption  of  the  fluid.  If  the  ruptured  cysts  contain 
pus,  colloid  material,  or  the  decomposing  fat  of  a  dermoid,  peritonitis 
and  death  are  almost  certain  to  occur.  One  case  has  occurred  in  the  ex- 
perience of  the  writer  where  rupture  took  place  externally  at  the  navel. 
Should  rupture  occur  into  the  intestines,  bladder,  or  vagina,  the  slow 
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diminution  in  the  size  of  the  tumor  and  the  unexpected  discharge  of 
large  amounts  of  fluid  -n'ould  at  once  determine  the  location  and  nature 
of  the  accident.  If  into  the  peritoneum,  the  disappearance  of  a  cystic 
tumor  and  the  sudden  appearance  of  free  fluid  in  the  abdominal  cavitv, 
together  with  the  accompanying  symptoms,  would  reveal  what  hacl 
happened. 

Twisting  of  the  pedicle  occurs  slowly,  as  a  rule,  and  at  first  produces 
but  few  symptoms.  The  tumor  gradually  increases  in  size  where  sudden 
rotation  occurs,  especially  if  more  than  one  twist  exists  and  the  neck  of 
the  tumor  is  strangulated,  when  symptoms  of  peritonitis  rapidly  super- 
vene, causing  the  death  of  the  patient  unless  she  is  saved  by  an  imme- 
diate operation.  The  danger  is  much  in  proportion  to  the  extent  of 
strangidation.  There  may  be  anywhere  from  one  to  a  dozen  complete 
twists.  The  tumor  may  be  suddenly  increased  in  size  from  rupture  of 
distended  veins  and  hemorrhage  into  the  cvst. 

The  diagnosis  in  most  of  the  reported  cases  was  not  made  until  the 
actual  condition  became  apparent  at  an  o^^eration  done  hurriedly  to  save 
the  patient's  life.  Pain,  vomiting,  distention,  rapid  pulse,  all  indicate  a 
grave  condition,  and  should  these  symptoms  come  on  suddenlv  in  a 
patient  having  an  ovarian  tumor,  axial  rotation  may  A\-ith  much  certainty 
be  diagnosed. 

Rupture  of  a  distended  Fallopian  tube  might  simulate  twisted 
pedicle,  but  as  the  treatment  would  be  the  same  in  both  cases,  little 
barm  would  be  done  by  an  error  in  diagnosis.  Where  torsion  is  gradual 
or  chronic  the  symptoms  are  slow  or  in  proportion  to  the  amount  of 
strangulation.  In  long  pedicles  and  where  no  adhesions  have  formed 
the  tumor  may  rotate  back  again,  thus  untwisting  the  twist,  and  this 
alarming  condition  be  spontaneously  cured. 

Speedy  operation  is  the  only  known  remedy  for  twisted  pedicle. 
Unless  relieved  in  time  these  tumors,  having  their  blood-supply  cut  ofF, 
become  gangrenous,  rupture,  and  set  up  a  rapidly  fatal  peritonitis. 

Hemorrhage  into  the  cyst  may  be  caused  by  accidental  injury,  torsion 
of  the  pedicle,  puncture  of  a  vessel  during  tapping,  or  by  congestion 
and  inflammation  of  the  cyst-wall,  producing  over-distention  and  rupture 
of  its  vessels. 

The  damage  to  the  patient  is  serious  in  proportion  to  the  amount  of 
the  bleeding.  Slight  hemorrhages  do  little  harm,  while  the  amount  of 
blood  discharged  may  be  such  as  to  produce  collapse  and  recpiire  imme- 
diate operation  to  save  the  patient's  life. 

Inflammation  and  suppuration  of  the  wall  of  an  ovarian  tumor  may 
only  cause  slight  pain,  tenderness,  and  fever,  but  when  the  trouble  is 
caused  by  infection  from  a  septic  Fallopian  tube  or  from  an  unclean 
trocar  used  in  tapping  the  tumor,  from  adhesion  of  intestines  and  the 
admission  of  gases,  or  from^  a  suppurating  dermoid,  the  svmptoms  are 
all  intensified.  Especially  distressing  are  the  symptoms  when  caused  bv 
discharge  of  the  contents  of  a  dermoid  into  the  bladder  or  rectum,  as 
pieces  of  bone,  fat,  teeth,  and  locks  of  hair  irritate  the  bladder  and  are 
liable  to  block  up  the  urethra  or  intestine.  These  conditions,  when  diag- 
nosed, should  be  relieved  at  once  by  careful  operations.  Rents  in  the 
intestines  or  bladder  are  quite  likely  to  occur  when  separating  strong 
adhesions,  and  require  skilful  suturing  to  successfully  close  them.     A 
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little  more  time  spent  in  thorough  and  complete  work  here  would  save 
more  lives  and  redound  to  the  credit  of  surgery. 

Ascites. — It  was  formerly  taught  that  an  accumulation  of  ascitic 
fluid  in  the  abdominal  cavity,  coexisting  with  ovarian  tumor,  was  a  pretty 
sure  indication  of  malignancy.  It  is  now  known  to  result  also  from 
torsion  of  the  pedicle,  chronic  peritonitis,  rupture  of  the  cyst,  and 
hydronephrosis. 

Ovarian  tumors  of  the  papillary  variety  are  nearly  always  surrounded 
by  a  collection  of  ascitic  fluid.  AVhen  the  quantits^  of  fluid  is  not 
great,  it  is  of  actual  benefit  in  preventing  adhesions  and  may  render 
the  removal  of  the  tumor  easier.  Larger  collections  add  to  the  pres- 
sure-symptoms already  existing. 

Ascites  usually  is  present  with  fibromata  and  sarcomata  as  well  as 
with  carcinomata. 

Intestinal  obstruction  may  be  a  rapidly  fatal  complication  of  large 
ovarian  tumors.  It  may  be  caused  by  inflammatory  bands,  long  twisted 
pedicle,  or  by  direct  pressure. 

The  sudden  collapse  of  a  tapped  ovarian  tumor  may  drag  adherent 
intestines  into  a  condition  resulting  in  obstruction,  or  adhesion  may  take 
place  to  an  empty  punctured  cyst.  Twisting  or  volvulus  may  subse- 
quently occur.  ]\Ialignancy  may  extend  from  an  ovarian  tumor  so  as  to 
implicate  and  fatally  obstruct  the  intestines. 

Diagnosis. — The  earlier  literature  of  abdominal  surgery  is  so  marred 
with  instructive  records  of  errors  of  diagnosis  that  it  would  be  fair  and 
reasonable  to  expect  in  this  later  day  of  wonderful  achievements  that 
such  a  degree  of  proficiency  should  have  been  reached  as  to  make  a  clear 
mistake  wellnigh  impossible ;  but  such,  unfortunately,  is  not  the  case. 
We  read  accounts  of  operations  almost  daily  in  medical  journals  in  which 
one  form  of  abdominal  growth  has  been  mistaken  for  another.  Soft  ute- 
rine myomas  are  mistaken  for  ovarian  tumors,  and  vice  versa.  Thick- 
walled,  non-fluctuating  ovarian  tumors  are  diagnosed  as  fibromata,  while 
fibroids  in  their  turn  are  mistaken  for  pregnancy.  Operations  are  still 
reported  which  were  begun  as  a  hysterectomy  and  terminated  as  a  Porro 
or  Csesarean  section. 

Painful  dermoids  are  diagnosed  as  extra-uterine  pregnancy,  and  small 
ovarian  tumors  for  retroverted  uterus,  pyosalpinx,  ovarian  abscess,  or 
impacted  f?eces.  Large  cystomata  have  been  treated  for  ascites,  while 
ovariotomy  has  been  attempted  for  hydronephrosis,  hydatids  of  the  liver, 
and  phantom  tumors. 

In  describing  the  differential  diagnosis  of  ovarian  tumors  it  is  usnal 
to  divide  the  subject  into  small  and  large  tumors  or  into  pelvic  and 
abdominal  tumors. 

Pelvic  Tumors. — It  is  a  good  rule  for  a  beginner  in  examining  a  patient 
for  suspected  ovarian  tumor,  as  in  obstetrics,  to  go  over  in  his  mind  the 
chief  points  of  differential  diagnosis  between  the  gro^^'th  or  presentation 
thought  to  be  present  and  every  other  growth  or  presentation  which 
might  possibly  be  present.  In  this  way  one  early  contracts  the  habit  of 
differential  diagnosis.  More  mistakes  are  made  from  haste  or  carelessness 
than  from  ignorance. 

After  determining  the  existence  of  a  tumor,  the  next  question  which 
arises  is.  Is  it  ovarian,  or  may  it  be  something  else  ?     Does  it  contain 
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fluid  ■?  Can  it  be  a  distended  Fallopian  tube,  or  a  broad-ligament  cyst, 
or  the  result  of  pelvic  inflammatory  disease,  haematocele,  retroverted 
uterus  enlarged  from  pregnancy,  or  extra-uterine  pregnancy  ?  Is  it  a 
solid  tumor  of  the  ovary  or  uterus  ? 

In  answering  these  questions  there  is  little  chance  of  overlooking 
evidence  which  might  point  out  the  exact  nature  of  the  growth.  The  pre- 
vious history  of  the  case  usually  throws  much  light  on  the  diagnosis  : 
thus,  one  would  not  find  the  results  of  inflammatory  disease  unless  there 
had  been  a  previous  inflammation  accompanied  by  pain  and  fever,  or  a 
salpingitis  or  pyosalpinx  without  the  history  of  an  endometritis,  prob- 
ably sej)tic. 

Extra-uterine  or  normal  pregnancy  would  not  exist  before  puberty 
or  after  the  menopause,  or  without  the  presence  of  some  of  the  signs  of 
gestation. 

Solid  tumors  of  the  uterus  are  differentiated  by  their  hardness,  pain- 
lessness, or  intimate  connection  with  that  organ,  causing,  as  a  rule,  dis- 
placement and  more  or  less  hemorrhage ;  while  in  small,  solid  ovarian 
tumors  the  uterus  is  rarely  diseased  or  displaced  except  as  it  may  be 
pushed  out  of  position  by  the  enlarging  tumor. 

Large  or  abdominal  tumors  should  be  differentiated  from  the  follow- 
ing tumors  in  the  abdominal  cavit}' : 

Pregnancy. — The  history  of  the  enlargement  will  be  of  great  service 
in  forming  an  opinion.  Certainly,  some  of  the  signs  of  pregnancy  must 
be  present,  such  as  suppression  of  the  menses,  digestive  irregularities, 
discoloration  of  the  vulva,  softening  of  the  cervix,  and  later  on  foetal 
movements  and  heart-sounds,  etc.  In  pregnancy  the  enlargement  would 
be  uterine  and  continuous  with  the  cervix.  In  ovarian  tumor  the 
enlarged  uterus  can  generally  be  made  out  with  one  hand  above  the 
pelvis  and  the  examining  finger  in  the  vagina  or  rectum,  using  an 
ansesthetic  if  necessary. 

Hydramnios  may  lead  to  error  of  diagnosis,  but  surely  some  sign  or 
history  of  the  pregnancy  will  be  found  if  looked  for.  In  all  cases  of 
mistaken  diagnosis  known  to  the  writer  the  operator  has  admitted  that 
signs  had  existed,  but  to  which  he  had  not  attached  the  pro|)er  signif- 
icance or  which  he  had  overlooked  altogether. 

In  case  of  great  distention  the  cervix  will,  as  a  rule,  be  sufficiently 
open  to  permit  the  examining  finger  to  feel  some  portion  of  the  foetus, 
even  if  it  be  dead. 

Pregnancy  may  coexist  with  ovarian  tumor,  in  which  case  one  has  to 
decide,  when  the  enlargement  is  very  great,  whether  to  perform  ovariot- 
omy or  induce  premature  labor. 

If  the  child  is  alive,  ovariotomy  is,  as  a  rule,  the  better  and  safer 
operation.  Collections  of  air,  water,  or  blood  in  the  uterus  may  also 
confuse  a  diagnosis,  but  careful  bimanual  examination,  together  with 
the  previous  history,  should  clear  up  the  case. 

Fibroid  and  Jibro-ci/stic  tumors  of  the  uterus  are  sometimes  exceed- 
ingly difficult  to  differentiate.  In  case  of  a  small  fibroid  the  hard  nodu- 
lar, movable  mass,  connected  directly  with  the  uterus,  with  symptoms 
such  as  irregular  discharges  of  bloody  and  watery  fluids,  would  indicate 
its  nature.  Fibro-cystic  tumors  are  much  longer  accjuiring  a  large 
growth  :  they  are  rare,  they  form  a  continuous   mass  with  the  uterus, 
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and  have  hard  masses  upon  them  easily  made  out.  They  produce  less 
constitutional  disturbance,  and  rarely  occur  in  a  patient  under  thirty 
years  of  age.  The  fluid  from  a  fibro-cyst  coagulates  entirely  when 
withdrawn  and  exposed  to  the  air. 

Ascites. — The  abdominal  cavity  well  filled  with  ascitic  fluid  resembles, 
upon  inspection,  a  unilocular  ovarian  tumor,  but  when  other  means  of 
diagnosis  are  applied  the  error  should  be  corrected.  Percussion  at  once 
reveals  the  fact  that  the  intestines  float  on  top  of  the  fluid,  and  that  upon 
depression  of  the  abdominal  wall  no  tumor  is  found.  The  fluid  gravi- 
tates to  the  flanks,  and  these  regions  are  not  resonant.  A  dull,  flat  per- 
cussion-note is  produced  with  the  patient  in  the  recumbent  position.  In 
changing  her  position  the  tympanitic  resonance  changes  place.  If  the 
fluids  be  confined  within  the  limits  of  a  cyst,  these  changes  in  the  loca- 
tion of  the  fluid,  the  floating  of  the  intestines  to  the  top,  and  the  chang- 
ing percussion-notes  will  not  occur.  In  ovarian  tumor  we  find  dulness 
over  the  distended  area,  resonance  above  and  to  one  side.  In  cases  of 
great  distention  the  mesenteric  attachment  of  the  intestines  prevents  their 
floating  to  the  surface.  In  ascites,  with  the  patient  on  her  back,  by 
depressing  the  abdominal  wall  percussion  will  reveal  resonance. 

The  history  of  the  case  should  indicate  in  ascites  disease  of  the  heart, 
liver,  or  kidneys.  As  a  result  of  one  of  these  conditions  the  accumula- 
tions take  place  in  a  few  months,  while,  as  a  rule,  an  ovarian  tumor  to 
have  acquired  such  great  size  would  have  taken  from  one  to  three  years. 

A  solid  tumor  will  be  indicated  by  greater  resistance.  Small  solid 
ovarian  tumors  and  uterine  fibromata  with  long  pedicles  sometimes  coex- 
ist with  ascites,  and  may  even  cause  it  by  irritation  of  the  peritoneum. 
It  is  well  to  suspect  malignancy  when  ascites  coexists  with  ovarian 
tumor.  The  uterus  is  movable  in  ascites,  while  an  ovarian  tumor  is 
likely  to  crowd  it  up  against  or  just  above  the  pubis  or  to  one  side.  It 
is  impossible  to  move  it  about,  as  in  ascites. 

Encysted  ascitic  fluid  has  been  mistaken  for  ovarian  tumor,  and  the 
error  only  discovered  at  the  operation.  Howard  of  Baltimore  has  re- 
ported two  such  cases.  When  the  fluid  was  let  out  the  hand  could  be 
passed  into  an  enormous  cavity  containing  absolutely  nothing,  the 
abdominal  viscera  being  all  shut  off  by  the  walls  resulting  from  an 
inflammatory  process. 

Tuberculosis  of  the  perntoneum  may  cause  collections  of  free  fluid, 
also  a  tumor,  by  agglutinating  together  coils  of  intestines  and  omentum. 
This  disease  occurs,  however,  more  frequently  in  the  young,  and  is 
usually  accompanied  by  evidence  of  ttiberculous  disease  in  the  lungs  or 
some  other  part.  Tenderness  over  the  intestines  upon  pressure  and  an 
evening  rise  of  temperature  ought  to  aid  much  toward  clearing  up  a 
diagnosis. 

Phantom  tumor  may  distend  the  abdomen  to  a  great  extent.  These 
cases  have  been  diagnosed  ovarian  tumor,  also  as  pregnancy.  They 
occur  mostly  in  the  nervous  and  hysterical  class  of  women,  whose  un- 
governed  imagination  leads  them  astray.  An  ansesthetic  will  relax  the 
spasmodic  contraction  of  the  abdominal  muscles,  when  the  tumor  com- 
pletely disappears.  Percussion  will  settle  the  fact,  however,  that  the 
supposed  tumor  contains  nothing  but  wind. 

There  are  twenty  or  thirty  other  kinds  of  enlargement  which  may 
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take  place  in  the  abdominal  wall  or  abdominal  cavity  which  might,  if 
one  were  very  hasty  and  careless,  be  mistaken  for  ovarian  tumor,  but 
the  prudent  and  reasonable  exercise  of  the  ordinary  means  of  differen- 
tial diagnosis  should  keep  any  cautious  and  conscientious  surgeon  from 
these  mistakes.  Operations  should  not  be  undertaken  upon  a  snap 
judgment,  unless  great  urgency  exists  caused  by  a  twisted  pedicle  or 
sudden  rupture  of  a  cyst,  producing  hemorrhage  or  peritonitis.  Time 
should  be  taken  to  become  familiar  with  the  entire  mental  and  physical 
state  of  the  patient.  Repeated  examinations,  quietly  made  when  in 
doubt,  throw  much  added  light  on  the  case.  Nervous  and  frightened 
patients^  when  first  examined  by  the  consulting  surgeon,  often  forget  or 
misinterpret  important  facts  in  the  history  of  the  case,  which  may  be 
cleared  up  and  receive  their  proper  valuation  when  in  the  quiet  of  her 
room  or  in  a  hospital.  With  these  increased  opportunities  for  acquiring 
exact  information,  obesity,  ventral  hernia,  tympanitis,  fecal  accumula- 
tions, desmoid  tumors,  distended  bladder,  enlargements  of  the  liver, 
spleen,  or  kidneys  ought  not  to  be  mistaken  for  ovarian  tumors.  More 
doubt  will  exist,  however,  where  omental,  kidney,  spleen,  pancreas,  or 
liver-cysts  are  present.  Careful  study  of  the  previous  history  of  these 
tumors,  together  with  the  fact  that  they  -grow  from  above  downward, 
giving  flat  percussion-notes  above  and  leaving  the  abdomen  resonant  near 
the  pubes,  contrary  to  the  facts  when  the  growth  is  ovarian,  should  pre- 
vent error. 

The  tumor  having  been  diagnosed  as  ovarian,  it  will  be  interesting 
and  important  to  settle  the  question  as  to  whether  it  be  unilocular  or 
multilocular  or  of  the  dermoid  variety,  and  if  it  be  free  or  bound  down 
by  adhesions. 

The  wave  of  fluctuation  in  a  unilocular  cyst  is  unobstructed,  and  can 
be  plainly  felt  by  one  hand  on  the  side  of  the  tumor  while  a  slight  tap 
is  made  with  the  other  hand  on  the  opposite  side.  The  walls  of  separa- 
tion in  a  multilocular  tumor  prevent  the  percussion  impulse  from  ex- 
tending through  to  the  opposite  side.  These  tumors  grow  more  rapidly 
than  a  single  cyst,  and  when  the  compartments  are  numerous  and  small 
it  is  very  difficult,  if  not  impossible,  to  determine  whether  we  are  deal- 
ing with  a  soft  myoma  or  a  multilocular  ovarian  tumor. 

The  diagnosis  may  not  be  certain  until  an  exploratory  incision  reveals 
the  true  nature  of  the  case.  Dermoids  are  of  slow  growth,  never  attain 
great  size — are  more  movable,  and,  being  more  dense,  no  fluctuation  can 
be  felt.  It  may  be  expected  that  we  will  find  adhesions  where  inflam- 
mations have  occurred  and  also  from  the  long-continued  pressure  of 
very  large  tumors. 

The  most  frequent  location  for  adhesions  is  the  anterior  abdominal 
wall,  next  the  omentum.  The  most  dangerous  adhesions  are  to  the  in- 
testines and  bladder.  The  most  difficult  to  manage  are  those  deep  down 
in  the  pelvis.  One  cannot  be  positive  whether  adhesions  exist  or  not, 
but  if  the  abdominal  walls  are  movable  over  the  tumor,  and  the  tumor 
itself  can  be  pushed  about  to  some  extent,  they  are  not  supposed  to  be 
present.  The  most  dangerous  intestinal  adhesions  are  not  incompatible 
with  considerable  mobility,  as  they  move  with  the  tumor. 

Exploratory  Puncture. — When  there  still  remains  considerable  doubt 
as  to  the  nature  of  the  tumor,  it  was  more  the  custom  formerly  than  it 
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is  now  to  withdraw  some  of  the  fluid  for  chemical  and  microscopical 
examination.  As  the  danger  of  this  procedure  far  exceeds  any  advan- 
tage which  might  be  gained  by  this  analysis,  it  is  a  practice  which 
should  be  more  honored  in  its  breach  than  in  its  observance.  The 
writer  has  never  yet  had  or  seen  a  report  from  a  microscopist  where  he 
was  so  sure  of  his  diagnosis  that  he  would  positively  say  in  his  report  to 
the  surgeon,  This  is  or  is  not  a  case  for  operation.  What  is  the  use  of 
exposing  the  woman  to  positive  dangers  to  obtain  a  report  which  will 
not  be  of  the  slightest  use  Avhen  you  get  it  ?  The  microscopist  will  not 
divide  the  responsibility  with  the  surgeon,  who  has  to  bear  it  all. 

The  dangers  of  exploratory  puncture  and  tapping  the  tumor  for  the 
withdrawal  of  all  the  fluid  obtainable  are  about  the  same.  In  the  latter 
case,  however,  some  good  has  accidentally  resulted  in  rare  cases,  a  per- 
manent cure  being  established  by  the  tapping  of  a  parovarian  cyst  or 
large  hydrosalpinx. 

These  dangers  are — internal  hemorrhage  from  injured  blood-vessels ; 
fatal  peritonitis,  caused  by  punctured  bladder  or  intestines  and  escape 
of  contents.  Air  may  be  admitted  to  the  cyst  and  set  np  decomposition 
of  remaining  fluid  and  septicaemia,  or  irritating  fluid  from  the  cyst  may 
escape  into  the  abdominal  cavity,  causing  peritonitis,  adhesions,  and 
possibly  death  of  the  patient.  The  same  result  is  more  slowly,  but  just 
as  surely,  brought  about  when  fluid  from  papillary,  malignant,  or  ecchi- 
nococcus  cysts  leaks  from  the  punctured  opening  in  the  cyst-wall  into 
and  infects  the  abdominal  cavity. 

In  view  of  these  facts,  exploratory  incision  is  to  be  recommended, 
instead  of  puncture  or  tapping,  in  those  cases  where  the  nature  of  the 
tumor  still  remains  doubtful  after  applying  all  the  means  of  diagnosis 
above  referred  to. 

Exploratory  incisions,  when  required  to  perfect  a  diagnosis,  should 
be  made  with  the  same  antiseptic  and  other  preparations  which  are  usual 
for  laparotomy,  and  only  by  those  who  are  able,  as  well  as  prepared,  to 
complete  whatever  operation  is  found  to  be  necessary  and  best  for  the 
patient.  A  small  or  buttonhole  incision — and  not  one  four  or  five  inches 
long,  as  we  sometimes  see — having  been  properly  made,  one  or  at  most 
two  fingers  are  introduced  and  gently  passed  in  all  directions  possible, 
and  the  actual  condition  determined.  Should  the  case  not  be  one  for 
operation,  less  harm  has  been  done  than  by  a  blind  tapping,  while,  in 
addition  to  the  evacuation  of  the  fluid,  a  diagnosis  has  been  completely 
and  satisfactorily  made  out. 

The  writer  cannot  resist  the  temptation  to  sound  a  note  of  warning 
in  the  ears  of  beginners  in  this  field  of  work.  He  has  seen  trouble 
come,  and  in  one  instance  death,  from  carrying  an  exploration  too  far. 

It  is  Avell  to  remember  that  exploratory  operations  should  simply 
explore.  Should  vascular  adhesions  be  broken  into,  it  may  require  the 
ligation  of  vessels  or  the  removal  of  the  tumor  to  arrest  hemorrhage 
which  should  never  have  been  produced,  and  that  when  one  may  be 
unprepared  or  unable  to  perform  such  an  extensive  operation. 

Many  cancerous  tumors  are  difficult  to  diagnose  and  more  difficult  to 
safely  explore.  The  natural  dread  of  leaving  a  trusting  woman  to  her 
sure  and  horrid  fate  leads  on  the  ambitious  or  reckless  surgeon  to  try  his 
hand  at  the  impossible,  by  which  he  precipitates,  instead  of  arresting, 
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her  impending  fate.  Malignant  ovarian  tumors  have  been  safely  re- 
moved, no  doubt,  but  not  after  they  have  infected  surrounding  tissues 
and  formed  the  most  vascular  of  adhesions,  the  breaking  up  of  which  is 
sure  death. 

While  precision  in  diagnosis  of  abdominal  diseases  and  tumors  should 
be  aimed  at,  there  are  cases,  it  is  squarely  admitted,  where  precision  is 
simply  impossible  by  any  known  and  safe  means. 

Repeated  and  prolonged  manipulative  examinations  of  delicate  and 
suffering  patients  by  many  consulting  surgeons  and  physicians  are  all 
wrong.  If  she  is  not  frightened  to  death,  peritonitis  or  rupture  of  a 
cyst  may  be  produced.  If  the  surgeon  can  become  thoroughly  satisfied 
that  the  patient  is  suffering  from  one  of  half  a  dozen  conditions,  any  one  of 
which  is  liable  to  prove  fatal  if  left  to  itself,  he  is  justified  in  going  ahead. 

Under  some  of  these  circumstances  precision  in  diagnosis  is  neither 
possible  nor  necessary.  What  difference  does  it  make,  when  a  woman 
is  drifting  upon  the  breakers  and  probable  destruction,  whether  she  is  in 
a  boat  labelled  ruptured  tubal  pregnancy,  suppurating  dermoid,  ruptured 
or  leaking  pus-tubes,  ovarian  abscess,  or  suppurating  appendicitis  ?  When 
a  good  surgeon  conscientiously  believes  one  of  these  conditions  to  exist, 
and  that  the  patient  will  remain  an  invalid  or  die  if  not  relieved,  and, 
further,  if  this  were  his  wife  or  sister  he  would  still  recommend  an  ope- 
ration, he  should  go  ahead  and  operate,  whether  he  knows  exactly  what 
is  the  matter  or  not.  He  can  safely  find  out  as  he  proceeds  if  he  under- 
stands his  business.  He  needs  only  to  be  sure  that  something  abnormal 
is  there  which  is  destroying  her  health  or  her  life. 

Goodell  has  reported  a  case  where,  with  the  mass  in  his  hands  after 
the  operation  was  safely  over,  he  could  not  decide  exactly  what  he  had 
removed.  He  knew  the  mass  did  not  belong  in  the  patient's  abdomen, 
and  he  knew  that  it  was  wrecking  her  health  and  was  likely  to  destroy 
her  life, and  he  went  ahead  and  removed  it;  and  he  did  right.  Abdomi- 
nal surgery  is  the  place,  above  all  others,  where  the  motto  applies,  "  Be 
sure  you  are  right,  then  go  ahead — without  delay." 

Treatment. — Xothing  is  to  be  expected  from  the  administration  of 
drugs  or  from  external  applications  to  ovarian  tumors.  As  the  fluid  is 
enclosed  within  a  sac  which  has  the  power  to  secrete  an  unending 
quantity,  counter-irritants  cannot  lessen  it  and  tapping  only  temporarily 
removes  it.  The  withdrawal  of  the  cyst-contents  is  quickly  followed  by 
its  reaccumulation,  and  the  process,  repeated  frequently,  exposes  the 
patient  to  many  dangers  in  addition  to  the  exhaustion  from  the  loss  of 
so  much  albumin.  Tapping  may  be  resorted  to,  to  save  time,  when  a 
patient  has  come  from  a  distance,  is  exhausted  by  the  fatigue  of  her 
journey,  and  the  heart,  lungs,  and  kidneys  are  greatly  oppressed  by  the 
size  of  the  tumor.  The  surgeon  should,  however,  hold  himself  con- 
stantly ready  to  operate  should  any  symptoms  of  peritonitis  or  internal 
hemorrhage  arise. 

Another  exception  to  the  rule,  "It  is  a  surgical  crime  to  tap  an 
ovarian  tumor,"  may  be  noted  in  cases  of  pregnancy,  when  the  patient 
or  physician  opposes  the  removal  of  the  tumor,  labor  being  near  at  hand 
or  in  progress.  Small  ovarian  tumors,  filling  the  pelvis  and  opposing 
the  advance  or  delivery  of  the  foetal  head,  may  be  punctured  through 
the  vagina  after  rendering  it  aseptic. 
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The  promises  held  out  by  the  advocates  of  electrolysis  have  not  been 
fulfilled.  The  only  treatment  which  oifers  any  chance  of  life  to  the 
doomed  woman  is  purely  surgical. 

Ovariotomy. — This  operation  was  first  performed  by  Dr.  Ephraim 
McDowell  in  the  year  1809  in  Danville,  Kentucky,  upon  Mrs.  Marian 
Crawford,  before  the  days  of  ansesthesia.  The  operation  was  successful, 
she  living  thirty-eight  years  afterward.  It  established  his  reputation 
upon  an  imperishable  foundation,  and  has  been  the  direct  means  of 
saving  thousands  of  valuable  lives,  not  only  in  this  country,  but  through- 
out the  world.     McDowell  performed  13  ovariotomies,  with  6  deaths. 

It  was  more  than  half  a  century  before  much  better  statistics  were 
presented.  Gradually,  one  able  and  independent  operator  after  another 
worked  out  better  methods,  until  the  mortality  w^as  so  greatly  reduced 
that  now  the  removal  of  ovarian  tumors  has  been  made  one  of  the  most, 
if  not  the  most,  successful  capital  operations  of  modern  times.  In  the 
evolution  of  ovariotomy  many  sad  lessons  have  been  learned. 

The  rules  to  be  followed  to  secure  an  average  mortality  of  only  2  or 
5  per  cent,  are  quite  arbitrary,  and  he  who  departs  from  them  with  bad 
results  has  to  show  very  good  cause  to  escape  censure.  The  various 
steps  of  the  operation  may  be  stated  as  follows : 

1st.      The  preparation  of  the  patient. 

2d.         "  "  of  the  operating-room. 

3d.         "  "  of  the  operator  and  his  assistants. 

4th.        "  "  of  the  nurse. 

5th.        "  "  of  the  instruments,  sponges,  and  dressing. 

6th.     Anaesthesia. 

7th.     The  operation  itself. 

8th.     The  after-treatment. 

9th.     Complications. 
10th.     Accidents. 

Preparation  of  Patient. — If  she  has  arrived  from  a  long  journev, 
quiet  and  rest  for  a  few  days  are  advisable.  A  day  should  be  fixed  for 
the  operation.  The  skin  should  be  prepared  by  frequent  bathing  and 
friction,  special  care  being  given  to  the  navel  and  the  external  genitals. 
The  night  before  and  morning  of  the  operation  the  vagina  should  be 
thoroughly  washed  out  with  a  1 :  2000  solution  of  corrosive  sublimate. 
The  diet  for  at  least  two  days,  better  for  a  week,  should  be  bland,  fluid, 
and  nourishing;  the  bowels  should  be  thoroughly  emptied  by  purga- 
tives, taken  night  and  morning  for  two  or  three  days.  The  more  empty 
the  bowels  the  less  they  will  trouble  the  surgeon  during  the  operatioia 
and  the  patient  after  etherization  by  nausea  and  wind  colic  during  the 
first  days  of  convalescence. 

Should  the  patient  not  be  nervous  or  alarmed  by  all  these  prepara- 
tions, the  abdomen  and  mons  Veneris  may  be  shaved  and  the  abdomen 
covered  with  a  pad  soaked  in  a  bichloride  solution  for  several  hours 
preceding  the  operation. 

Some  surgeons  prefer  to  operate  with  the  patient's  bladder  full  of 
urine,  that  they  may  easier  locate  and  avoid  injuring  it.  Others  direct 
that  it  should  be  completely  emptied  with  a  catheter :  whichever  is  the 
case,  the  surgeon  should  be  informed  by  the  nurse. 

Preparation    of  the    Operator,    his    Assistants,  and    Nurses. — They 
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should  make  themselves  surgically  clean.  This  is  more  essential  in 
abdominal  than  other  surgery,  as  no  chemical  antiseptics  of  sufficient 
strength  to  do  any  good  are  allowable  within  the  peritoneal  cavity. 

An  authority  in  this  country  has  said  that  ''  one's  mortality  in  ab- 
dominal surgery  is  governed  more  by  what  he  puts  into  the  peritoneal 
cavity  than  by  what  he  takes  out  of  it."  The  same  great  and  good  man 
said  also  that  in  obstetrics,  as  well  as  abdominal  surgery,  "  many  a 
woman  has  had  her  death-warrant  concealed  under  her  doctor's  finger- 
nails." 

After  making  themselves  surgically  clean,  the  operator,  his  assist- 
ants, and  nurses  should  aim  to  remain  so  during  the  operation.  The 
most  perfect  preparation  in  this  respect  is  often  spoiled  by  handling 
non-sterilized  objects,  lifting  the  patient  from  her  bed  to  the  operating 
table,  passing  a  catheter,  hunting  for  a  forgotten  but  needed  instrument 
in  an  unsterilized  bag,  scratching  one's  head  or  nose,  or  shaking  hands 
with  distinguished  visitors.  After  any  of  these  ''  slips  in  the  technique  " 
the  hands  should  be  rendered  aseptic  again.  It  is  better,  though  not 
essential,  that  time  should  be  taken  to  change  the  street  clothing  for  a 
clean  white  suit  of  some  washable  material.  The  patient  is  thus  pro- 
tected from  a  possible  source  of  contamination,  and  the  operator,  his  assist- 
ants, and  nurses  are  more  comfortable  during  the  operation.  By  chang- 
ing their  clothes  and  drying  the  skin  by  a  good  rub  many  a  rheumatism 
and  bronchitis  is  prevented,  as  surgeons  drive  in  their  buggies  from 
house  to  house  afterward. 

Nurses  should  wash  their  hair,  and  if  they  are  menstruating  a  fluid 
with  a  bad  odor  or  nursing  patients  ill  with  any  septic  or  infectious 
disease,  they  should  not  come  into  the  operating-room  at  all. 

Preparation  of  the  Room. — The  modern  tiled  or  marble  operating- 
room  is  not  essential  to  success,  though  it  is  better.  Any  room  admit- 
ting sufficient  light  can  be  made  clean  for  the  moment  of  the  operation. 
In  a  private  house  the  room  selected  should  have  a  northern  light,  and 
should  be  prepared  for  the  operation  by  taking  everything  out  of  it,  the 
floor  thoroughly  cleaned  with  a  sublimate  solution,  walls  and  woodwork 
wiped  down  with  the  same.  An  operating  table  and  tables  for  basins 
of  water  and  for  the  instruments  can  easily  be  procured  in  the  house, 
made  surgically  clean,  and  conveniently  arranged  by  taking  the  neces- 
sary time  and  care. 

The  perfect  appointments  of  the  operating-room  of  the  modern  pri- 
vate hospital,  so  frequently  illustrated  and  described  of  late,  possibly 
combine  all  the  facilities  for  successful  abdominal  surgery  better  than 
large  general  hospitals  or  private  houses.  Next  in  point  of  safety  is  the 
private  house  with  an  environment  made  aseptic  for  the  occasion,  and 
last  the  general  hospital.  A  surgeon  having  the  most  perfect  facilities 
and  devoting  himself  largely  or  exclusively  to  abdominal  surgery,  as  his 
experience  increases  ought  to  acquire  greater  skill  in  this  particular  field 
of  work  and  to  have  greater  success  than  the  occasional  operator,  who 
does  also  a  large  general,  surgical,  or  obstetric  practice.  Although  anti- 
septics cover  a  multitude  of  septic  sins,  the  surgeon  who  is  uncontarai- 
nated  by  odors  and  germs  from  offensive  discharges,  gangrene,  infectious 
or  contagious  diseases  certainly  has  less  to  contend  with  in  his  effiDrts  not 
to  infect  his  patient. 
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The  instruments  required  for  the  successful  performance  of  an  un- 
complicated ovariotomy  are  very  few  and  simple.  As  we  often  happen, 
however,  upon  the  unexpected  in  the  abdominal  cavity,  it  is  well  to  have 
sterilized  at  the  same  time  and  in  the  same  way  everything  which  we 
might  require  in  case  the  operation  had  to  be  finished  in  quite  a  different 
manner  from  what  was  expected  at  the  start.  (For  a  detailed  descrip- 
tion of  the  sterilization  of  instruments  readers  are  referred  to  the  section 
in  this  work  devoted  to  that  subject.) 

The  instruments  required  are — 

A  sharp  scalpel. 

Half  a  dozen  heemostats. 

Half  a  dozen  prepared  sponges  or  gauze  pads. 

Two  pairs  scissors,  one  long  and  straight,  and  one  curved  on  the  flat. 

Dissecting-forceps,  to  pick  up  the  peritoneum. 

A  trocar,  not  too  pointed,  with  long  rubber  tubing  attached  to  con- 
vey the  fluid  into  a  receptacle  under  the  table  on  the  floor. 

Two  large  cyst-forceps,  to  grasp  and  withdraw  the  empty  sac. 

Two  long-handled  Peaslee  or  aneurysm  needles,  threaded  at  the  point, 
to  transfix  and  carry  the  silk  into  position  to  ligate  the  pedicle. 

Price's  or  some  other  good  irrigation  apparatus,  with  which  to  wash 
out  the  pelvic  and  abdominal  cavity  when  necessary. 

A  dozen  needles,  long  and  straight,  to  sew  up  the  abdominal  walls,  or 
curved  if  preferred  to  use  with  a  needle-holder. 

Plenty  of  sterilized  silk  or  silkworm  gut  or  catgut,  according  to  the 
choice  of  the  operator. 

Glass  drainage-tubes  and  syringe,  to  empty  the  tube. 

The  necessary  dressings  are  very  simple  : 

Iodoform  or  aristol,  to  dust  over  the  wound. 

Several  sterilized  gauze  pads ;  adhesive  strips,  an  inch  wide. 

Bandages  with  safety-pins. 

Three  or  four  dozen  towels. 

Absorbent  cotton. 

Instruments  in  separate  trays  which  may  be  needed : 

More  pressure-forceps  large  and  small. 

A  female  catheter ;  a  male  is  preferable,  however. 

Retractors. 

Rubber  cord,  for  temporary  compression. 

Fine  curved  and  straight  needles,  to  repair  wounds  in  intestines, 
bladder,  or  omentum. 

A  portable  electric  light,  to  illuminate  the  abdominal  or  pelvic  cavity 
when  needed  to  find  bleeding  points  or  to  place  ligatures  or  sutures. 

A  thermo-  or  galvanic  cautery  and  Monsel's  solution. 

Sponges. — Sponges  or  gauze  pads  should  be  prepared  with  the  greatest 
care  according  to  directions  given  in  the  section  on  Technique.  They 
should  be  carefully  selected  or  made,  and  their  number  accurately  written 
down,  thus  avoiding  mistake  or  discussion  over  the  number  in  use.  The 
same  care  should  be  used  in  noting  the  number  and  variety  of  artery- 
forceps,  scissors,  etc.  When  the  oj)erator  is  ready  to  close  the  abdominal 
incision  an  accurate  count  should  be  again  made,  as  these  articles  have 
been  repeatedly  left  in  the  abdominal  cavity,  requiring  the  reopening  of 
the  wound  for  their  removal  or  causing  the  death  of  the  patient. 
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All  instruments,  sutures,  drainage-tubes,  etc.  needed  in  the  operation 
should  be  carefully  assorted  and  placed  in  trays  upon  a  table  very  near 
and  to  the  right  of  the  operator,  where  he  can  reach  them  himself,  with- 
out their  passing  through  the  hands  of  an  assistant. 

It  is  well  to  have  on  a  tray  with  the  anaesthetic,  within  reach  of  the 
ansesthetizer  in  case  of  need,  a  hypodermic  syringe  filled  with  whiskey  ; 
strychnia  in  solution  gL  of  a  grain  ;  nitrate  of  amyl  and  nitro-glycerin  ; 
atropine  -^-^  of  a  grain.  A  life  has  occasionally  been  saved  by  leaving 
powerful  restoratives  at  hand  ready  for  instantaneous  use.  Desperate 
operations  for  relief  of  ruptured  blood-vessels  or  pus-sacs  in  the  ab- 
dominal cavity  are  helped  through  by  their  quick  and  intelligent  use, 
when  without  them  fatal  shock  or  collapse  might  have  carried  off  the 
patient.  A  tank  of  oxygen  and  a  quart  of  hot  normal  salt  solution  should 
also  be  within  reach. 

A  basin  of  hot  water  should  be  placed  upon  a  small  table  just  behind 
the  surgeon,  where  he  can  turn  and  wash  his  hands  whenever  they  be- 
come soiled  with  pus  or  fluid  from  the  tumor.  A  nurse  should  under- 
stand that  she  should  change  this  water  whenever  it  becomes  soiled. 

Everything  likely  to  be  needed  during  the  operation  being  sterilized 
and  ready  for  immediate  use,  the  patient  can  be  brought  in  and  placed 
on  the  operating  table.  To  save  her  feelings,  it  is  better  to  arrange  her 
clothing  and  ansesthetize  her  in  an  adjoining  room.  (Readers  are  referred 
to  other  parts  of  this  work  for  directions  for  preparing  the  field  of  opera- 
tion, the  arrangement  of  sterilized  towels  and  of  the  nurses,  with  their 
sponges,  basins,  hot  and  cold  water,  dressings,  etc. ;  also  for  a  descrip- 
tion of  the  abdominal  incision.) 

The  writer's  arrangement  for  an  ovariotomy  is  represented  in  Fig.  345. 

The  Operation. — The  operation  itself  may  be  described  conveniently 
under  the  following  heads  : 

1.  Incision  of  the  abdominal  wall. 

2.  Tapping  and  removing  contents  of  the  cyst. 

3.  Treating  adhesions  of  the  cyst  and  ligating  pedicle. 

4.  Toilet  of  the  peritoneum. 

5.  Irrigation  and  drainage. 

6.  Accidents  and  complications. 

7.  Closing  the  wound. 

8.  Dressings. 

9.  After-treatment. 

The  Ancesthetic  and  the  Anmsthetizer. — Ether  is  preferred,  as  the  safer 
in  the  long  ran.  Chloroform  should  be  given  when  the  kidneys  are 
diseased.  Surgeons  in  our  Southern  States  generally  give  chloroform, 
while  some  prefer  the  A.  C.  E.  mixture.  Statistics ,  however,  show 
fewer  accidents  to  have  happened  when  ether  has  been  administered. 
Its  administration  should  be  entrusted  for  so  grave  an  operation  as  ova- 
riotomy only  to  an  expert.  The  practice  of  allowing  nurses,  medical 
students,  and  inexperienced  physicians  to  give  the  anaesthetic  in  abdominal 
operations  is  bad,  and  should  be  condemned.  The  success  of  an  opera- 
tor is  more  influenced  by  the  skill  of  his  ansethetizer,  his  chief  assistant, 
and  nurse  than  is  generally  realized.  When  possible,  he  should  keep  the 
same  assistants  at  his  operations.  His  comfort  as  well  as  results  will  be 
better  if  he  does. 


OVARIOTOMY. 


665 


The  incision  need  not  be  made  longer  than  three  inches  at  first,  and 
should  be  carefully  and  deliberately  made.  It  is  not  good  surgery  to 
open  the  abdomen  with  one  stroke  of  the  knife ;  it  is  rash,  reckless, 
and  dangerous.  Many  cysts  from  thirty  to  sixty  pounds  in  weight  have 
been  successfully  removed  through  incisions  less  than  four  inches  in 
length.  The  incision  may  be  elongated  when  necessary  to  deal  with 
adhesions  or  to  deliver  tumors  which  are  partly  solid  and  too  large  to 
extract  through   a  small  opening  without  bruising  the  tissues.     It  is 
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always  easy  to  enlarge  the  incision,  and  this  should  be  done  when  re- 
quired. It  takes  less  time  and  does  less  injury  to  the  parts  to  operate 
through  the  short  incision,  and  requires  less  time,  less  ether,  and  less 
manipulation  to  close  it — elements  which  it  is  well  to  consider  in  weak 
and  exhausted  patients. 

When  the  peritoneum  is  reached  it  should  be  caught  up  and  nicked 
between  two  pairs  of  forceps :  before  doing  so,  how^ever,  it  is  well  to  roll 
the  tissues  gently  between  the  thumb  and  finger  to  make  sure  that  a 
knuckle  of  intestine  is  not  included  in  tissues  to  be  cut.    As  soon  as  the 
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peritoneum  is  opened  air  rushes  in,  and  the  intestines,  unless  adherent, 
fall  back  out  of  harm's  way.  The  index  finger  can  then  be  inserted  and 
the  peritoneal  opening  enlarged  with  the  scissors,  the  finger  acting  as  a 
protecting  guide  and  director.  One  or  two  fingers  can  now  be  passed  in 
all  directions  to  discover  the  nature  and  extent  of  any  adhesions. 

Emptying  the  Cyst: — The  wound  will  now  gap  open  and  expose  to 
view  the  pearly-gray  cyst-Avall ;  this  may  be  tapped  with  a  good-sized 
AVells  or  Tait  trocar  and  the  fluid  conducted  off,  through  rubber  tubing, 
into  a  receptacle  under  the  table.  The  relaxing  cyst  should  be  caught 
with  large  forceps  and  gradually  drawn  out.  The  assistant  should  press 
the  abdominal  walls  against  the  retracting  cyst,  thus  aiding  in  the  expul- 
sion of  its  contents,  and  at  the  same  time  preventing  the  escape  of  the 
intestines  and  the  contents  of  the  cyst  from  soiling  or  infecting  the 
abdominal  cavity. 

If  the  tumor  is  multilocular,  the  trocar  or,  preferably,  the  fingers  can 
be  made  to  puncture  one  cyst  after  another  until  it  is  entirely  empty. 

The  opening  in  the  cyst-wall  should  be  kept  outside  the  abdomen 
during  the  manipulation.  If  its  contents  should  be  colloid  or  the  fatty 
matter  of  a  dermoid,  it  would  be  exceedingly  difficult  to  wash  out  and 
cleanse  the  abdominal  cavity  of  such  gelatinous  and  sticky  fluids. 

Adhesions. — As  the  emptied  sac  is  withdrawn  its  adhesions,  if  any 
exist,  will  come  into  view.  If  they  are  recent  and  the  result  of  inflam- 
mation, they  can  readily  be  separated  with  the  fingers  or  slowly  pressed 
ofT  with  a  sponge.  If  they  are  old  or  firmer,  they  may  require  cutting 
with  the  scissors  between  two  catgut  or  fine  silk  ligatures.  Omental 
adhesions  are  especially  vascular  and  may  require  many  ligations.  The 
most  dangerous  adhesions  are  to  the  intestines.  When  these  cannot  be 
separated  without  endangering  the  integrity  of  the  bowel,  a  piece  of  the 
cyst-wall,  with  its  secreting  inner  membrane  peeled  off",  should  be  left 
attached  to  the  gut.  Should  the  intestine  be  lacerated,  it  should  be  im- 
mediately grasped  in  the  fingers  for  fear  of  losing  it,  and  held  by  the 
assistant  until  the  operator  can  secure  his  needle  and  fine  silk  and  care- 
fully sew  up  the  rent. 

Adhesions  deep  down  in  the  pelvis  cause  much  trouble,  and  are  often 
vascular  and  difficult  to  deal  with.  Hot  water  and  sponge-pressure  gen- 
erally arrest  the  hemorrhage.  In  rare  cases  it  may  be  necessary  to  leave 
the  pelvis  packed  with  gauze,  enclosed  in  a  Mikulicz  pouch  to  control 
the  bleeding  and  prevent  the  adhesion  of  raw  surfaces.  Incomplete 
operations,  as  a  rule,  are  more  fraught  with  danger  than  the  complete 
removal  of  the  cyst. 

The  pedicle  of  an  ovarian  tumor  is  made  up  of  the  ovarian  ligament, 
a  portion  of  the  broad  ligament,  and  the  Fallopian  tube,  which  occasion- 
ally is  extended  up  over  the  surface  of  the  tumor.  As  the  empty  sac  is 
drawn  out  of  the  wound,  this  pedicle  or  stem  from  which  the  tumor  grows 
comes  into  view^  Formerly,  under  the  teaching  of  Sir  Spencer  AYells  in 
England,  and  of  the  Atlees,  Peaslee,  and  others  in  this  country,  the  ped- 
icle was  clamped  outside  of  the  abdominal  wound.  Xow^  the  universal 
custom  is  to  ligate  it  with  strong  slender  silk  or  catgut  ligatures  and 
drop  it  back  into  the  pelvic  cavity. 

Tiie  empty  sac  or  delivered  tumor,  if  it  be  partly  or  entirely  solid,  is 
now  held  up  by  the  assistant.     The  operator  has  thus  a  better  opportu- 
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nity  to  re-examine  the  attachments  at  the  base  of  the  tumor  and  to  reduce 
the  size  of  the  pedicle  to  its  smallest  dimensions  compatible  with  safety, 
by  peeling  off  portions  of  the  broad  ligament  and  other  hypertrophied 
tissues  until  he  gets  down  to  the  real  pedicle.  This  he  transfixes  with  a 
long-handled,  dull-pointed  needle,  threaded  at  the  point  with  a  loop  of 
pure  Chinese  twisted  silk,  which,  when  carried  into  position  and  cut, 
forms  two  ligatures.  These  are  to  be  securely  tied  in  opposite  directions, 
thus  securing  each  half  of  the  pedicle  separately.  If  doubt  exists  as  to 
the  perfect  constriction  of  the  vessels,  one  of  these  ligatures  can  be 
brought  around  the  entire  mass  and  again  securely  tied.  A  figure-of-8 
ligature  is  made  by  simply  passing  the  ends  of  the  silk  over  each  other, 
interlocking  them,  and  thus  preventing  the  separating  or  splitting  of  the 
inner  tissues  of  the  pedicle. 

Pure  Chinese  twisted  silk  is  preferred  to  catgut  or  any  other  ligature 
material.  When  properly  sterilized  it  should  give  no  trouble.  If  the 
necessary  caution  be  exercised  in  its  introduction,  it  can  be  kept  clean, 
and  should  remain  for  ever  after  free  from  infection.  Occasionally  it  has 
become  infected  by  filth  about  the  wound  or  by  the  admission  of  germs 
through  the  drainage-tube.  Minute  abscesses  and  small  fistulse  have 
resulted  to  torment  the  patient  and  surgeon  for  weeks  or  months  after- 
ward. But  this  is  a  small  matter  compared  with  the  septic  troubles  and 
hemorrhages  which  have  occurred  from  impure  or  slipping  catgut.  Not 
a  few  deaths  have  been  reported  from  internal  hemorrhage  resulting  from 
the  relaxing,  untying,  or  slipping  off  of  catgut  ligatures  from  the  ovarian 
pedicle.  Deaths  have  also  been  attributed  to  sepsis  caused  by  improperly 
prepared  catgut.  Formaline  solutions  should  now  prevent  sepsis.  When 
the  pedicle  is  especially  broad  and  thick,  it  may  require  ligation  in  several 
places,  making  what  is  called  the  interlocked  or  chain  ligature.  The 
button  of  tissue  remaining  should  be  cone-shaped,  the  inner  portion  thus 
being  longer  than  the  outer  edges,  as  in  cases  of  tissue  retracting 
through  the  grasp  of  the  ligature  it  is  always  the  inner  part  that  slips 
through  first. 

Certain  broad-ligament  and  parovarian  cysts  have  no  pedicle  what- 
ever. In  these  cases  the  tumor  has  to  be  enucleated  out  of  its  bed  by  a 
process  specially  described  by  Miner  of  this  country,  and  any  bleeding 
vessels  showing  themselves  separately  tied.  After  the  ligature  of  the 
pedicle  and  the  arrest  of  all  hemorrhage  the  other  ovary  should  be  exam- 
ined, and,  if  found  diseased,  it  should  be  removed  also.  If  it  and  its 
accompanying  tube  are  found  healthy,  they  should  be  let  alone. 

The  Toilet  of  the  Abdominal  Cavity. — When  a  clean,  simple  ovari- 
otomy has  been  performed  very  little  remains  to  be  done — the  less  the 
better.  All  unnecessary  manipulation  and  exposure  of  the  abdominal 
viscera  should  be  carefully  avoided.  A  small  sponge,  securely  held  by 
a  long-handled  locked  forceps,  should  be  gently  passed  down  into  the 
pelvic  cavity,  and  all  blood  or  other  fluids  removed  :  if  none  are  present, 
the  omentum  should  be  carefully  drawn  down  over  the  intestines  and 
the  wound  closed.  In  cases  where  the  omentum  has  been  adherent  to 
the  tumor  it  should  be  drawn  out  of  the  wound,  gently  spread  out  over 
hot  towels,  and  carefully  examined  for  bleeding  points.  If  the  hemor- 
rhage cannot  be  controlled  by  sponge-pressure  or  douching  with  hot 
water,  ligatures  should  be  applied  back  of  the  torn  surfaces.     The  lace- 
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rated  tissues  should  be  removed  and  the  remaining  portions  spread  over 
the  intestines  as  far  as  they  will  go.  In  all  cases  where  there  has  been 
much  bleeding  from  the  separation  of  adhesions,  and  the  abdominal 
cavity  has  been  soiled  by  discharges  from  the  torn  cyst,  especially  if  the 
tumor  be  suspected  of  malignancy  or  has  contained  pus,  the  abdominal 
cavity  should  be  irrigated  with  distilled  hot  water.  No  chemical  irritant 
or  antiseptic  solution  of  germicidal  strength  should  be  brought  in  contact 
with  the  peritoneum  or  abdominal  viscera.  Chemical  solutions  of 
sufficient  strength  to  be  of  any  service  in  destroying  germs  would  do 
more  harm  than  good.  It  is  quite  probable  that  many  cases  of  adherent 
intestines  and  obstruction  of  the  bowels  have  been  caused  by  the  irri- 
tating solutions  used  in  completing  the  toilet  of  the  peritoneum.  Clean 
boiled  water  is  all  that  is  necessary.  Possibly  a  normal  salt  solution 
might  be  employed  with  benefit,  but  this  is  not  necessary  unless  used 
for  the  additional  purpose  of  transfusion.  Water,  to  the  extent  of 
several  gallons,  may  be  used  to  disengage  and  wash  out  tenacious  and 
infectious  material  from  colloid,  dermoid,  or  pus-tumors. 

Localized  collections  of  infected  fluid  may  be  washed  into  remote 
portions  of  the  cavity  by  unwise  irrigation.  If  a  glass  drainage-tube  be 
used,  clear  water  may  be  left  in,  and  afterward  allowed  to  absorb  or  to 
be  drawn  out  through  the  tube. 

A  thin  gauze  pad  of  flat  sponge  may  be  placed  smoothly  over  the 
omentum  immediately  under  the  incision,  and  the  wound  closed  with 
silk  worm -gut  interrupted  sutures. 

Some  operators  prefer  to  use  three  tiers  of  sutures  in  uniting  the 
abdominal  walls :  one  running  suture  of  catgut  or  kangaroo  tendon 
uniting  the  cut  edges  of  the  peritoneum  ;  another,  of  the  same  material, 
through  the  muscles  and  fascia ;  and  a  third,  through  the  skin  with  silk- 
worm gut.  When  this  is  done,  of  course  the  gauze  pad  or  sponge  has  to 
be  dispensed  with,  as  there  would  be  no  way  of  removing  it.  Where 
one  row  of  sutures  is  passed  through  all  the  tissues,  the  sutures  should 
enter  the  skin  very  near  the  margin  of  the  wound,  including  more  of  the 
intermediate  tissues,  and  come  out  near  the  edge  of  the  peritoneum.  The 
same  should  be  done  on  the  opposite  side.  In  this  way  the  edges  of  the 
separated  fascia  and  muscles  will  be  brought  more  firmly  together  than 
when  the  needle  is  passed  straight  down  through  all  the  parts.  Four 
sutures  to  the  inch  should  be  used. 

Drainage. — If  no  fluids  of  an  irritating  or  malignant  nature  have 
been  allowed  to  get  into  the  peritoneal  cavity,  and  the  oozing  from  torn 
surfaces  is  not  free,  there  will  be  no  necessity  for  drainage,  especially  if 
the  patient  is  young  and  the  peritoneum  healthy.  In  those  cases,  how- 
ever, where  many  adhesions  have  been  separated  and  much  time  is 
required  to  arrest  slight  bleeding,  and  where  tlie  contents  of  dermoid, 
suppurating,  or  malignant  cysts  have  so  soiled  the  abdominal  viscera  as 
to  require  irrigation,  a  glass  drainage-tube  should  be  used.  The  exhaus- 
tion of  this  tube  by  an  easy-working,  long-nozzled,  hard-rubber  syringe 
is  preferable  to  gauze  strips.  After  these  strips  become  soaked  they  no 
longer  drain  by  capillary  attraction,  and  puddles  of  fluid  may  accumulate 
in  the  pelvis.  This  is  obviated  by  the  sucking  action  of  the  syringe. 
The  glass  tube  also  gives  early  warning  of  internal  hemorrhage.  When 
the  fluid  obtained  amounts  to  only  a  drachm  or  two,  and  that  light  in 
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color  and  free  from  odor,  the  tube  may  be  withdrawn.  It  frequently 
happens  that  the  tube  can  be  removed  in  a  few  hours.  It  is  rarely  kept 
in  more  than  twenty-four  or  thirty-six  hours.  Objections  urged  against 
its  use  are — that  it  requires  frequent  emptying  by  an  experienced  nurse 
or  physician  ;  that  pathogenic  germs  enter  and  infect  the  peritoneal 
cavity  through  it ;  that  it  is  more  likely  than  gauze  to  be  followed  by 
fistula  and  ventral  hernia. 

The  dressings  described  in  other  parts  of  this  work  may  be  adopted. 
That  used  by  the  writer  is  very  simple,  and  is  as  follows  :  The  wound 
being  rendered  thoroughly  dry,  a  thin  piece  of  sterilized  gauze  is  cut 
almost  in  two — one  half  laid  on  the  abdomen,  each  side  of  and  close  to 
the  wound ;  and  the  long  ends  of  the  sutures,  still  grasped  by  a  catch- 
forceps,  laid  on  one  side  of  this  pad,  thus  preventing  their  contact  with 
the  skin.  No  iodoform  powder  is  dusted  over  the  wound,  as  was  formerly 
the  custom.  It  is  not  a  good  antiseptic,  unless  carefully  sterilized,  and, 
besides,  has  such  a  bad  odor  as  to  be  disgusting  to  the  patient.  It  gums 
up  the  surface  of  the  wound  and  makes  the  subsequent  removal  of  the 
sutures  more  painful  and  difficult.  Other  pieces  of  gauze  are  now 
spread  over  and  to  both  sides  of  the  wound,  the  forceps  grasping  the 
sutures  removed,  and  a  large  square  pad  of  "combined  dressing"  laid 
over  the  abdomen.  If  the  tumor  has  been  large  and  a  deep  cavity 
remains  from  the  sinking  in  of  the  abdominal  walls,  this  may  be  padded 
out  even  with  the  iliac  crests  with  sterilized  absorbent  cotton.  Two 
strips  of  adhesive  plaster  are  placed  over  these  dressings  to  hold  them  in 
position.  Over  all  this  is  fastened  a  thin  flannel  abdominal  many-tailed 
bandage.  Where  a  glass  drainage-tube  has  been  used,  a  piece  of  rubber 
dam  about  six  inches  square,  having  a  perforation  in  its  centre,  is 
stretched  over  the  top  of  the  tube  and  spread  out  over  the  other  dress- 
ings. The  discharges  from  the  tube  and  from  the  syringe  used  in 
emptying  it  are  thus  prevented  from  coming  in  contact  with  and  soiling 
the  dressings.  A  piece  of  sterilized  gauze  may  be  placed  in  the  top  of 
tube,  and  secured  from  slipping  inside  of  it  by  a  safety-pin.  A  small 
mass  of  absorbent  cotton  is  now  placed  over  and  around  the  tube,  and 
the  four  corners  of  the  rubber  dam  are  brought  up  over  it  and  pinned 
together.  A  sterilized  towel  is  placed  over  this  and  fastened  at  the  four 
corners.  One  corner  can  be  unpinned  and  lifted  whenever  it  is  necessary 
to  empty  the  tube  without  disturbing  the  rest  of  the  bandage. 

After-treatment. — The  directions  for  after-treatment  in  uncomplicated 
cases  of  ovariotomy  consist  as  much  in  what  should  not  be  done  as  what 
should  be  done.  When  the  surgeon  has  finished  the  operation,  closed 
the  abdominal  wound,  applied  his  dressings,  and  placed  his  patient  com- 
fortably in  a  warm  bed,  he  has  done  about  all  he  can  do  to  save  her 
life.  Where  no  drainage-tube  is  used  the  dressings  need  not  be  exam- 
ined for  at  least  a  week.  The  patient  shoidd  not  take  medicine  to  allay 
the  nausea  produced  by  the  ether  or  for  any  other  purpose  except  to 
move  the  bowels,  and  that  can  frequently  be  accomplished  by  glycerin 
suppositories,  enemata,  or  hypodermic  injections  of  three-grain  tablets 
of  sulphate  of  magnesia.  When  these  do  not  move  the  bowels  by  the 
third  day,  one-fourth  of  a  grain  of  calomel  may  be  administered  every 
half  hour  until  two  grains  are  taken,  and  followed  by  teaspoonful  doses 
of  Rochelle  salts  every  two  hours  until  the  bowels  do  move.     When  an. 
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ovariotomy  patient  has  had  a  good  movement  from  the  bowels,  she  may 
be  considered  convalescent.  She  should  not  take  food  or  drink  during 
the  first  twenty-four  hours.  On  the  morning  of  the  second  day  she  may 
begin  with  teaspoonful  doses  of  hot  water  or  table  tea,  and  if  this  is  well 
borne  her  drink  may  be  gradually  increased  in  amount.  The  first  food 
taken,  especially  in  cases  where  nausea  continues,  should  consist  of  small 
sips  of  equal  parts  of  milk  and  lime-water.  As  soon  as  the  stomach  can 
bear  it  animal  broths  and  essences  should  be  substituted  for  the  milk, 
and  this  gradually  increased  in  amount  until  she  can  take  a  cupful  at  a 
time,  and  this  kept  up  every  two  hours  while  awake  for  four  or  five  days, 
when  the  ordinary  diet  may  be  gradually  resumed.  The  patient  should 
not  see  visitors  for  at  least  a  week  after  her  operation,  but  be  left  largely 
to  the  ministrations  of  a  cheerful  nurse,  who  should  keep  her  as  quiet  as 
possible,  both  mentally  and  physically,  see  to  it  that  she  is  clean  and 
comfortable,  and  encourage  her  to  get  Avell.  She  should  be  urged  to  pass 
her  water  in  a  bed-pan,  thus  avoidiug  the  irritation  of  a  catheter,  when 
that  is  possible.  The  patient  should  not  take  oj)ium  in  any  shape  if  it 
can  be  avoided.  The  writer  believes  that  the  'sum  of  a  patient's  pain, 
nervousness,  restlessness,  and  discouragements  is  vastly  increased  by  the 
unwise  use  of  this  drug.  There  are  cases,  however,  where  one  has  to 
administer  a  hypodermic  to  quiet  restlessness  more  than  the  pain  of  ner- 
vous, frightened  women  who  have  not  much  power  of  self-control. 
Opium  constipates  the  bowels,  locks  up  the  secretions,  prevents  the 
discharge  of  gases,  favors  wind  colic,  dries  the  tongue  and  throat,  fre- 
quently produces  nausea  and  vomiting,  destroys  the  appetite,  causes  ner- 
vousness, creates  a  craving  for  more,  generally  discourages  the  patient, 
and  renders  the  nursing  much  more  difficult.  In  that  class  of  sufferers 
who  have  previously  become  addicted  to  its  use  the  drug  should  be 
gradually  reduced  in  amount  until  it  is  withdrawn  altogether.  AVhen 
the  bowels  are  painfully  distended  by  collections  of  gas  the  introduction 
of  a  rectal  tube  will  often  afford  the  greatest  relief.  If  there  has  been  no 
rise  of  pulse  or  temperature,  the  dressings  should  not  be  disturbed  until 
the  seventh  day,  when  they  should  be  gently  removed.  If  the  wound 
seems  well  united,  the  sutures  may  now  be  all  taken  out,  the  abdomen 
washed  with  a  sublimate  solution,  and  adhesive  strips  of  rubber  plas- 
ter an  inch  wide  placed  across  the  wound  to  hold  it  securely  while 
a  firmer  union  is  taking  place.  A  pad  of  "  combined  dressing "  may 
be  placed  over  the  abdomen  and  held  in  position  by  a  clean  bandage. 
When  the  tumor  has  been  large  and  the  incision  longer  than  usual, 
to  guard  against  ventral  hernia  it  is  better  that  the  patient  should  remain 
in  bed  at  least  three  weeks.  Young,  vigorous  women,  where  the  incision 
has  been  short  and  the  convalescence  uninterrupted  by  stitch-hole 
abscesses  or  suppuration  of  the  wound,  may  get  about  at  the  end  of 
the  second  week.  Since  the  writer  has  substituted  silkworm-gut  for 
silk  sutures  in  closing  the  abdominal  wound  he  has  not  had  any  trouble 
from  stitch-hole  or  mural  abscesses  in  his  abdominal  work.  The  wound 
need  not  be  dressed  oftener  than  once  a  week  during  convalescence. 
The  patient  may  be  dismissed  during  or  at  the  end  of  her  fourth  week, 
but  should  be  admonished  to  wear  a  well-fitting  abdominal  supporter  for 
the  next  six  months,  better  for  a  year,  as  a  prevention  against  the  occur- 
rence of  ventral  hernia. 
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Aceidents  during  ovariotomy  may  happen  from  the  administration  of 
the  anaesthetic,  as  in  any  other  serious  operation.  They  are  less  likely  to 
occur  if  the  patient  has  been  previously  examined  thoroughly  and  re- 
peatedly for  a  weak  heart  or  disease  of  the  lungs  or  kidneys.  The  time 
occupied  in  the  operation  and  the  quantity  of  ether  inhaled,  as  well  as 
the  manner  of  its  administration,  have  much  to  do  in  causing  these  acci- 
dents. A  patient  may  have  no  trouble  whatever  from  the  quantity  of 
ether  consumed  during  an  operation,  lasting  from  thirty  to  forty  minutes, 
while  she  might  not  recover  from  its  effects  when  kept  under  its  influ- 
ence an  hour  and  a  half  or  two  hours  if  she  had  a  weak  heart  or  a  sur- 
gical kidney. 

The  peritoneum  may  be  opened  without  recognizing  it,  and  the  omen- 
tum may  be  mistaken  for  the  subperitoneal  fat.  The  peritoneum  has 
been  mistaken  for  the  cyst-wall  and  accidentally  stripped  off  from  the 
abdominal  w^alls.  It  has  also  been  pushed  off  by  passing  sponges  through 
a  too  small  incision.  Unless  it  can  be  properly  restored  to  its  normal 
relations,  it  had  better  be  cut  away  to  prevent  necrosis.  The  cyst-wall 
may  be  accidentally  ruptured  while  separating  adhesions  and  the  abdom- 
inal cavity  deluged  with  the  contents  of  the  tumor.  Little  harm  gen- 
erally results  :  it  requires  only  sufficient  irrigation  to  wash  out  the  offend- 
ing material,  and  perhaps  drainage. 

Hemorrhage. — If  adhesions  have  been  properly  managed  and  the 
pedicle  suitably  ligated,  there  should  be  no  fatal  accidents  from  this 
cause.  Bleeding  points  have  been  overlooked,  however,  in  the  omen- 
tum, about  the  liver,  bladder,  uterus,  and  deep  down  in  the  pelvis,  which, 
when  reaction  takes  place,  may  pour  out  a  sufficiently  large  quantity  of 
blood  to  destroy  the  life  of  the  patient.  Patients  have  been  lost  also 
from  ligatures  cutting  too  deeply  into  the  tissues  of  a  soft  pedicle  or  from 
the  slipping  of  ligatures,  or  the  too  early  absorption  of  a  poor  quality 
of  catgut.  Vascular  adhesions  should  be  cut  between  two  ligatures  when 
possible.  Our  technique  has  been  so  perfected  of  late  as  to  prevent  the 
occurrence  of  those  horrible  accidents  of  fatal  hemorrhage  on  the  ope- 
rating table  which  were  too  frequent  in  former  years. 

Extensive  bleeding  surfaces,  arising  from  removal  of  malignant 
papillary  or  intraligamentous  tumors,  are  now  successfully  treated  by 
hot  water,  sponge-pressure,  or  gauze-packing. 

Accidental  Injuries  to  the  Viscera. — Operators  neglecting  the  details 
of  perfected  technique  in  opening  the  peritoneum  have  accidentally 
wounded  the  intestines,  omentum,  or  bladder,  or  with  the  stroke  of  the 
knife,  which  opened  the  peritoneum,  have  cut  directly  into  the  tumor 
itself.  Where  the  omentum  has  been  cut  or  lacerated,  if  the  hemor- 
rhage is  too  severe  to  be  controlled  by  sponge-pressure,  ligatures  should 
be  applied.  Torn  or  wounded  places  in  the  intestines  should  not  be 
allowed  to  slip  out  of  sight,  but  sutured  at  once ;  so  also  with  injuries 
to  the  bladder.  The  writer  once  unfortunately  opened  the  bladder, 
which  was  adherent  to  and  spread  up  over  the  tumor.  He  recognized 
and  sutured  the  incision  immediately,  and  no  harm  resulted  from  this 
accident.  The  ureter  has  been  cut  or  torn  across,  necessitating  either  the 
removal  of  the  kidney  or  the  opening  and  suturing  of  the  distal  extrem- 
ity of  the  ureter  into  the  bladder. 

When  an  operator  has  accidentally  stumbled  upon  the  information, 
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after  he  has  opened  the  peritoneum,  that  he  has  an  inoperable  tumor  to 
deal  with,  he  had  better  retreat  before  any  further  harm  is  done  and 
close  the  wound.  Incomplete  operations  are  much  less  frequent  than 
formerly.  It  is  a  question  of  judgment  born  of  experience  to  know 
when  to  stop.  It  is  safer  for  the  patient,  however,  to  proceed  to  a  finish, 
even  in  the  face  of  apparently  insurmountable  difficulties,  than  to  stop 
when  one  is  half  through  an  operation. 

Obstruction  of  the  bowels  may  be  caused  by  paralysis,  kinks,  or 
twists  produced  by  handling  or  prolonged  attempts  at  replacement. 
Adhesions  may  also  take  place  to  torn  surfaces  or  to  the  raw  end  of  the 
stump.  These  obstructions  are  best  prevented  by  a  careful  technique, 
as  little  manipulation  as  possible,  and  by  early  movements  of  the 
bowels. 

Early  reopening  of  the  abdomen  has  saved  a  goodly  number  of  pa- 
tients who  would  otherwise  have  died.  Twists  have  been  untwisted, 
kinks  and  volvuli  straightened  out,  inflammatory  bands  and  recent 
adhesions  separated,  knuckles  of  intestines  liberated  from  strangulation 
in  slits  or  holes  in  the  omentum.  Intestines  have  been  obstructed  also  by 
the  sutures  used  in  closing  the  incision  in  the  abdominal  wall.  Lives 
have  been  saved  by  retying  ligatures  which  did  not  sufficiently  constrict 
the  bleeding  vessels  or  which  had  slipped  off"  altogether  in  the  restless- 
ness or  vomiting  during  recovery  from  the  anesthetic. 

Fistulje,  following  the  use  of  infected  ligatures,  may  persist  for  a  long 
time,  especially  where  drainage  has  been  necessary.  They  generally 
close  up  after  a  while,  but  subsequent  operations  have  been  necessary  in 
rare  cases  to  find  and  remove  the  offending  ligatures  or  curette  away 
the  pyogenic  membrane  lining  the  discharging  sinus.  When  abscesses 
in  tlie  pelvis  have  formed,  opening  through  the  vagina  has  been  suc- 
cessfully practised  in  a  few  cases  and  through-and-through  drainage 
established. 

Fecal  fistulee  are  best  treated  when  small  and  low  down  by  keeping 
them  clean  and  letting  them  alone.  Large  ones  discharging  most  if  not 
all  the  faeces  situated  higher  up  require  operation  for  closure  or  resection 
of  the  bowels. 

Ventral  Hernia. — Ventral  hernia  is  an  accident  which  ought  not  to 
occur,  but  which  actually  happens  in  about  10  per  cent,  of  all  abdominal 
sections.  It  entails  upon  the  unfortunate  patient  sufferings  hardly  less 
severe  than  those  which  the  laparotomy  was  performed  to  relieve.  In 
some  cases  women  have  been  more  troubled  by  a  ventral  hernia  than 
they  were  by  the  tumor  whose  removal  resulted  in  this  accident.  It 
is  said  to  occur  more  frequently  in  those  patients  who  have  been 
drained. 

Prevention  is  attempted  by  many  surgeons  by  closing  the  abdom- 
inal incision  with  three  rows  of  sutures — one  through  the  peritoneum, 
another  through  the  muscle  and  aponeurosis,  and  a  third  row  including 
only  the  skin.  Results,  however,  do  not  show  that  fewer  hernias  occur 
after  this  long  and  tedious  process  than  after  through-and-through  sutur- 
ing when  proper  care  is  observed  to  securely  bring  together  like  tissues 
to  like  tissues  in  the  manner  already  described. 

Patients  are  permitted  to  walk  about  and  are  dismissed  too  soon  after 
this  serious  operation,  even  while  they  should  be  in  bed.     Reports  in  the 
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journals  too  often  state  that  "  laparotomy  patients  have  recovered  with- 
out an  untoward  symptom,  and  were  discharged  on  the  tenth  or  the 
twelfth  day." 

The  best  way  to  prevent  ventral  hernia  is  to  sew  the  tissues  securely 
together,  keep  the  patient  quietly  in  bed  for  two  weeks  :  where  the  tumor 
has  been  large  and  the  incision  long,  three  weeks  is  safer  than  two. 
Before  leaving  the  hospital  a  well-fitting  abdominal  bandage  should  be 
applied  and  the  patient  directed  to  wear  it  for  a  year.  She  should 
slowly  resume  her  usual  avocations,  and  be  especially  cautioned  against 
lifting  heavy  weights,  straining  at  stool,  or  contracting  a  cough. 

Battey's  Operation. — On  the  17th  of  August,  1872,  Dr.  Robert  Battey 
of  Rome,  Ga.,  startled  the  world  by  describing  a  new  operation  for  the 
removal  of  normal  ovaries  for  the  purpose  of  bringing  on  an  artificial  and 
premature  change  of  life.  The  patient  upon  whom  Dr.  Battey  per- 
formed this  operation  had  been  under  his  treatment  for  a  number  of 
years  on  account  of  pain  and  many  incurable  reflex  nervous  symptoms 
which  accompanied  her  monthly  periods. 

His  theory  was,  if  the  ovaries  should  be  removed  there  would  after- 
ward be  a  cessation  of  ovulation,  and  if  there  was  a  suspension  of  ovula- 
tion there  would  be,  as  a  consequence,  a  cessation  of  menstruation,  and 
if  the  menstruation  could  be  prevented  or  cut  oif  altogether  the  pain  and 
nervous  symptoms  the  woman  was  suffering  from  would  be  relieved,  and 
the  patient  would  be  henceforward  cured. 

It  was  not  his  purpose  to  remove  these  organs  on  account  of  any 
supposed  disease,  but  to  bring  on  an  artificial  change  of  life. 

The  operation  fortunately  succeeded  and  the  patient  was  relieved 
from  her  troubles. 

The  field  of  this  operation  rapidly  widened  until  too  many  operators 
were  removing  ovaries  for  the  purpose  of  allaying  pain  and  checking  a 
large  variety  of  nervous  symptoms  which  seemed  to  cluster  around  and 
to  culminate  at  the  monthly  period,  until  quite  an  outcry  arose  in  the 
profession  against  this  too  wholesale  mutilation  of  women,  as  it  wa& 
called. 

The  pendulum  has  now  swung  so  far  in  the  other  direction  that  at 
the  present  time  Battey's  operation  for  the  relief  of  reflex  nervous 
symptoms  and  pelvic  pain  is  rarely  performed. 

It  was  gradually  found  on  investigation  that  all  the  patients  who  had 
been  operated  upon  for  the  relief  of  such  symptoms  were  not  cured : 
some  were  only  relieved  for  a  short  space  of  time,  as  they  might  perhaps 
have  been  by  any  other  radical  measures  which  might  have  produced  a 
marked  and  sudden  efl'ect  upon  their  nervous  systems.  Occasionally 
these  patients  come  back  to  the  operator,  or  more  likely  go  to  some  other 
doctor,  with  their  aches  and  pains  as  bad  as  ever. 

The  removal  of  the  ovaries  and  tubes  for  the  arrest  of  hemorrhage 
and  the  checking  of  the  growth  of  fibroid  tumors  stands  on  a  much  more 
firm  foundation.  Experience  has  shown  that  the  expectations  of  opera- 
tors in  this  class  of  cases  have  been  generally  realized.  It  is  very  suc- 
cessful primarily,  and  the  eifect  has  been  such  as  to  greatly  encourage 
those  who  are  operating  in  this  direction. 

After  fibroid  tumors  have  attained  considerable  size  and  have  ac- 
quired other  vascular  supply  through  adhesions,  it  would  be  unwise  and 
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useless  to  do  Battey's  operation,  as  the  blood-supply  which  we  cut  off  by 
tying  the  ovarian  arteries  would  not  deprive  the  tumor  of  its  nourish- 
ment sufficiently  to  check  its  growth  or  prevent  hemorrhage.  When 
these  tumors  are  no  larger  than  a  cocoanut  or  a  child's  head,  this  opera- 
tion has  proven  itself  in  numerous  instances  to  be  one  of  the  most  suc- 
cessful means  of  dealing  with  this  very  troublesome  and  anxious  class 
of  cases.  The  immediate  mortality  of  the  operation  should  not  be  above 
3  per  cent.  The  writer  has  performed  this  operation  in  36  instances  on 
account  of  bleeding  fibroid  tumors,  and,  so  far  as  heard  from  up  to  date, 
has  had  the  most  gratifying  result  in  arresting  the  hemorrhage  and 
checking  the  growth  of  the  tumor.  There  was  no  death  in  this  series  of 
36  cases. 

Speaking  of  the  results  of  this  operation,  it  is  necessary  to  state  that 
there  are  a  certain  number  of  failures  to  cure,  and  that  they  occur  in 
about  the  same  proportion  of  cases  in  which  the  change  of  life  fails  to 
check  the  growth  and  hemorrhage  of  fibroid  tumors. 

Recent  investigations  have  shown  the  effect  of  the  menopause  to  be 
much  less  than  was  formerly  taught.  In  presenting  the  claims  of  this 
operation  to  patients  this  possibility  of  failure  should  be  mentioned.  It 
might  aid  in  a  final  decision  between  oophorectomy  and  hysterectomy. 
Battey  accounts  for  the  continuation  of  menstruation  after  his  operation 
in  about  5  per  cent,  of  the  cases  on  the  theory  that  there  may  be  a 
third  ovary. 

Dr.  Arthur  Johnstone  of  Cincinnati,  in  common  with  most  surgeons, 
accounts  for  the  continuation  of  menstruation  by  the  failure  of  the  ope- 
rator to  remove  all  the  ovarian  stroma  and  the  entire  Fallopian  tube, 
believing  that  in  cases  where  the  periods  continue  enough  of  the  ovaries 
and  tubes  had  been  left  to  keep  alive  the  menstrual  habit.  Johnstone 
lays  special  stress,  however,  upon  the  presence  of  a  ganglion  of  nerves 
near  the  point  of  departure  of  the  tube  from  the  uterus,  which  is  to  a 
large  extent,  he  states,  the  cause  of  menstruation.  Failure  to  remove  or 
tie  off  this  ganglion  permits  the  continuation  of  the  monthly  flow,  even  if 
the  ovary  and  the  greater  part  of  the  tube  have  been  removed. 

The  liability  of  a  long  tubal  stump  to  permit  fluid  collections  of  pus, 
mucus,  or  blood  emphasizes  the  necessity  for  the  more  complete  removal 
than  was  formerly  believed  necessary. 

Recently  the  operation  has  been  performed  with  considerable  success 
in  cases  of  menstrual  insanity.  The  writer  has  had  two  remarkable  pa- 
tients, one  of  whom  was  taken  from  an  insane  asylum,  the  superintend- 
ent of  which  stated  that  "  she  was  incurable  by  any  methods  under  his 
control,  and  was  a  proper  subject  for  Battey's  operation."  In  both  these 
cases  the  operation  was  done  for  the  purpose  of  removing  normal  ova- 
ries. They  were  found,  however,  to  be  greatly  diseased,  although  the 
extent  of  the  disease  had  not  been  previously  recognized.  The  opera- 
tion was  done  only  for  the  purpose  of  bringing  on  a  premature  and  arti- 
ficial change  of  life,  in  the  hope  that  this  enforced  cessation  of  the  men- 
strual flow  would  do  away  also  with  its  attendant  nervous  and  insane 
phenomena. 

In  one  of  these  patients  the  transformation  from  a  drivelling,  dis- 
gusting lunatic,  hopelessly  confined  behind  the  locked  doors  of  an  insane 
asylum,  to  a  charming  and  beautiful  lady  is  little  less  than  marvellous. 
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The  gratitude  of  the  patient  and  her  family  is  simply  boundless.  She 
is  now  happily  married. 

In  the  second  case  referred  to,  and  in  quite  a  number  of  others  within 
the  personal  experience  of  the  writer,  it  is  believed  that  patients  were 
not  only  saved  from  the  insane  asylum,  but  from  self-destruction. 
Goodell,  Price,  and  other  gynecological  surgeons  have  reported  simi- 
lar cases. 

Increased  experience  has  shown  that  many  of  the  dysmenorrhceal 
and  nervous  patients  can  be  cured  by  appropriate  treatment  very  much 
oftener  than  we  formerly  supposed.  The  sentimental  cry  about  unsex- 
ing  and  mutilating  should  have  little  influence  upon  the  surgeon,  inas- 
much as  the  unsexing  is  done  already  by  the  disease  which  we  operate 
to  cure,  making  it  impossible  that  the  desire  for  oifspring  should  ever  be 
realized.  If  oophorectomy  were  only  done  for  the  premature  produc- 
tion of  the  menopause — upon  Battey's  theory,  in  the  practice  of  which 
he  and  others  removed  normal  ovaries — this  objection  might  apply,  but 
in  this  day  of  improved  practice  a  surgeon  who  presents  normal  ovaries 
to  a  medical  society  has  to  show  very  good  cause  for  his  operation  to 
escape  censure. 

If  ovulation  and  conception  are  unobstructed  by  disease,  the  opera- 
tion should  not  be  done.  If  the  ovaries  are  sufficiently  diseased  to 
require  removal  to  saVe  life  or  reason,  conception  and  childbirth  are 
thereby  rendered  impossible.  The  woman  is  unsexed  or  sterilized  by 
the  disease,  and  the  surgeon  who  wards  off  death  or  insanity  by  his 
timely  operation  does  good  work. 

Still  another  objection  is  brought  against  Battey's  operation,  on  the 
ground  that  the  nature  of  the  female  would  be  so  entirely  changed  by 
the  removal  of  her  ovaries  that  all  sexual  desire  would  be  abolished. 
Examination  of  a  sufficiently  large  number  of  cases  has  been  made  to 
show  that  this  result  is  an  exception  and  not  the  rule.  These  women 
are  improved,  by  this  operation,  in  their  personal  appearance,  and  un- 
changed, as  a  rule,  in  their  sexual  nature.  Goodell  says :  "  They  are 
just  as  womanly  and  just  as  womanish  after  this  operation  as  they  were 
before."  In  six  cases  operated  on  by  the  writer  the  woman  married 
later  on,  and  three  of  their  husbands  stated  to  him  that  their  lives  were 
blissfully  happy.  In  another  case  the  wife  was  completely  changed 
after  the  removal  of  her  diseased  ovaries.  Formerly  she  loathed  and 
finally  refused  all  sexual  intercourse,  largely  on  account  of  the  pain  it 
produced  and  the  fear  also  of  having  children.  After  the  operation, 
having  neither  pain  nor  fear,  she  became  aggressive  in  her  demands  for 
sexual  gratification. 

In  a  very  few  cases  husbands  have  complained  that  their  wives  have 
gradually  grown  colder,  until  finally  all  sexual  desire  and  pleasure  was 
lost. 

As  the  technique  in  abdominal  surgery  approaches  nearer  to  perfec- 
tion supravaginal  and  panhysterectomy  are  likely  to  supersede  oopho- 
rectomy for  relief  from  fibroid  tumors,  and  also  for  other  incurable 
diseases  of  the  uterus  or  endometrium. 

The  removal  of  the  ovaries  and  tubes,  as  shown  above,  sometimes 
fails  to  entirely  cure  when  associated  with  a  fibroid  or  otherwise  diseased 
uterus.     The  uterus  is  certainly  of  no  use  after  its  appendages  are  gone, 
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and  the  conviction  is  rapidly  growing  among  operators  that  in  cases 
where  oophorectomy  is  indicated  hysterectomy  is  the  more  radical  and 
preferable  operation  to  perform. 

If  dysmenorrhoea  and  endometritis  are  curable  by  dilatation,  curetting, 
irrigation,  and  drainage,  if  the  nervous  and  painful  ailments  are  also 
cured  by  mechanical  supports  and  improved  operative  asej^tic  technique, 
and  if  hysterectomy  gradually  takes  the  place  of  o5phorectomy,  the  here- 
tofore broad  field  for  Battey's  operation  will  shrink  down  to  a  narrow  lane. 
There  will  still  remain,  however,  certain  bad  cases  of  otherwise  incurable 
menstrual  ailments,  menstrual  epilepsy,  and  menstrual  insanity  where 
Battey's  operation  may  be  the  only  cure. 

The  menstrual  molimen  may  be  accompanied  by  such  a  stormy  train  of 
symptoms  as  to  make  a  mental  and  physical  wa-eck  of  the  sufferer.  After 
exhausting  other  methods  of  relief,  including  the  element  of  time,  Bat- 
tey's operation  may  completely  remove  the  cause  of  the  trouble.  It  is 
also  indicated  in  those  rare  cases  of  congenital  malformation  where  active 
ovaries  exist  and  there  is  either  an  infantile  uterus  or  none  at  all. 

The  results  of  Battey's  operation  should  be  very  good,  so  far  as  its 
mortality  is  concerned.  Indeed,  there  should  be  no  mortality  whatever 
in  removing  non-adherent  appendages  free  from  abscesses. 

The  writer  has  been  in  the  habit,  however,  of  stating  to  patients  and 
their  friends  that  the  average  failures  to  cure  from  the  work  of  all  ope- 
rators amounted  to  about  10  per  cent. ;  that  is,  that  3  to  5  per  cent,  died 
and  5  to  7  per  cent,  either  continued  to  menstruate  or  were  otherwise 
uncured  or  made  worse  by  the  operation.  They  may  suffer  more  after- 
ward by  the  formation  of  painful  adhesions  or  from  a  ventral  hernia  than 
they  did  before. 

In  the  hands  of  the  most  expert  operators  these  failures  and  bad 
results  have  greatly  lessened  in  frequency,  and  should  not  occur  at  all. 

With  some  unruly  patients  and  in  some  unclean  environments  perfect 
results  are  unattainable  by  the  best  operators.  (For  a  description  of 
the  technique  of  this  operation  readers  are  referred  to  the  preceding 
paragraphs  on  Ovariotomy.) 

Some  points  of  difference,  however,  may  be  referred  to,  such,  for 
instance,  as  the  length  of  the  incision,  the  time  consumed,  the  unneces- 
sary handling  and  exposure  of  the  viscera,  amount  of  ether  absorbed, 
and  less  liability  to  hernia. 

In  doing  Battey's  operation  the  incision  in  the  abdominal  wall  need 
not  exceed  two  and  a  half  inches.  An  opening  large  enough  to  admit 
two  fingers  without  bruising  the  parts  is  all  that  is  required.  General 
surgeons  often  err  in  this  particular  by  bringing  their  long  incisions  and 
rough  manipulative  methods  into  this  special  field  of  work.  The  writer 
has  witnessed  operations  where  a  wound  of  five  to  six  inches  was  made, 
one  whole  hand  put  in,  and  then  the  other,  and  the  intestines  let  out — 
all  unnecessarily.  Time  is  an  important  element  in  all  abdominal  ope- 
rations. The  longer  the  incision  the  longer  it  takes  to  make  it  and  to 
close  it. 

The  risk  of  intestinal  protrusion  is  increased  with  the  long  incision, 
and  many  unnecessary  elements  of  danger  are  added  to  the  operation, 
such  as  the  kinking  of  intestines  from  hasty  attempts  at  replacing  after 
protrusion.     All  handling  and  exposure  to  the  air  of  the  intestines,  even 
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though  they  may  be  covered  with  hot  towels,  increases  the  tendency  to 
shock  and  subsequent  adhesions  and  obstruction  of  the  bowels.  This 
should  and  can  be  avoided.  This  risk  is  greatly  lessened  by  the  short 
incision.  It  is  idle  talk  to  claim  that  subsequent  hernia  is  no  more 
liable  to  occur  after  a  six-inch  incision  than  when  it  is  onlv  two 
inches  long. 

Surgical  Diseases  op  the  Fallopian  Tubes. 

The  Fallopian  tubes  pass  out  from  each  cornua  of  the  uterus,  are 
about  four  inches  long,  and  are  lined  by  a  mucous  membrane  similar  in 
character  to  that  lining  the  cavity  of  the  corpus  uteri.  The  tubal  lining 
membrane  is  thrown  into  numerous  plicae  or  folds  and  is  covered  with 
ciliated  epithelium.  The  cilia  have  a  wave-like  motion  extending  from 
the  abdominal  end  of  the  tube  toward  the  uterus,  and  are  supposed  to 
assist  in  passing  the  ovum  from  the  ovary  to  the  uterus.  These  tubes 
are  narrow  as  they  leave  the  uterine  wall,  widen  out  gradually,  and  ter- 
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Unusual  length  of  tubes  with  enlarged  ovaries. 

minate  in  a  fimbriated  extremity.  One  of  these  fimbriae  attaches  the 
abdominal  ostium  to  the  ovary.  The  especial  office  of  the  tube  is  to 
carry  the  ovarian  secretion  to  the  uterine  cavity.  On  account  of  the 
similar  chai-acter  of  the  uterine  and  tubal  lining  jmembranes  diseases  of 
the  endometrium  are  easily  transmitted  by  continuity  to  the  tubal 
mucous  membrane,  and,  still  further,  on  account  of  the  close  attachment 
of  the  tube  to  the  ovary,  disease  of  one  is  easily  transmitted  to  the  other. 
The  peculiar  arrangement  of  the  tubal  lining  membrane  is  such,  when 
diseased,  as  to  favor  the  occurrence  of  extra-uterine  pregnancv. 
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The  surgical  diseases  of  the  tubes  are — salpingitis,  hydrosalpinx,  pyo- 
salpinx,  hsematosalpinx,  and  tubal  pregnancy.  Malignancy  and  tuber- 
culosis may  also  require  surgical  interference. 

Salpingitis  consists  in  an  inflammation  of  the  Fallopian  tube. 
While  the  whole  tube  may  be  inflamed,  the  actual  disease  is  mostly  con- 
fined to  its  mucous  membrane  and  should  be  called  endosalpingitis. 
Catarrhal  endosalpingitis  is  the  form  most  frequently  met  with,  and  pre- 
sents itself  in  both  the  acute  and  chronic  varieties. 

Causes. — Acute  catarrhal  endosalpingitis  is  caused  by  puerperal  and 
gonorrhceal  endometritis  or  may  result  from  a  simple  endometritis  pro- 
duced by  taking  cold  at  the  menstrual  period.  This  inflammation 
extends  from  the  cavity  of  the  uterus  to  the  lining  membrane  of  the 
tube.  An  endometritis  thus  easily  causes  a  salpingitis.  This  extension 
of  the  inflammatory  process  may  involve  the  ovary  :  an  ovaritis  may 
result  in  abscess ;  adhesions  or  rupture  may  occur  and  set  up  a  pelvic 
peritonitis  which  may  finally  cause  a  general  peritonitis. 

The  most  frequent  cause  of  salpingitis  is  puerperal  endometritis, 
while  the  most  destructive  form  is  that  produced  by  the  gonorrhceal 
poison.  While  there  are  more  puerperal  than  gonorrhceal  cases,  the  pro- 
portion of  septic  cases  resulting  from  natural  labor  or  abortion  is  smaller 
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Salpingitic  closure  of  the  ostium  (Bland  Sutton). 

than  from  gonorrhoea.  The  class  of  women  suffering  from  gonorrhoea  is 
one  in  which  the  vital  forces  are  less  able  to  resist  the  inroads  of  the 
poison  than  in  the  better-fed  and  cared-for  puerperal  cases.  The  moral 
as  well  as  the  physical  condition  of  specific  cases  is  at  a  lower  ebb  than 
that  of  their  more  favored  sisters.  Their  power  of  resistance  being  less, 
the  inroads  of  the  disease  are  more  rapidly  destructive. 

The  third  cause  often  operates  in  young  women  who  have  exposed 
themselves  to  cold  while  menstruating.  Salpingitis  is  sometimes  noticed 
as  a  result  of  excessive  venereal  excitement  in  newly-married  people,  and 
is  often  noticed  in  prostitutes.  A  great  number  of  this  class  become 
physical  wrecks  from  the  results  of  salpingitis  and  its  complications. 
Large  abscesses  may  not  form  and  fatal  peritonitis  may  not  occur,  yet 
pelvic  inflammation  is  often  produced,  matting  together  the  pelvic 
viscera  in  such  a  way  as  to  keep  the  poor  victim  in  a  state  of  constant 
invalidism  which  is  little  preferable  to  death  itself. 

ChroniG  salpingitis  may  either  follow  an  acute  attack  or  may  occur  as 
a  gradual  extension  from  endometritis.     One  of  the  most  constant  and 
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injurious  effects  of  this  inflammation  is  to  close  one  or  both  ends  of  the 
tube :  all  secretions  then  forming  as  a  result  of  the  inflamed  mucous 
membrane,  having  no  outlet,  will  collect  and  distend  the  tube  even  to, 
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Salpingitic  closure  of  the  ostium  :  M,  a  pedunculated  cyst  (Bland  Sutton). 

its  utmost  capacity.  Should  the  abdominal  end  only  be  closed,  the  col- 
lecting fluid  may  for  a  time  be  discharged  through  the  uterus,  and  the 
formation  of  a  cystic  tumor  thereby  prevented.  Little  harm  is  done 
when  these  tubal  collections  are  thus  discharged.  Should,  however,  any 
fluid  containing  pus,  or  other  irritating  or  poisonous  matters  find  an  out- 
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Salpingitic  closure  of  the  ostium  (Bland  Sutton). 

let  through  the  abdominal  end  of  the  tube  into  the  pelvic  cavity,  a  local 
peritonitis  would  result  which  might  involve  all  the  pelvic  organs  or 
become  general. 

The  great  danger  in  both  the  acute  and  chronic  forms  of  salpingitis 
is  the  occurrence  of  this  accident :  a  leaky  pus-tube  may  only  produce 
attacks  of  localized  peritonitis,  but  constant  repetition  of  these  attacks 
causes  the  most  extensive  and  incurable  forms  of  adhesive  inflammation. 
The  tube  may  be  constricted  at  several  points,  thus  preventing  tapping 
through  the  vagina  from  emptying  more  than  one  cyst  at  a  time.  Where 
these  separated  fluid  collections  exist  the  appearance  of  the  tube  has  been 
compared  with  that  of  links  of  a  sausage.  Where  the  fluid  is  all  con- 
tained in  one  cavity  the  enlarged  tube  is  said  to  resemble  a  large  banana 
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or  sweet  potato.  Occasionally  it  produces  a  large  round  tumor  the  size 
of  a  child's  head,  reaching  from  the  symphysis  pubis  to  the  umbilicus. 
Where  these  pus-collections  are  the  result  of  recurrent  attacks  of  pelvic 
peritonitis,  universal  adhesions  occur,  binding  pelvic  organs,  intestines, 
and  omentum  together  so  firmly  as  to  require  one  of  the  most  formidable 
and  dangerous  of  surgical  operations  for  their  relief. 

Frequency. — Salpingitis  in  its  acute  or  chronic  form  is  one  of  the 
most  frequent  of  the  female  pelvic  diseases.  Although  our  recognition 
of  this  fact  has  been  only  of  recent  date,  it  must  have  been  as  true  for- 
merly as  it  is  now,  that  pelvic  diseases  were  the  result  of  a  puerperal  or 
gonorrhoeal  endometritis  and  salpingitis.  It  is  quite  evident  to  practical 
men,  who  have  verified  their  diagnosis  after  opening  the  abdomen,  that 
cases  formerly  classified  as  cellulitis,  parametritis,  perimetritis,  uterine 
phlegmon,  and  pelvic  abscess  had  their  origin  in  a  septic  salpingitis. 

The  merit  of  having  liberated  the  profession  from  the  thraldom  of 
antiquity  belongs  first  to  Bernutz  and  Goupil ;  secondly  and  clinically, 
to  Lawson  Tait. 

The  symptoms  of  acute  salpingitis  are  very  similar  to  those  of  pelvic 
peritonitis — namely,  chill,  severe  pain  in  one  or  both  sides  of  the  pelvis, 
and  certain  constitutional  disturbances ;  but  the  temperature  and  pulse 
may  not  rise  very  high.  The  most  frequent  symptoms  of  the  chronic 
form  of  catarrhal  salpingitis  are  painful  menstruation,  defecation,  and 
coition.  Upon  examination  in  either  form  slight  enlargement  and  con- 
siderable tenderness  of  the  tube  are  evident.  The  very  common  men- 
strual colic  complained  of  by  prostitutes  is  frequently  caused  by  chronic 
salpingitis,  and  the  temporary  form  of  pelvic  tenderness,  bordering  on 
inflammation,  complained  of  by  newly-married  women  is  often  produced 
by  excessive  sexual  indulgence,  generally  during  the  honeymoon.  This 
is  aided  and  produced  in  many  cases  by  the  fatigues  and  exposures  of 
travel  during  the  nervous  and  more  or  less  exhausted  state  dependent  on 
and  subsequent  to  the  long  preparation  made  for  the  bridal  ceremonies. 
A  more  or  less  constant  leucorrhoeal  discharge  is  present,  which  may  come 
at  times  in  large  quantities  suddenly,  owing  to  its  collection  either  in  the 
tube  or  the  uterus. 

Diagnosis. — The  history  of  the  case,  together  with  the  group  of  symp- 
toms mentioned  above,  with  the  information  gained  by  a  bimanual  exam- 
ination, ought,  in  a  majority  of  instances,  to  settle  the  question.  Where 
collections  of  fluid  have  formed  within  the  tube  a  diiferential  diagnosis 
is  much  more  difficult  and  frequently  impossible.  If  the  enlarged  and 
sensitive  tube  can  be  made  out  by  the  point  of  the  examining  finger,  the 
diagnosis  is  reasonably  certain.  In  some  cases  of  chronic  invalidism, 
however,  an  accurate  diagnosis  can  only  be  determined  by  exploratory 
incision. 

Treatment. — The  early  treatment  of  all  pelvic  inflammations  is  about 
the  same.  If  an  error  in  the  differential  diagnosis  is  made,  erroneous 
treatment  may  not  follow  as  a  consequence  ;  so  that,  whether  the  case  be 
one  of  inflammation  of  the  tube,  the  ovary,  or  the  pelvic  peritoneum, 
rest  in  bed,  hot  external  applications,  hot  vaginal  douches,  purgation,  and 
a  bland  nourishing  diet  would  be  appropriate.  If  the  pain  should  be 
continuous  and  severe  notwithstanding  this  treatment,  opiates  may  be 
.given  to  an  extent  necessary  to  quiet  pain  and  produce  sleep.    This  drug 
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should  be  avoided,  however,  in  all  chronic  cases,  for  fear  of  producing 
the  opium  habit.  Should  the  case  become  chronic,  the  patient  should  be 
directed  to  avoid  exposure  to  wet  and  cold  during  the  menstrual  period, 
and  also  any  over-exertion  or  excitement.  The  vaginal  vault  should  be 
painted  over  daily,  or  at  least  three  times  a  week,  with  Churchill's  tincture 
of  iodine,  and  vaginal  tampons  of  cotton  wool  soaked  in  glycerin  inserted. 
Any  exercise  which  produces  pain,  such  as  horseback  riding,  bicycling,  or 
dancing,  the  use  of  the  sewing-machine,  and  going  up  and  down  stairs, 
should  be  prohibited.  Sexual  intercourse  should  be  abandoned,  and 
more  than  usual  attention  paid  to  the  preservation  of  the  general  health. 
Counter-irritation  by  blisters  and  electricity  should  be  given  a  fair  trial. 
If  the  patient  suifers  from  severe  recurrent  attacks  of  salpingitis  and 
pelvic  peritonitis  notwithstanding  the  observance  of  the  above  regula- 
tions, her  final  cure,  and  perhaps  the  preservation  of  her  life,  may  require 
the  removal  of  the  diseased  organs. 

Hydrosalpinx  is  a  collection  of  water  in  the  Fallopian  tube.  Its 
causes  cannot  be  definitely  stated. 

The  symptoms  of  this  condition  are  not  very  marked,  and  a  diag- 
nosis is  not  generally  made  until  after  a  physical  examination.  An 
endometritis  followed  by  pelvic  pain  would  naturally  lead  to  a  digital 
examination,  when  a  tense,  round  fluctuating  mass  is  discovered  upon 
one  or  both  sides  of  the  uterus.  This  condition,  together  with  the  his- 
tory of  the  case,  makes  out  a  tolerably  clear  diagnosis. 

Hydrosalpinx  makes  itself  apparent  by  less  painful  local  or  constitu- 
tional symptoms  than  either  pyosalpinx  or  hsematosalpinx.  Pain  from 
pressure  is  the  principal  local  evidence  of  disease.  It  is  in  this  class  of 
fluid  tubal  collections  that  discharges  take  place  through  the  uterus,  or 
even  into  the  peritoneal  cavity,  with  a  curative  result.  While  the  collec- 
tion of  fluid  is  dissipated,  the  tube  may  remain  useless  for  ever  afterward, 
the  cavity  having  been  in  not  a  few  cases  obliterated  by  adhesive  inflam- 
mation or  obstructed  by  impassable  strictures.  The  fluid  being  of  a 
bland  and  unirritating  character,  peritonitis  does  not  result,  as  it  would 
from  a  ruptured  pyosalpinx  or  hsematosalpinx.  In  these  cases  the  refill- 
ing and  re-emptying  of  the  sac  is  not  infrequent.  On  account  of  the 
continued  pressure  of  a  distended  tube,  adhesions  may  take  place  to  the 
surrounding  tissues,  which  may  produce  a  class  of  symptoms  which  may 
only  be  relieved  by  its  removal.  Where  a  diflerential  diagnosis  can  be 
positively  made,  the  withdrawal  of  the  fluid  with  an  aspirator  would  be 
very  successful  treatment.  It  is  so  difficult,  however,  to  be  certain  which 
one  of  these  three  fluid  collections  we  have  to  deal  with  in  any  given  case 
that  laparotomy  is  generally  performed  for  the  cure.  Upon  inspection  the 
ovary  may  be  found  healthy,  and  certain  "  conservative  "  surgeons  recom- 
mend that  the  tube  be  aspirated,  irrigated,  and  left  to  the  kindly  offices 
of  the  vis  medioatrix  natwxe.  In  mild  cases  of  non-infective  salpingitis 
this  course  of  treatment  has  been  successful. 

HEMATOSALPINX  consists  in  the  distention  of  the  Fallopian  tube 
with  blood.  This  collection  may  be  caused  by  regurgitation  of  the 
menstrual  blood  from  the  uterus  into  a  tube  whose  abdominal  ostium  is 
closed  or  by  a  retention  of  its  own  secretions.  No  distention  could  take 
place  if  both  ends  of  the  tube  were  normally  open.  As  a  result  of  a 
former  salpingitis  the  abdominal  end  of  the  tube  may  be  so  closed  as  to 
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prevent  any  escape  of  fluid  into  the  abdominal  cavity.  Ovulation  may 
still  take  place  and  menstruation  occur.  The  collection  of  fluid  may 
remain  in  the  Fallopian  tube,  and,  as  a  result  of  ruptured  vessels  or  of 
the  accumulation  of  this  and  of  additional  fluid  month  after  month,  will 
form  a  large  oyst-like  collection  which  may  amount  to  eight  or  ten  ounces 
or  even  a  pint.  Hsemato salpinx  is  formed  also,  and  perhaps  most  fre- 
quently, as  a  result  of  tubal  pregnancy.  It  is  now  believed  that  most 
cases  of  hsematosalpinx  and  pelvic  hsematocele  are  produced  by  this  cause. 

Fig.  350. 


Large  hsematosalpinx,  diagrammatic  sketch  (Mund6). 

Pelvic  hsematoma  and  hsematocele  are  also  produced  in  many  instances 
by  rupture  of  the  gravid  tube  and  escape  of  its  contents.  The  pain  and 
general  symptoms  are  the  result  of  distention  of  the  tube,  and  are  gen- 
erally confined  entirely  to  the  affected  side.  The  symptoms  of  pressure 
as  well  as  the  accompanying  nervous  phenomena  are  most  intense  at  the 
menstrual  ])eriods.  In  cases  where  the  collection  of  blood  has  taken 
place  rapidly  the  pain  will  be  much  in  proportion  to  the  rapidity  of  the 
distention.  The  amount  of  blood  escaping  into  the  tube  is  never  suf- 
ficient to  cause  prostration  or  the  aneemic  symptoms  which  are  often 
present  in  pyosalpinx  and  its  complications.  Upon  physical  examination 
very  much  the  same  condition  is  found  as  in  hydrosalpinx,  except  that 
the  cystic  collection,  having  been  more  sudden,  is  not,  as  a  rule,  associ- 
ated w^itti  pelvic  inflammation  or  adhesions.  The  oval  fluctuating  mass 
is  generally  more  movable  and  less  bound  down  by  adhesions  than  either 
of  the  other  fluid  collections  which  take  place  in  the  tube.  On  account 
of  the  more  frequent  sudden  occurrence  of  the  hsematosalpinx,  it  is  likely 
to  be  found  lower  in  the  pelvis,  and  consequently  more  easily  palpated 
by  the  examining  finger.  A  differential  diagnosis  is  rarely  possible,  and 
is  frequently  only  determined  by  an  exploratory  laparotomy.  If  it  were 
possible  to  settle  this  point  so  as  to  decide  positively  which  of  these  tubal 
collections  could  be  safely  ruptured  or  aspirated,  many  laparotomies  could 
be  prevented. 

Most  cases  of  hydrosalpinx  and  many  cases  of  hsematosalpinx  could 
be  safely  operated  on  by  the  vaginal  method  if  we  were  sure  of  our  diag- 
nosis :  that  being  so  uncertain,  it  has  turned  out,  in  some  cases,  which 
might  have  been  .safely  operated  on  by  aspiration  or  by  tapping,  irriga- 
tion, and  drainage  from  below,  that  they  have  been  subjected  unneces- 
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sarily  to  the  dangers  of  abdominal  section.  In  many  cases,  especially 
where  the  hsematosalpinx  has  resulted  from  tubal  pregnancy,  an  operation 
by  the  vaginal  route  has  been  deemed  heretofore  unsafe  and  incomplete. 
The  practice  has  thus  been  almost  universally  to  open  the  abdomen  in 
these  cases,  in  order  to  more  efficiently  and  completely  remove  foreign 

Fig.  351. 


Double  hydrosalpinx :  i,  left  hydrosalpinx ;  o,  left  ovary  degenerated  into  a  cyst ;  t',  right  tube  with 
abdominal  mouth  closed;  o',  right  ovary.    Two-thirds  natural  size  (Thomas  and  Munde). 

bodies  and  masses  from  the  abdominal  cavity  and  to  more  safely  arrest 
hemorrhage. 

The  tube  may  distend,  form  adhesions,  and  finally  rupture  between 
the  folds  of  the  broad  ligament,  without  permitting  the  fluid  to  enter 
and  soil  the  peritoneal  cavity.  In  these  cases,  could  a  positive  diagnosis 
be  made,  undoubtedly  the  best  and  safest  treatment  would  be  to  evac- 
uate the  fluid  and  wash  out  and  disinfect  the  cavity  through  the  vagina. 
These  intraligamentous  ruptures  of  hsematosalpinx  are  most  frequently 
produced  by  tubal  pregnancy,  and  are  the  cause  of  the  sudden  sensations 
of  bursting,  distending,  tearing  pain,  faintness,  and  syncope  which  are 
often  the  first  symptoms  of  ruptured  tubal  pregnancy  for  which  physicians 
are  suddenly  called  in. 

Sterility  is  frequently  produced  by  salpingitis,  especially  when  asso- 
ciated with  these  fluid  collections.  Tubal  pregnancy  is  most  frequent  in 
its  occurrence  after  a  period  of  sterility  when  some  of  the  more  promi- 
nent symptoms  and  complications  of  salpingitis  have  passed  by.  The 
question  is  frequently  asked,  Why  are  some  women  Avho  have  borne  one 
child  for  ever  after  sterile?  The  correct  answer  probably  is,  that  a 
puerperal  salpingitis  has  so  closed  or  crippled  the  Fallopian  tubes  as  to 
shut  oif  all  connection  between  the  ovaries  and  the  uterus  :  this  is  prob- 
ably one  cause  of  sterility  in  that  large  class  of  women  who  follow  pros- 
titution as  an  occupation,  but  generally  there  is  another  cause.  Fre- 
quently these  women  have  given  birth  to  one  child  before  entering  fully 
upon  their  lives  of  infamy.     In  their  cases,  when  puerperal  salpingitis 
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has  not  resulted  in  the  closure  of  one  or  both  ends  of  the  tube,  gonor- 
rhceal  salpingitis  has  so  destroyed  the.  functions  of  the  tube  as  to  make 
conception  and  subsequent  pregnancy  wellnigh  impossible.  The  many 
post-mortems  which  have  been  made  of  prostitutes  show  that  this  state- 
ment is  undoubtedly  correct. 

Pyosalpinx  consists  of  a  collection  of  pus  in  a  Fallopian  tube.  This 
condition  occurs  subsequent  to,  and  as  a  result  of,  gonorrhoeal  or  puer- 
peral endometritis,  or  possibly  from  a  degenerated  hsematosalpinx.  As 
salpingitis  increases  in  extent  or  intensity  the  abdominal  end  of  the  tube 
becomes  closed  by  adhesive  inflammation,  and  after  a  time  the  uterine 
end  also,  making  it  impossible  for  any  further  collection  of  fluid  to 
escape  either  into  the  uterus  or  abdominal  cavity.  This  collection  may 
cause  the  tube  to  increase  in  size  from  that  of  a  lead  pencil  up  to  that  of 
a  banana,  or  it  may  be  pear-shaped.     It  may  occupy  the  abdominal  end 

Fig.  352. 


—Rectum 


Large  pyosalpinx:  the  tube  communicates  with  an  abscess  in  the  ovary  (tubo-ovarian  abscess), 
and  each  communicates  with  the  rectum  (Bland  Sutton). 

of  the  tube,  and  by  pressure  absorb  or  crumple  up  the  mesosalpinx,  thus 
bringing  the  tubal  pus-sac  in  direct  contact  with  an  already  inflamed 
ovary,  resulting  finally  in  a  tubo-ovarian  abscess.  The  location  of  a 
pyosalpinx  is  near  the  side  of  the  uterus  and  the  bottom  of  Douglas's 
cul-de-.sac,  permitting  adhesions  to  take  place  both  to  the  uterus  and  the 
tissues  underneath.  The  contents  of  the  sac  is  at  first  a  clear  non-odorous 
pus,  but  subsquently,  from  its  proximity  to  the  bowel  and  the  possible 
transmission  of  intestinal  gases,  it  is  found  most  offensive,  especially  so 
in    late   operations.     Pyosalpinx   is  frequently  associated   with   fibroid 
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tumors  and  cancer  of  the  uterus.  When  of  tubercular  origin  it  is  refer- 
red to  by  some  writers  as  a  cold  abscess.  The  walls  of  a  pyosalpinx  are 
generally  thicker  than  those  of  other  fluid  collections  in  the  tube,  which 
probably  accounts  for  their  less-frequent  rupture.     Inflammatory  exuda- 


FiG.  353. 


Pyosalpinx,  with  oophoritis  and  universal  adhesions  masking  the  ovary  (Mund6). 

tions  not  only  add  to  the  thickness  of  the  sac-wall,  but  throw  around 
and  over  these  abscesses  organized  lymph,  which  amounts  to  a  second 
wall  or  partition  between  the  pus  and  the  peritoneal  cavity.  Pus  may 
be  retained  in  these  thick-walled  sacs  for  many  months,  and  in  some 
cases  for  years,  without  giving  rise  to  septic  poisoning.  It  is  only  when 
pus  is  in  contact  with  an  absorbing  surface  or  escapes  into  the  peritoneal 
cavity  that  general  inflammatory  or  septic  symptoms  are  produced. 

The  symptoms  and  physical  signs  of  pyosalpinx  are  very  similar  to 
those  present  in  hydrosalpinx,  hsematosalpinx,  and  chronic  salpingitis. 
We  have  the  same  pains  in  the  same  location,  the  same  menstrual  dis- 

FiG.  354. 


Pyosalpinx  with  adhesions,  ovary  still  distinguishable  (Munde). 


orders,_  the  same  nervous  symptoms,  making  a  diiferential  diagnosis 
exceedingly  difficult  until  pus  in  some  way  makes  itself  manifest.  The 
symptoms  of  these  fluid  collections  are  of  two  varieties — those  resulting 
in  local  pains,  and  those  resulting  in  a  fluctuating  tumor.  Manipulation 
should  be  gentle  for  fear  of  bursting  the  sac.     In  cases  where  pus  is 
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present  the  globular  mass  will  yield  less  fluctnatioD,  but  more  pain,  than 
the  other  varieties. 

Diagnosis. — AVbile  the  diagnosis  is  difficult,  pus  should  be  suspected 
in  cases  having  a  gonorrhoeal  or  puerperal  history  or  "svliere  the  mass  is 
closely  adherent  to  the  side  of  the  uterus  and  to  the  pelvic  tissues. 
Pyosalpinx  and  hydrosalpinx  are  usually  double,  while  hematosalpinx 
is,  as  a  rule,  single,  especially  when  caused  by  tubal  jDregnancy.  These 
tubal  collections  may  be  mistaken  for  small  cysts,  uterine  fibroids,  or 
displacements  of  the  uterus.  Fluctuation  in  pyosalpinx  with  adhesions 
is  frer^uently  not  noticed  at  all. 

The  course  and  duration  of  these  tubal  cysts  are,  as  a  rule,  from 
bad  to  worse.  They  are  practically  incurable  except  by  total  extirpa- 
tion. In  cases  where  rupture  has  occurred  from  some  accidental  cause, 
and  the  patient  has  finally  survived  after  a  hard  and  prolonged  struggle 
for  existence,  she  is  left  either  a  chronic  invalid  or  sterile.  Patients 
having  these  tubal  cysts  suffer  frequent  relapses  from  over-exertion  or 
excitement,  and  are  unable  to  perform  satisfactorily  the  duties  of  wife, 
mother,  or  citizen.  These  eases  were  formerly  treated  as  pelvic  inflam- 
mations, which  they  are  now  very  well  known  to  produce.  In  other 
words,  a  purulent  or  septic  salpingitis  is  the  cause  of  the  great  majority 
of  inflammations  and  their  effects  and  complications  in  the  female  pelvis. 
As  a  pus-collection  distends  the  tube  adhesions  to  surrounding  tissues 
may  occur ;  ulceration  and  perforation  may  take  place,  with  discharge 
of  contents  through  a  fistulous  opening  into  the  bladder,  vagina,  rectum, 
intestines,  pelvic  cellular  tissue,  or  through  the  abdominal  wall.  Partial 
cures  are  thus  sometimes  obtained,  but  relapses  occur,  fistulous  openings 
keep  on  discharging,  adhesions  give  never-ending  pains,  and  the  tubes 
are  likely  to  remain  strictured  or  impervious.  While  the  woman  may 
congratulate  herself  upon  remaining  the  happy  possessor  of  her  tubes, 
they  may  be  absolutely  useless  so  far  as  their  function  is  concerned,  and 
be  the  cause  of  relapsing  pelvic  inflammation. 

Treatment. — Drugs  are  of  little  avail  in  the  treatment  of  these  con- 
ditions ;  the  only  real  cure  is  total  extirpation.  In  some  cases  of  hydro- 
and  hagmatosalpinx  it  has  been  thought  good  treatment  to  dilate  and 
curette  the  uterus,  paying  special  attention  to  the  cornua,  with  the  hope 
of  thus  causing  the  evacuation  of  the  tubal  contents.  These  hopes  fre- 
quently prove  delusive.  In  fact,  as  much  harm  as  good  has  been  accom- 
plished in  these  manipulations,  causing  tubal  cysts  to  burst  into  the 
pelvis  instead  of  turning  the  current  in  the  desired  direction. 

Pozzi  says  that  "  as  soon  as  the  diagnosis  of  a  cyst  of  the  tube  is 
established  we  must  at  once  remove  the  diseased  parts,  choosing  the  best 
moment  for  the  operation."  It  is  better  not  to  operate  during  an  acute 
attack  of  pelvic  inflammation,  but  it  may  be  a  necessity  in  some  cases 
to  prevent  impending  rupture  or  to  save  a  life  threatened  from  the 
effects  of  the  already  discharged  contents  of  a  ruptured  pus-tube.  The 
operation  itself  is  frequently  much  more  difficult  and  attended  with 
more  risk  to  life  than  that  for  the  removal  of  catarrhal  salpingitis  or  a 
.simple  ovarian  tumor.  There  is  scarcely  any  abdominal  operation  demand- 
ing more  skill  and  surrounded  by  moi-e  difficulties  and  dangers  than  the 
enucleation  and  removal  of  universally  adherent  pus-tubes.  Intestines 
may  be  torn,  the  ureter  cut  or  ruptured,  the  bladder  or  rectum  lacerated. 
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large  vessels  ruptured,  or  serious  and  dangerous  hemorrhage  produced 
from  the  large  raw  surface  from  which  the  masses  are  separated.  At 
some  weak  point  during  the  separation  of  adhesions  the  pus-sac  is  fre- 
quently ruptured,  and  foul-smelling  pus  pours  into  and  infects  the  peri- 


FiG.  355. 


Abscess  of  both  ovaries  with  pyosalpinx  (Moncl6).  The  sacs  of  the  abscesses  are  open,  having  been 
torn  during  their  detachment  from  the  adhesions ;  the  dilated  tubes  are  above. 

toneal  cavity  and  its  sensitive  contents,  requiring  most  liberal  use  of 
irrigation  and  subsequent  drainage.  In  cases  of  pelvic  inflammation 
from  adherent  and  distended  tubes  we  frequently  find  the  omentum 
adherent  to  the  top  of  the  uterus  and  sides  of  the  pelvis.  This  has  to 
be  carefully  separated  and  properly  treated  to  prevent  hemorrhage 
before  the  operation  proper  is  begun.  In  performing  this  operation  one 
should  proceed  as  in  ovariotomy.  After  the  omentum  has  been  gotten 
out  of  the  way  two  fingers  of  the  left  hand  should  be  passed  through 
the  incision  down  over  the  top  of  the  uterus  and  follow  out  the  tube  or 
the  ovarian  ligament  to  the  diseased  parts.  A  point  of  cleavage  should 
be  found  and  the  enucleation  begun,  especial  care  being  taken  not  to 
rupture  the  sac.  It  is  important  to  enucleate  these  structures  down  to 
the  body  of  the  uterus,  leaving  as  little  of  the  tube  as  is  possible.  Many 
failures  to  cure  have  been  caused  by  a  failure  to  remove  the  entire  tube. 
Where  an  inch  of  tube  is  left  subsequent  distentions  may  occur  and  the 
patient  be  still  left  to  suffer.  During  the  enucleation,  if  it  becomes 
evident  that  there  is  danger  of  bursting  the  cyst,  it  may  be  aspirated, 
taking  care  to  close  the  opening  in  the  sac  by  pressure-forceps.  Where 
adhesions  give  much  trouble,  making  the  arrest  of  the  hemorrhage  diffi- 
cult, the  elevation  of  the  hips  in  the  Trendelenburg  position  aids  very 
materially.  The  oozing  produced  by  enucleation  is  generally  arrested  by 
hot-water  irrigation,  sponge-pressure,  or  gauze-packing.  Long-handled 
pressure-forceps  may  occasionally  be  required  to  compress  bleeding  tis- 
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sues  deep  down  in  the  pelvis,  where  ligation  is  either  difficult  or  impos- 
sible. If  pus  escapes  into  the  abdominal  or  pelvic  cavities  during  the 
operation,  irrigation  and  drainage  may  be  required.  The  glass  drainage- 
tube  is  preferred  to  strips  of  gauze  for  pelvic  drainage.  If  both  tubes 
are  diseased,  they  should  both  come  out  if  the  object  of  the  operator  is 
to  cure  the  patient. 

It  has  been  recently  suggested  by  certain  "  conservative  "  operators 
to  remove  a  portion  of  the  diseased  tube  and  reconnect  it  wdth  the  ovary. 
In  other  cases  it  is  recommended  by  the  "  conservatives  "  to  puncture, 
wash  out,  and  disinfect  cysts  or  cavities  in  the  ovaries  or  tubes  and 
attempt  to  save  them  for  future  usefulness. 

Of  these  "  conservative  operations  "  by  Martin  and  his  followers  in 
Germany,  and  Polk  and  his  followers  in  America,  there  have  been  so  few 
cases  of  subsequent  pregnancy  reported  that  as  a  surgical  procedure  to 
secure  that  most  laudable  result  it  can  hardly  be  referred  to  as  anything 
less  than  a  failure.  It  is  quite  probable,  indeed,  that  more  harm  than 
good  has  resulted  from  this  wave  of  so-called  "  conservatism."  Inasmuch 
as  it  is  believed  that  the  "  conservatives  "  have  operated  on  many  cases 
of  chronic  salpingitis  where  pregnancy  was  not  impossible,  and  which 
many  so-called  "  radical  operators  "  would  have  cured  without  the  knife, 
it  is  also  quite  probable  that  these  "conservative"  operations  upon 
ovaries  and  tubes  have  resulted  in  renewed  inflammations  which  have 
utterly  and  for  ever  obstructed  and  obliterated  tubes  and  cavities  which 
were  left  pervious  after  their  operations. 

In  cases  of  the  removal  of  double  pus-tubes  and  fibroid  tumors  of 
the  uterus  these  same  "  conservative  "  operators  are  now  recommending 
the  very  ''radical"  procedure  of  the  total  extirpation  of  the  uterus  at 
one  and  the  same  time.  In  cases  of  septic  or  specific  endometritis  the 
patient  w^ould  not  be  cured  of  all  her  troubles  by  salpingo-oophorectomy. 
The  endometritis  would  still  be  left  to  torment  the  patient.  If  this 
could  not  be  cured  by  thorough  curetting,  it  would  certainly  be  better 
surgery  to  perform  a  total  extirpation  than  to  leave  the  patient  half 
cured  and  still  be  the  unhappy  possessor  of  a  totally  useless  and  diseased 
organ.  When  w^e  have  such  a  perfected  technique  as  to  permit  this  truly 
"  conservative,"  though  "  radical,"  procedure  to  be  done  without  adding 
materially  to  the  risk  of  life,  it  is  predicted  that  it  will  become  the 
operation  of  the  future. 

Tubal  Peegnancy. — When  conception  takes  place  outside  of  the 
uterine  cavity  and  the  foetus  develops  at  the  point  of  arrest,  it  is  called 
ectopic  pregnancy.  Conception  may  take  place  at  any  point  between  the 
uterine  cavity  and  the  ovary.  The  ovum  after  leaving  the  ovary  may 
be  fecundated  at  the  fimbriated  extremity  of  the  tube,  at  any  point  in 
its  length,  or  in  that  portion  lying  in  the  uterine  substance.  The  great 
majority  of  all  these  cases  are  tubal.  Tait  thinks  they  all  are  at  first. 
He  and  most  others  who  have  investigated  the  subject  believe  that  all 
extra-uterine  conceptions,  whether  found  at  the  time  of  rupture  to  be  in 
the  broad  ligament,  pelvic  or  abdominal  cavities,  were  tubal  in  origin. 

Frequency. — Recent  investigations  by  abdominal  surgeons  and 
pathologists  have  demonstrated  the  fact  that  many  of  the  hsematoceles 
and  sudden  deaths  from  internal  hemorrhage  were  caused  by  ruptured 
tubal  pregnancies.     Thus  Formad,  when  coroner's  physician  in  Phila- 
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delphia,  reported  among  the  autopsies  made  in  a  single  year  27  cases  of 
sudden  death  produced  by  hemorrhage  from  a  ruptured  tubal  gestation- 
From  the  number  of  cases  constantly  reported  in  the  medical  jour- 
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Tubal  pregnancy  (Thomas  and  Munde). 

nals  and  in  the  medical  societies  the  truth  is  forced  upon  us  that  this 
condition  is  very  much  more  frequent  than  was  formerly  believed  to  be 
the  case. 

The  foetus  may  develop  in  any  portion  of  the  tube  or  in  the  cornua 
of  the  uterus.  When  the  development  occurs  in  that  portion  of  the 
tube  between  the  uterine  cavity  and  its  outer  walls,  it  is  referred  to  as 
interstitial  pregnancy. 

The  causes  of  ectopic  pregnancy  have  usually  been  described  as 
unknown,  but  it  is  altogether  probable  that  salpingitis  has  very  much 
to  do  with  the  causation.  It  is  believed  and  taught  that  the  ciliary 
movements  and  peristalsis  of  the  tube  have  something  to  do  in  aiding 
the  passage  of  the  ovum  toward  the  uterine  cavity.  It  is  also  taught 
that  these  movements  are  greatly  interfered  with  or  entirely  destroyed 
by  septic  or  specific  salpingitis.  From  the  effects  of  these  diseases 
strictures  are  produced  by  inflammatory  bands ;  the  occurrence  of 
fungus,  endosalpingitis,  and  polypi  is  also  favored  by  the  same  cause 
and  may  produce  the  same  result. 

Tubal  pregnancy  occurs  most  frequently  after  several  years  of  ster- 
ility, which  has  been  caused  in  most  instances  by  a  previous  salpingitis. 

The  membranes  covering  the  foetus  are  the  same  as  when  pregnaucv 
occurs  in  the  uterus.  The  development  of  these  membranes,  the  placenta, 
and  the  foetal  circulation  proceeds  as  in  normal  pregnancy  until  their 
growth  has  proceeded  to  the  utmost  limit  of  distention  of  the  tubal 
structures,  which  rarely  goes  beyond  the  twelfth  week.  Rupture  may 
take  place  into  the  peritoneal  cavity,  producing  the  death  of  the  mother 
in  nearly  all  cases  from  hemorrhage,  shock,  or  peritonitis  unless  relieved 
within  a  few  hours  by  the  surgeon.  Rupture  not  infrequently  occurs  into 
the  folds  of  the  broad  ligament,  when  the  foetus  generally  dies,  and  the 
resulting  hsematocele,  if  circumscribed  by  the  folds  of  this  ligament,  may 
subsequently  absorb  and  the  patient  recover.  In  these  cases,  if  the  um- 
bilical cord  is  not  broken  or  the  placenta  detached,  the  foetus  may  go  on 
developing  until  a  second  rupture  takes  place  iu  the  peritoneal  cavity,  or 
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it  may  possibly  distend  the  ligamental  envelopes  and  develop  to  full 
term.  This  may  possibly  occur  either  in  the  folds  of  the  broad  liga- 
ment or  into  the  peritoneal  cavity.  The  foetus  has  been  known  to  droj) 
entirely  out  of  the  fimbriated  end  of  the  tube  and  develop  free  from  any 
except  its  own  coverings  in  the  abdominal  cavity.  When  this  occurs  it 
excites  an  active  proliferation  of  connective  tissue  by  means  of  which  a 
secondary  sac  is  formed  for  its  protection,  though  cases  have  been  re- 
ported where  the  child,  upon  operation,  was  found  entirely  free  among 
the  intestines.  As  the  placenta  has  grown  in  the  latter  months  of  preg- 
nancy it  has  formed  attachments  to  vascular  abdominal  viscera,  making 
separation  at  an  operation  for  the  delivery  of  the  child  one  of  the  most 
dangerous  and  formidable  performances  in  surgery.  Where  the  placenta 
retains  its  attachment  in  the  tube  after  the  rupture  and  discharge  of  the 
foetus,  if  development  proceeds  uninterrujated  by  this  accident,  the  con- 
dition is  described  as  tubo-abdominal  pregnancy.  Cases  have  also  been 
described  as  tubo-ovarian  pregnancy. 

The  symptoms  are  much  the  same,  as  in  normal  pregnancy.  The 
menses  are  usually  arrested,  though  they  may  keep  on  in  a  modified  form 
for  one  or  two  months.  In  some  instances  a  more  or  less  continued  san- 
guineous discharge  from  the  uterus  has  kept  up  continuously  for  several 
weeks.  The  uterus  enlarges,  the  mucous  membrane  is  transformed  into 
a  decidua,  and  a  mucous  plug  usually  forms  in  the  cervix.  There  are 
frequently  no  signs  to  indicate  the  occurrence  of  tubal  pregnancy  until 
rupture  occurs.  In  most  cases  where  its  presence  has  been  revealed  the 
discovery  has  been  made  by  accident.  Certain  abdominal  conditions  or 
sensations  have  prompted  the  patient  to  seek  an  examination  and  opin- 
ion about  her  condition,  and  the  characteristic  painful,  fluctuating  tumor 
has  been  discovered  by  the  side  of  the  uterus.  As  the  foetus  develops 
in  the  tube  its  presence  is  revealed  by  digital  examination.  Impending 
rupture  from  the  eighth  to  the  twelfth  week  causes  paroxysmal  pains 
which  are  characteristic.  Associated  with  this  there  are  uterine  pains 
also,  with  discharges  of  blood  and  shreds  of  the  deciduous  membrane. 

The  symptoms  which  denote  that  rupture  of  the  tube  has  taken  place 
are  a  sense  of  bursting  or  tearing  pain,  faintness,  rapid  pulse,  vomiting, 
subnormal  temperature,  yawning,  a  sense  of  sinking  and  collapse,  with 
cold,  clammy  perspiration.  If  the  patient  survive  these  symptoms,  she 
may  recover  from  her  acute  ansemia  as  she  would  from  an  hematocele. 
If  the  ovum  dies  as  a  result  of  the  rupture,  the  effused  blood  may  gradu- 
ally absorb  and  a  slow  recovery  occur.  If,  however,  the  vital  connec- 
tion of  the  foetus  with  the  maternal  parts  was  not  separated  at  the  time 
of  primary  rupture,  it  may  continue  to  grow  between  the  folds  of  the 
broad  ligament  or  in  the  secondary  cyst  provided  by  nature  to  wall  it 
oif  from  the  jjeritoneal  cavity.  As  it  develops  secondary  rupture  may 
occur,  producing  far  more  serious  effects  than  at  first,  resulting  in  the 
great  majority  of  cases  in  the  death  of  the  patient  from  hemorrhage, 
shock,  or  peritonitis. 

Course  and  Termination. — A  ruptured  tubal  pregnancy  was  for- 
merly thought  to  be  a  fatal  accident.  It  is  now  known  to  occur  fre- 
quently in  the  early  months.  Many  of  the  hsematoceles  and  broad- 
ligament  hsematomata  are  now  known  to  have  originated  from  ruptured 
tubal  pregnancy.    When  these  ruptures  occur  into  the  folds  of  the  broad 
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ligament,  patients  usually  recover  in  the  same  manner  as  they  do  from  a 
pelvic  hsematocele.  Tubal  pregnancy  rupturing  into  the  abdominal  cavity 
usually  causes  the  death  of  the  patient  from  loss  of  blood  or  peritonitis. 
Where  the  hemorrhage  is  not  at  first  fatal  and  reaction  occurs  sufficiently 
to  permit  an  operation,  proof  of  the  real  nature  of  the  accident  is  some- 
times only  found  by  discovering  the  chorionic  villi  under  the  microscope. 
If  the  foetus  should  survive  the  first  rupture  of  the  tube,  it  may  go  on 
developing  until  it  reaches  full  term.  A  spurious  labor  may  come  on ; 
deciduous  membrane  and  blood  may  be  discharged  from  the  uterus ;  the 
child  will  die  unless  removed  by  the  surgeon,  and  may  become  mummi- 
fied and  form  a  lithopeedion,  and  may  be  retained  in  the  abdomen  of  its 
mother  for  any  number  of  years.  It  may  cause  a  great  variety  of  ab- 
dominal disturbances — such,  for  example,  as  obstruction  of  the  bowels,  in- 
terference with  the  kidneys,  peritonitis,  and  septicaemia.  It  may  ulcer- 
ate through  its  envelopes,  decompose,  and  the  foetal  bones  may  penetrate 
any  of  the  abdominal  viscera.  They  have  been  discharged  in  consider- 
able quantities  through  the  bladder,  vagina,  rectum,  and  abdominal  walls. 

The  diagnosis  of  tubal  pregnancy  in  the  early  months  is  at  all  times 
difficult  and  frequently  impossible.  Many  cases  present  no  symptoms 
whatever  until  rupture  of  the  distended  tube  takes  place,  which  is 
accompanied  by  pain  and  all  the  evidences  of  internal  hemorrhage  and 
collapse.  These  may  be  the  first  signs  of  any  abnormal  condition. 
Should  evidences  of  pregnancy  attract  attention,  and  suspicion  be  ex- 
cited by  unusual  pains  or  other  abnormal  symptoms,  an  examination 
might  disclose  the  fact  that  the  uterus  was  empty  and  that  a  soft,  painful 
fluctuating  tumor  existed  by  the  side  of  that  organ.  The  discovery  of 
these  conditions  would  almost  ensure  the  diagnosis.  It  is  true  that 
tubal  cysts  from  other  causes  occur,  which  might  confuse  a  diagnosis,  but 
they  would  be  unaccompanied  by  the  signs  of  pregnancy. 

Characteristic  pains,  the  expulsion  of  a  deciduous  membrane,  and 
more  or  less  continuous  sanguineous  discharge  from  the  uterus  are  the 
usual  signs  of  tubal  pregnancy.  The  discovery  of  an  empty  uterus  and 
a  growing  tender  sac  by  its  side  ought  in  a  majority  of  cases  to  make  a 
diagnosis  tolerably  certain.  In  some  cases,  however,  a  differential  or 
accurate  diagnosis  can  only  be  made  out  after  operation  by  the  discovery 
of  chorionic  villi  by  the  microscopist. 

Extra-uterine  pregnancy  is  very  difficult  to  differentiate  before,  and 
sometimes  impossible  even  after,  operation.  But  take  all  the  signs 
together  if  looked  for,  and  the  significance  of  each  carefully  considered, 
a  diagnosis  ought  to  be  made  in  most  of  the  cases  when  suspicious  symp- 
toms have  led  to  an  examination.  Great  care  should  be  exercised  in 
making  these  examinations  not  to  rupture  the  cyst.  This  accident  has 
occurred  in  the  hands  of  some  justly  distinguished  men. 

The  treatment  of  extra-uterine  pregnancy  varies  according  to  the 
condition  of  the  foetus  and  the  stage  of  pregnancy.  Three  varieties  are 
named  by  most  authors  :  (1)  Tubal  pregnancy  previous  to  the  third 
month  ;  (2)  after  the  third  month  with  a  live  child  ;  (3)  cases  prolonged 
after  the  death  of  the  child.  The  indications  for  treatment  vary  accord- 
ing to  the  actual  condition  of  the  patient.  If  rupture  of  the  tube  has 
occurred  into  the  peritoneal  cavity  and  hemorrhage  is  going  on,  absolutely 
nothing  but  an  immediate  laparotomy  can  save  her  life.     It  is  just  as 
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necessary  to  cut  down  upon  and  tie  the  bleeding  vessels  in  the  case  of 
ruptured  ectopic  pregnancy  as  it  would  be  to  perform  the  same  operation 
for  any  hemorrhage  in  any  other  part  of  the  body.  The  condition  of  a 
woman  with  a  ruptured  and  bleeding  tube  is  a  desperate  and  usually 
fatal  one.  When  the  tube  ruptures  into  the  folds  of  the  broad  ligament, 
or  the  effused  blood  is  circumscribed  by  walls  confining  it  to  a  compart- 
ment by  itself,  no  treatment  is  required,  except  to  put  the  patient  in  bed 
and  carefully  watch  for  the  occurrence  of  any  serious  symptoms.  In 
this  class  of  cases  the  quantity  of  blood  lost  is  not  great.  Should  any 
symptoms  arise  indicative  of  further  hemorrhage  or  septicaemia,  an  im- 
mediate operation  becomes  necessary.  In  case  no  symptoms  arise  this 
effused  blood  may  be  left  to  absorb,  which,  if  the  foetus  be  dead,  it  is 
likely  to  do  in  the  course  of  a  few  weeks.  Should  the  foetus  survive  the 
rupture  and  development  continue,  hemorrhage  is  likely  to  occur  again 
from  a  second  rupture  through  its  partition  walls  into  the  peritoneal 
cavity,  creating  the  same  indication  as  at  first  for  immediate  coeliotomy. 
Many  women  are  saved  by  this  operation.  Most,  if  not  all,  might  be 
if  skilfully  operated  on  at  the  right  time. 

The  operation  is  not  difficult,  there  being  no  adhesions  and  no  com- 
plications. The  woman  is  generally  in  good  condition,  not  having  been 
exhausted  by  previous  disease,  pressure  from  a  growing  tumor,  or  long 
confinement  to  the  house  or  her  bed.  If  collapse  has  occurred  from 
shock  or  loss  of  blood,  a  reasonable  time  should  be  allowed  for  reaction 
to  take  place,  but  if  the  patient  is  getting  worse  instead  of  better,  no 
delay  should  be  permitted,  as  it  will  be  impossible  to  bring  about  reac- 
tion in  an  exhausted  woman  while  hemorrhage  is  still  going  on.  If 
anything  is  to  be  accomplished  in  a  case  of  internal  hemorrhage  arising 
from  this  cause,  delaying  for  the  purpose  of  bringing  about  reaction  is 
the  simplest  kind  of  folly,  unless  the  hemoTrhage  has  been  arrested  by 
natural  processes.  The  very  means  used  for  the  restoration  of  the 
patient  will  be  the  ones  most  likely  to  increase  the  hemorrhage.  Here, 
as  everywhere  else,  absolutely  nothing  will  do  but  to  cut  down  upon 
and  tie  the  bleeding  vessel.  Without  much  delay  for  preparation  or 
for  removing  the  patient  to  better  quarters  in  a  hospital  the  abdomen 
should  be  opened.  If  he  is  reasonably  certain  that  hemorrhage  is  still 
going  on,  the  operator  should  seek  at  once  for  the  uterine  end  of  the 
tube  and  tie  it  securely,  removing  the  clots,  washing  out  the  abdomen, 
and  leaving  in  a  drainage-tube. 

Where  the  diagnosis  is  certain  previous  to  the  third  month  at- 
tempts have  been  made  to  destroy  the  life  of  the  foetus,  thus  prevent- 
ing its  further  development  and  the  consequent  rupture  of  the  tube. 
It  has  been  proposed  to  inject  solutions  of  atropine  or  morphia  directly 
into  the  body  of  the  foetus  with  a  hypodermic  syringe.  Of  18  cases 
recorded  by  Lusk,  only  3  are  known  to  have  ended  fatally.  Winckel 
advocates  the  injection  of  half  a  grain  of  morphine  directly  through  the 
abdominal  wall  into  the  body  of  the  child.  He  repeats  this  every  six 
or  eight  days  if  necessary  :  rarely  more  than  two  or  three  injections  are 
required.  As  soon  as  the  death  of  the  foetus  is  secured  the  pains  disap- 
pear, the  tumor  diminishes  in  size,  and  the  danger  of  rupture  is  greatly 
diminished,  if  not  done  away  with  altogether.  This  and  other  similar 
methods  are  not  to  be  practised  after  the  fourth  month.     It  has  been 
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proposed  also  to  draw  off  the  amniotic  fluid  with  an  aspirator,  imme- 
diately lessening  the  distention,  and  subsequently  destro^nng  the  child. 
The  faradic  current  has  very  strong  advocates  for  accomplishing  this 
same  purpose.  It  is  claimed  that  the  tumor  will  shrink  in  size  after  a 
few  applications,  thus  lessening  the  tendency  to  rupture.  While  mor- 
phine, atropine,  strychnine,  and  electrocution  may  all  be  employed  to 
kill  the  growing  foetus,  the  mother  has  only  been  saved  from  one  threat- 
ening danger  and  is  left  facing  another  very  positive  one.  While  a 
three-months'  foetus,  its  amniotic  fluid,  and  membranes  may  possibly  be 
absorbed,  the  woman  is  generally  left  exposed  to  dangers  of  decomposi- 
tion and  septicaemia  ;  also  to  those  of  perforation  of  the  viscera,  ulcera- 
tion, and  inflammation  during  the  presence  in  her  abdomen  of  this  dead 
and  possibly  decomposing  mass.  With  the  present  perfected  technique 
it  is  doubtful  whether  her  chances  for  health  and  life  would  not  be  con- 
siderably increased  by  the  early  and  complete  removal  of  this  practically 
malignant  condition.  It  is  quite  likely  that  some  of  the  successes  claimed 
for  electricity  have  been  based  upon  erroneous  diagnoses.  Brothers,  how- 
ever, has  reported  50  cases,  25  of  which  w^ere  in  a  good  state  of  health 
from  one  to  eight  years  after  the  foetus  had  been  supposed  to  have  been 
killed  by  electricity.  Lusk  also  reports  a  case  in  which  he  is  certain 
that  a  similar  result  occurred.  Electricity  can  be  employed  for  the  pur- 
pose of  killing  a  foetus  from  the  fourth  to  the  ninth  month,  thus  prevent- 
ing impending  rupture.  After  the  circulation  in  the  placenta  has  been 
sufliciently  long  arrested,  an  operation  for  the  complete  removal  of  the 
unruptured  gestation-sac,  including  the  placenta,  can  be  much  more  safely 
performed.  Unless  time  be  a  very  potent  and  valuable  element  in  the 
case,  electricity  can  be  given  a  fair  trial,  the  case  in  the  mean  time  being 
under  constant  observation.  A  radical  operation  could  be  performed  at 
any  time  should  the  necessity  arise.  While  a  radical  primary  operation 
might  combine  more  chances  of  permanent  good  than  any  other  form  of 
treatment,  cast-iron  rules  cannot  be  laid  down  here  any  more  wisely  than 
for  other  serious  surgical  operations. 

If  no  skilful  surgeon  be  present  or  obtainable,  other  than  surgical 
methods  should  be  relied  upon.  The  woman  might  as  well  run  the  risks 
of  dying  from  hemorrhage,  peritonitis,  or  septicaemia  as  to  be  killed  by 
bad  surgery.  If  the  circumstances  of  the  patient  and  her  environment 
are  all  unfavorable  to  the  performance  of  clean  surgery,  and  she  is  in 
the  hands  of  medical  men  who  have  never  opened  the  abdomen,  the 
patient's  chances  would  evidently  be  better  to  treat  her  by  electricity, 
hypodermics  of  morphine  into  the  body  of  the  child,  or  aspiration  of  the 
liquor  amuii.  By  these  methods  of  treatment  before  rupture  time  at  least 
would  be  gained  in  which  to  secure  the  services  of  a  laparotomist  or  to 
send  the  patient  to  a  surgical  hospital. 

Cases  after  the  Third  or  Fourth  Month. — There  is  very  little  differ- 
ence of  opinion  among  surgeons  as  to  the  treatment  of  cases  of  tubal 
pregnancy  after  the  fourth  month,  or,  in  fact,  after  the  third.  The 
dangers  of  rupture  are  so  great  that  the  same  radical  procedures  are 
to  be  recommended  as  are  practised  in  any  well-known  malignant  con- 
dition. The  thorough  removal  of  the  foetus,  its  placenta  and  membranes, 
should  be  performed  as  soon  as  the  diagnosis  is  settled  beyond  a  doubt. 
It  was  formerly  taught  that  it  would  be  safer  to  stitch  the  edges  of  the 
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opened  gestation-sac  to  the  edges  of  the  abdominal  incision,  and  after  the 
removal  of  the  foetus  with  its  membranes  and  amniotic  fluid  to  leave  the 
after-birth  in  situ  after  the  ligation  of  the  umbilical  cord.  If  the  patient 
survive  the  dangers  of  hemorrhage  and  septic  absorption,  she  may  slowly 
recover,  frequently  having  an  infected  sinus  leading  down  into  the  depths 
of  the  imperfectly  obliterated  cavity.  Another  practice  was  to  wait  until 
the  child  had  been  dead  sufficiently  long  to  establish  a  complete  arrest  of 
the  placental  circulation.  In  this  way  it  was  sought  to  avoid  a  fatal 
hemorrhage  which  has  sometimes  attended  efforts  to  remove  the  after- 
birth from  its  very  vascular  connections. 

The  period  at  which  an  operation  could  be  performed  without  hemor- 
rhage from  the  separation  of  the  placenta  has  never  been  definitely  fixed. 
Operations  have  been  reported  where  serious  hemorrhage  occurred  several 
months  after  the  death  of  the  foetus.  The  uncertainties  and  risks  of  this 
course  have  been  dwelt  upon  by  Schauta,  who  has  published  a  sad  array 
of  statistics  illustrating  the  dangers  of  this  waiting  policy,  where  patients 
were  exposed  to  dangers  even  greater  than  those  surrounding  the  modern 
surgical  operation  for  the  removal  of  the  foetus,  such  as  rupture,  leakage 
from  the  sac  of  decomposing  material,  ulcerations,  and  perforations  of 
abdominal  viscera  by  foetal  bone,  septicaemia,  and  peritonitis. 

In  recent  literature  at  least  16  cases  have  been  reported  of  the  suc- 
cessful removal  of  the  living  foetus  during  the  latter  months  of  ectopic 
gestation.  In  some  cases  the  ovum  was  enucleated  very  much  as  Minor 
taught  us  to  enucleate  an  intraligamentary  ovarian  tumor.  In  other 
cases  the  vessels  have  been  tied  at  the  side  of  the  uterus  under  the  ovum 
or  placenta,  and  its  removal  accomplished  with  very  little  hemorrhage. 
Eastman  of  Indianapolis  in  September,  1888,  reported  a  case  in  the 
American  Journal  of  Obstetrics,  vol.  xxi.,  of  removal  of  the  entire  sac 
of  a  tubal  pregnancy  in  the  eighth  month.  Olshausen,  Martin,  Lusk, 
Schauta,  Taylor,  Price,  and  others  to  the  number  of  sixteen  have  simi- 
larly operated  during  the  latter  half  of  extra-uterine  pregnancy — all 
with  successful  results.  Harris  of  Philadelphia  has  also  collected  a 
number  of  cases.  In  Lusk's  case,  while  attempting  to  remove  the  pla- 
centa the  hemorrhage  was  so  great  that  it  could  only  be  controlled  by 
compressing  the  abdominal  aorta,  after  which,  enucleation  and  separa- 
tion were  completed,  and  the  cavity  packed  until  the  hemorrhage  was 
nearly  controlled.  This  packing  was  finally  removed,  and  a  Mikulicz 
pouch  inserted  and  filled  with  iodoform  gauze. 

After  the  Death  of  the  Fcetus. — Although  there  have  been  cases  re- 
ported where  the  dead  foetus  has  remained  in  the  abdomen  of  its  mother 
for  periods  varying  from  six  months  to  forty  years  without  serious  in- 
convenience, we  cannot  safely  "  leave  these  cases  to  nature,"  knowing  as 
we  do  the  serious  consequences  which  may  happen  at  any  time  to  any 
one  of  them.  If  possible,  the  foetus,  gestation-sac,  and  all  its  contents 
should  be  removed  according  to  well-established  surgical  rules.  If  there 
is  evidence  of  decomposition,  an  attempt  should  be  made  to  stitch  the 
sac-wall  to  the  edges  of  the  abdominal  incision  before  it  is  opened,  thus 
preventing  its  infectious  contents  from  getting  into  the  peritoneal  cav- 
ity. If  there  remains  a  vascular  connection  of  the  placenta  to  the  tis- 
sues, the  question  of  its  removal  still  remains  unsettled.  If  there  is  no 
circulation  in  it,  there  will  be  no  trouble  from  hemorrhage.     If  its  con- 
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nections  are  still  vascular,  the  same  principle  should  govern  our  action 
in  ligating  vessels  under  and  around  it  as  when  the  primary  operation  is 
performed. 

In  a  case  operated  upon  by  the  writer  in  April,  1893,  the  woman 
had  gone  to  full  term  with  a  living  child  which  had  been  dead  four 
months  when  removed.  She  had  suffered  from  several  attacks  of  peri- 
tonitis, and  at  the  time  of  the  operation  was  having  an  evening  tempera- 
ture of  101°  F.,  with  a  pulse  of  120.  The  ovum,  gestation -sac,  and 
placenta  were  removed  unruptured,  being  enucleated  from  the  broad 
ligament  so  easily  that  when  it  was  lifted  through  the  abdominal  incis- 
ion, with  a  very  slight  manipulation  underneath  it  was  freed  from  all 
adhesions  and  rolled  out  on  the  table.  There  was  no  pedicle,  and  only 
one  small  vessel  to  ligate.  The  edges  of  the  broad  ligament  were 
trimmed  down  closely  and  stitched  together.  The  abdomen  was  quickly 
closed  without  irrigation  or  drainage  and  the  patient  put  to  bed  in  half 
an  hour.  She  made  a  rapid  and  good  recovery,  and  is  now  perfectly 
well.  It  was  found  at  the  operation  that  the  foetus  had  developed  in  the 
left  Fallopian  tube  until  rupture  occurred  into  the  left  broad  ligament ; 
secondary  rupture  occurred  later  on,  but  without  further  rupture  of  the 
gestation-sac,  which  protruded  and  which  had  developed  in  the  perito- 
neal cavity.  This  beautiful  specimen  is  now  preserved  in  the  Army 
Medical  Museum  at  Washington. 


MINOR  GYl^ECOLOGICAL  SURGERY. 

By  henry  C.  COE,  M.  D. 


It  is  proposed  to  present  in  this  article,  as  concisely  as  possible, 
descriptions  of  the  ordinary  minor  operations  performed  upon  the 
female  genito- urinary  tract,  the  aim  of  the  writer  being  to  avoid  con- 
fusion by  omitting  many  of  the  complicated  procedures  devised  by 
ingenious  operators  which  possess  more  of  a  scientific  than  a  practical 
interest  to  the  general  reader.  A  review  of  recent  special  literature 
must  convince  one  that  it  is  manifestly  impossible  to  make  more 
than  a  passing  mention  of  these.  The  last  few  years  have  witnessed 
a  remarkable  change  in  the  status  of  minor  surgical  gynecology  in 
America.  There  was  formerly  a  prevailing  impression,  which  special- 
ists doubtless  sought  to  foster,  that  such  operations  could  be  properly 
performed  only  by  pure  gynecologists,  who  were  disposed  to  criticise 
rather  severely  those  general  surgeons  who  occasionally  invaded  this 
field.  Moreover,  Americans  claimed  as  their  peculiar  property  so-called 
"  plastic  operations  "  on  the  genital  tract,  believing  that,  since  the  more 
important  ones  originated  here,  it  was  only  in  this  country  that  any 
useful  procedure  of  this  character  could  originate  or  be  perfected. 
But  the  broad  and  liberal  spirit  of  this  age  has  influenced  gynecology 
as  well  as  general  surgery,  so  that  we  are  now  prompt  to  adopt  any 
improvement  upon  former  methods  whatever  may  be  their  origin. 
Moreover,  there  is  no  fair-minded  gynecologist  who  would  deny 
to  his  surgical  confrere  the  privilege  of  performing  any  special  ope- 
rations, or  would  withhold  the  acknowledgment  that  the  latter  might 
do  them  as  well  as  he  could  himself  amputate  a  breast  or  remove  a 
diseased  appendix.  That  a  gynecologist  is  able  to  repair  a  lacerated 
cervix  and  perineum,  or  to  close  a  vesico-vaginal  fistula,  more 
deftly  than  a  general  operator  is  due  simply  to  the  same  factors  that 
render  the  latter  more  skilful  in  his  own  extended  sphere — more 
practice  and  greater  familiarity  with  instruments  and  technique.  It 
would  be  most  illogical  to  infer  that  because  one  has  had  considerable 
experience  in  general  surgery  no  special  preparation  is  needed  to 
obtain  dexterity  in  gynecology.  Though  much  may  be  learned  from 
books,  and  still  more  from  observation  of  the  work  of  trained  operators, 
experience  can  alone  supply  the  necessary  skill.  The  opportunities 
enjoyed  by  the  hospital  interne  are  unfortunately  within  the  reach  of 
only  a  limited  number  of  the  profession.  In  default  of  this,  operations 
on  the  cadaver  and  manikin  present  an  invaluable  means  of  acquiring 
a  practical  acquaintance  with  gynecological  work.     As  a  teacher  of  opera- 
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tive  gynecology  the  writer  has  been  impressed  with  the  ease  and  rapidity 
with  which  students  who  possess  only  a  rudimentary  knowledge  of  sur- 
gery, using  the  Schultze  phantom,  acquire  such  a  thorough  familiaritv 
with  the  technique  that  they  can  soon  be  allowed  to  operate  on  the  living 
subject.  It  is  to  be  regretted  that  we  in  America,  who  have  such  a  strong 
trend  tov/ard  this  branch  of  surgery,  are  still  far  behind  the  Germans  in 
regard  to  practical  instruction.  As  long  as  the  erroneous  impression 
prevails  among  us  that  any  man  can  become  a  gynecologist  without  hav- 
ing served  the  same  preliminary  apprenticeship  as  would  be  required  of 
a  general  surgeon,  we  are  not  likely  to  insist  upon  the  same  thorough 
training  which  is  given  abroad. 

A  word  of  advice  to  the  general  reader.  It  cannot  have  escaped  your 
attention  that  the  most  skilful  surgeon  is  usually  the  one  who  has  per- 
formed an  operation  in  the  same  way  a  sufficient  number  of  times  to  be 
able  to  do  it  well,  rather  than  he  who  has  tried  every  new  method  a  few 
times.  This  is  eminently  true  in  gynecology.  Choose  a  few  operations 
which  you  have  found  by  experience  are  those  which  have  given  you 
good  results,  and  repeat  them  over  and  over  again  until  you  can  do  them 
well.  This  is  the  secret  of  perfect  technique — constant  repetition  of  one 
method,  with  the  aim  to  do  each  operation  better  than  the  last  one.  This 
does  not  mean  the  sacrifice  of  boldness  or  originality,  since  there  is  always 
room  for  the  exercise  of  either,  but,  other  things  being  equal,  the  most 
successful  operator  will  not  be  the  one  who  is  always  varying  his 
technique,  greatly  to  the  embarrassment  of  his  nurses  and  assistants. 
Xot  being  sure  of  himself  or  of  his  operation,  there  will  always  be  an 
element  of  doubt  as  to  his  results. 

General  Considerations  as  to  the  Preparation  of  the 
Patient,  Time  op  Operation,  etc. 

While  the  same  rules  apply  here  as  in  general  surgery,  certain  points 
should  be  emphasized. 

Contraindications. — Since  most  of  the  operations  to  be  described  are 
not  life-saving,  the  presence  of  organic  visceral  disease  would  contrain- 
dicate  them.  One  would  hardly  repair  a  laceration  of  the  cervix  and 
perineum  in  a  patient  with  advanced  cardiac  or  renal  disease.  Too 
little  care  is  exercised  in  examining  the  urine  before  minor  operations, 
especially  in  hospitals.  The  subject  of  renal  insufficiency  is  one  of 
great  importance  in  this  connection,  and  has  only  recently  received 
proper  attention. 

A  patient  should  be  kept  under  observation  for  some  time  before 
operation,  the  gastro-intestinal  tract  being  carefully  regulated.  Many  a 
plastic  operation  has  failed  because  of  neglect  of  the  bowels  or  obstinate 
vomiting.  The  diet  should  be  attended  to  for  some  days  beforehand, 
being  restricted  to  soups,  meat,  etc.,  milk  being  excluded.  The  routine 
use  of  milk  is  reprehensible  in  minor  as  well  as  in  abdominal  surgery. 

Anaesthetic. — Ether  is  generally  used,  though  for  shorter  operations 
chloroform  (or,  better,  chloroform  and  oxygen)  is  preferable  and  also 
causes  less  vomiting.  The  latter  should  never  be  given  except  by  an 
experienced  an^esthetizer.  To  entrust  it  to  a  nurse  or  to  an  ignorant 
assistant  is  to  risk  one's  reputation,  as  well  as  to  jeopardize  the  patient's 
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life.  The  A.  C.  E.  mixture  has  been  highly  praised.  The  writer's 
experience  with  nitrous  oxide  in  operations  lasting  over  five  or  ten 
minutes  has  not  been  satisfactory.  The  patient  is  either  not  suf- 
ficiently relaxed  or  else  is  profoundly  asphyxiated,  so  that  the  surgeon's 
attention  is  constantly  distracted.  Local  anaesthesia  with  cocaine  is 
applicable  only  to  minor  operations  on  the  external  genitals  and  vagina, 
such  as  incising  cysts  and  abscesses ;  it  is  useless  when  applied  to  the 
cervix.  The  same  may  be  said  of  sprays  and  freezing  mixtures.  Divul- 
sion  and  curettage  can  be  performed  without  anaesthesia,  and  even 
trachelorrhaphy,  but  the  chances  are  that  the  operation  will  not  be 
done  thoroughly. 

Instruments. — Few  instruments  are  required  in  minor  gynecological 
surgery,  but  these  should  be  of  the  best  quality  and  latest  model.  It  is 
a  common  error  to  buy  them  of  travelling  agents  and  second-rate  firms 
simply  because  they  are  a  little  cheaper.  This  is  not  only  more  expensive 
in  the  long  run,  but  such  tools  invariably  bend  or  break  in  the  hour  of 
need.  Since  they  are  longer  and  more  delicate  than  those  ordinarily 
employed  in  general  surgery,  special  training  and  dexterity  are  required 
in  order  to  use  them  properly.  Note  that  the  scissors  should  cut  at  the 
"points  and  should  be  finely  tempered.  Metal  handles  should  be  used 
for  all  instruments,  so  that  they  can  be  sterilized. 

Needles. — Of  these  the  surgeon  should  have  a  full  assortment,  remem- 
bering that  those  with  sharp  cutting  edges  are  to  be  discarded.  For 
operations  on  the  cervix  Emmet's  trocar-pointed,  straight  and  curved, 
are  the  best.  A  long,  slightly-curved  needle  with  a  short  hypodermic 
point  is  useful  in  operations  on  the  perineum  and  vagina.  Short,  blunt- 
pointed  needles  are  used  in  closing  fistulas.  The  ordinary  straight, 
blunt-pointed  sewing  needle  is  preferred  by  some  for  perineorrhaphy. 
All  the  various  suture-materials  are  used  in  gynecology,  silkworm  gut 
being  the  best  all-round  suture,  though  silver  wire  is  preferable  in  tra- 
chelorrhaphy and  amputation  of  the  cervix. 

Sponges. — Small  sponges  in  holders  are  used,  though  balls  of  sterilized 
absorbent  cotton  or  gauze  are  better.  Some  surgeons  employ  constant 
irrigation,  but  this  is  not  always  practicable  in  private  work,  and  is  em- 
barrassing to  an  unskilled  operator.  Boiled  water,  saline,  or  Thiersch's 
solution  should  be  used  in  preference  to  carbolic  and  bichloride. 

Assistants. — It  is  commonly  believed  that  any  one  can  assist  at  a 
minor  gynecological  operation ;  there  is  no  greater  error.  Even  an 
expert  is  hampered  by  the  presence  of  one  not  familiar  with  his  work. 
One  assistant  and  a  nurse,  besides  the  aneesthetizer,  are  usually  sufficient, 
except  for  curetting,  where  a  single  assistant  is  enough.  By  using  a  self- 
retaining  speculum  with  the  patient  in  Sims's  position,  or  a  leg-holder 
when  she  is  in  the  dorsal  posture,  an  extra  hand  can  be  dispensed  with. 
The  main  duty  of  the  assistant  is  to  keep  the  field  of  operation  free  from 
blood  without  interfering  with  the  operator,  which  requires  constant 
sponging.  The  proper  holding  of  tenacula,  sutures,  etc.  can  only  be 
learned  by  experience.  A  nurse  accustomed  to  the  operator's  methods 
is  indispensable  to  neat  and  rapid  work,  and  is  much  more  useful  than  a 
physician  not  trained  in  gynecology. 

Preparation  of  the  Field  of  Operation. — It  is  only  within  a  com- 
paratively short  period  that  aseptic  technique  has  been  applied  to  minor 
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gynecological  surgery.  The  female  genital  tract  was  almost  the  last  to 
receive  this  attention,  the  most  careful  surgeons  feeling  that  their  whole 
duty  was  done  when  an  antiseptic  vaginal  douche  was  given  prior  to  ope- 
ration. Unfortunately,  this  custom  still  prevails  to  some  extent  in  private 
practice.  Septic  infection  and  failure  were  a  necessary  result.  Patients 
used  to  die  of  sepsis  after  trachelorrhaphy,  and  even  after  perineorrhaphy. 
AVhile  this  subject  has  been  thoroughly  discussed  elsewhere,  its  special 
application  may  be  emphasized  here.  The  external  genitals  should  be 
shaved  if  possible.  Private  patients  may  object  to  this,  but  the  hair  can  at 
least  be  clipped  short.  The  parts  are  first  thoroughly  scrubbed  with  tinc- 
ture of  green  soap  and  water  ;  then  the  vagina  is  scrubbed  with  the  same 
by  means  of  a  soft  plate-brush  or  cotton  swab.  Then  irrigate  with  boiled 
water,  wash  with  alcohol,  then  with  bichloride,  1  :  1000,  and  again  with 
boiled  water.  Ten  per  cent,  creolin-mollin  is  a  favorite  application.  It 
is  good  practice  to  wash  out  the  lower  bowel  with  boric  or  Thiersch's 
solution  in  operations  for  lacerated  sphincter,  also  the  bladder  in  opera- 
tions on  this  viscus ;  in  short,  the  same  aseptic  precautions  are  to  be 
observed  in  a  simple  curettage  as  in  a  vaginal  hysterectomy.  By  adopt- 
ing this  rule  the  surgeon  may  always  feel  sure  that  he  has  secured  the 
most  important  guarantee  of  success. 

General  Precepts. — In  addition  to  a  perfect  aseptic  technique,  the 
surgeon  attains  success  in  gynecological  surgery  by  remembering  the  fol- 
lowing cardinal  rules  :  First,  have  at  the  outset  a  clear  idea  of  what  is 
aimed  at  in  the  operation,  both  immediately  and  remotely  ;  second,  per- 
form the  operation  with  which  you  are  most  familiar  and  which  you  can 
do  well ;  third,  do  not  remove  too  much  tissue,  and  be  sure  that  opposed 
raw  surfaces  can  be  exactly  approximated  before  introducing  the  sutures  ; 
fourth,  do  not  use  too  many  sutures  and  do  not  tie  them  too  tightly,  re- 
membering that  they  are  not  cosmetic  effects  at  which  you  are  aiming,  but 
permanent  results ;  fifth,  give  your  personal  attention  to  the  preparation 
and  after-treatment,  especially  the  care  of  the  bladder  and  bowels  ;  sixth, 
do  not  remove  the  sutures  too  soon,  unless  they  are  actually  cutting  or 
suppurating.  Let  the  wound  alone  as  far  as  possible,  as  in  general  sur- 
gery. Finally,  remember  that  experience  and  frequent  repetition  alone 
render  one  an  expert  operator.  Do  not  sacrifice  anything  to  time.  Ope- 
rate deliberately.  A  further  caution  may  be  added  :  Do  not  attempt 
new  and  complicated  plastic  operations  with  which  you  are  familiar  only 
from  descriptions.  A  long  apprenticeship  is  necessary  before  one  can 
do  this  with  success.  This  applies  particularly  to  urethral  and  bladder 
work,  in  which  few  gynecologists  are  experts. 

Do  not  regard  your  work  as  finished  when  the  stitches  are  removed. 
Keep  the  patient  under  observation,  and  supplement  your  surgical  treat- 
ment by  carefully  regulating  the  general  health  and  by  further  local 
treatment — the  insertion  of  a  pessary,  etc. — when  indicated.  With  this 
brief  introductory  we  shall  take  up  the  various  operations  in  order. 

A  natural  and  convenient  division  of  this  article  is  suggested  by  the 
anatomical  relations  of  the  pelvic  organs — i.  e.  operations  on  the  exter- 
nal genitals,  on  the  vagina,  on  the  uterus,  and  on  the  urinary  tract. 
These  may  be  further  subdivided  into  operations  for  the  cure  of  con- 
genital anomalies,  for  the  results  of  traumatism,  immediate  and  remote, 
for  hernise  or  displacements,  and  for  the  removal  of  neoplasms. 
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Operations  on  the  External  Genitals. 

Congenital  Anomalies. — With  a  few  exceptions  these  seldom  call 
for  surgical  interference.  In  cases  of  hermaphroditism  an  existing  epi- 
or  hypospadias  may  be  cured  by  a  plastic  operation,  which  will  be  de- 
scribed under  Affections  of  the  Urethra.  Atresia  of  the  vulva  may  be 
either  congenital  or  the  result  of  previous  inflammation.  In  young 
children  the  nymphse,  and  sometimes  the  labia  majora,  are  firmly  united 
from  behind  forward,  even  as  high  as  the  meatus,  attention  being  directed 
to  the  condition  by  difficult  micturition.  In  some  cases  the  adherent 
labia  may  be  pulled  apart  with  the  fingers  and  a  tampon  inserted  until 
the  opposed  raw  surfaces  are  healed.  In  others  it  may  be  necessary  to 
introduce  a  director  and  to  divide  the  bridge  in  the  median  line.  In 
older  subjects  the  atresia  may  first  be  noticed  through  its  interference 
with  menstruation  or  coition.  Senile  vaginitis  is  an  occasional  etiological 
factor  in  women  who  have  passed  the  menopause.  In  such  patients  a 
more  satisfactory  result  would  be  obtained  by  uniting  the  edges  of  the 
raw  surface  on  each  side  with  fine  sutures,  or  even  by  excising  strips  of 
tissue,  as  suggested  by  Munde,  the  vaginal  orifice  being  subsequently 
kept  open  by  a  glass  dilator. 

Hernia  and  Hydrocele. — Although  these  conditions  are  fully 
treated  elsewhere,  it  is  important  to  consider  them  briefly  from  a  gyne- 
cological standpoint. 

Pudendal  Heimia. — This  corresponds  to  inguinal  hernia  in  the  male, 
and  descends  along  the  round  ligament  to  the  upper  portion  of  the 
labium  majus.  It  is  rarely  double.  The  occurrence  of  hernia  after 
Alexander's  operation  will  be  referred  to  later.  The  protrusion  in  the 
labium  is  usually  somewhat  elongated  or  pear-shaped.  Within  the 
hernial  sac  may  be  found  not  only  intestine  and  omentum,  but  an  ovary, 
and  even  the  uterus,  gravid  or  non-gravid.  Hernia  of  the  intestine  may 
be  due  to  injury  or  violent  muscular  efforts,  as  in  the  male,  but  the 
symptoms  are  less  pronounced  and  strangulation  is  quite  rare.  Dis- 
comfort and  localized  swelling  generally  attract  attention  to  the  hernia, 
which,  if  near  the  external  ring,  may  be  mistaken  for  hydrocele  or  tumor 
of  the  round  ligament ;  when  in  the  labium,  for  a  neoplasm  or  inflam- 
matory swelling.  The  history  of  the  case,  the  absence  of  evidences  of 
inflammation,  the  impulse  on  coughing,  the  tympanitic  percussion-note, 
and  the  disappearance  of  the  tumor  on  making  taxis  should  prevent 
error,  though  it  may  occur  in  a  superficial  examination.  The  possible 
coexistence  of  hernia  with  a  cystic  or  inflammatory  swelling  should  not 
be  overlooked. 

Hernia  of  the  ovary  is  recognized  by  the  periodical  enlargement  and 
tenderness  of  the  hernia,  with  the  usual  symptoms  of  ovarian  trouble. 
Taxis  is  best  performed  with  the  patient's  hips  elevated  (or  in  Trende- 
lenburg's posture),  a  truss  being  fitted  so  that  it  will  press  from  below 
upward  against  the  external  ring  :  it  will  be  difficult  to  keep  it  in  posi- 
tion without  a  perineal  band.  Strangulated  inguinal  hernia  is  treated  as 
in  the  male.  If  a  displaced  ovary  cannot  be  reduced  and  kept  in  posi- 
tion, it  may  be  necessary  to  remove  it  with  the  tube  (which  is  often  dis- 
eased), which  is  easily  done  by  a  direct  incision  into  the  sac,  a  double 
ligature  being  applied  to  the  pedicle  as  in  an  ordinary  oophorectomy. 


702 


MINOR   GYNECOLOGICAL  SURGERY. 


If  the  pregnant  uterus  becomes  incarcerated,  it  may  be  possible  to  re- 
place it  after  inducing  abortion,  otherwise  extirpation  of  the  organ  is 
indicated. 

Hydrocele  of  the  canal  of  Nuck  is  described  by  gynecological  writers 
as  an  extremely  rare  aifection,  though  Coley  has  shown  that  it  is  less  so 
than  was  formerly  supposed.  It  consists  of  an  accumulation  of  serous 
fluid  in  the  canal,  which  may  communicate  with  the  peritonal  cavity  or 
may  be  encysted.  Unless  it  results  from  traumatism,  it  appears  as  a 
slow-growing  swelling,  which  is  first  noticed  at  the  external  ring  and 
gradually  extends  down  into  the  labium  majus,  disaj)pearing  under 
manipulation  or  when  the  patient  is  placed  on  her  back.  As  distin- 
guished from  hernia,  it  develops  slowly,  is  elastic,  translucent,  flat  on 
percussion,  while  the  characteristic  fluid  is  obtained  on  introducing  a 
hypodermic  needle.  As  the  result  of  traumatism  or  inflammation  the 
contents  may  become  bloody  or  purulent. 

The  treatment  of  this  condition  differs  according  as  the  hydrocele 
has  become  encysted  or  still  communicates  with  the  peritoneal  cavity. 
In  the  former  condition  aspiration  is  occasionally  curative,  or  it  may  be 
followed  by  the  injection  of  a  little  tincture  of  iodine  to  promote 
adhesive  inflammation.  To  the  surgeon  a  free  incision  commends  itself 
as  the  preferable  procedure,  a  portion  of  the  wall  of  the  sac  being 
excised  and  the  cavity  packed  with  iodoform  gauze  and  allowed  to  heal 
by  granulation.  Better  still  is  dissection  of  the  cyst  in  toto,  which  the 
writer  has  performed  with  entirely  satisfactory  results,  the  process  of 

peritoneum  being  ligated  and  the  ex- 
ternal ring  sutured  to  prevent  subse- 
quent hernia. 

Hyperteophy. — Simple  hyper- 
trophy of  the  clitoris  may  result  in 
such  an  enlargement  as  to  require 
surgical  interference.  The  organ 
may  be  removed  with  the  knife,  scis- 
sors, or  galvano-cautery,  the  latter 
being  preferable  on  account  of  the 
profuse  hemorrhage  which  often  oc- 
curs. This  can  usually  be  controlled 
by  deep  sutures,  however,  so  that 
union  by  first  intention  may  be  ob- 
tained. 

Elephantiasis  leads  to  the  most 
marked  hypertrophy  of  the  labia 
majora  (more  rarely  the  nymphse), 
which  may  weigh  several  pounds  and 
cause  such  interference  with  sexual 
intercourse  as  to  require  removal. 
The  operation  is  necessarily  a  bloody 
one,  and  belongs  rather  to  the  gen- 
eral surgeon  than  to  the  gynecologist.  With  the  view  of  controlling 
hemorrhage  it  has  been  suggested  to  transfix  the  base  of  the  tumor  with 
long  pins,  over  which  is  twisted  a  temporary  rubber  ligature,  or  to  insert 
deep  provisional  sutures  of  silver  wire,  which  are  tightened  after  the 


Fig.  357. 


Elephantiasis  of  vulva  after  operation 
(Schroeder). 
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mass  has  been  excised  and  the  vessels  ligated.  The  galvano-cautery 
loop  has  also  been  used  successfully.  But  these  methods  seem  to  be 
better  applicable  to  malignant  neoplasms,  in  the  case  of  which  the  exten- 
sive removal  of  diseased  tissue  is  the  principal  object  aimed  at.  As  it  is 
desirable  to  restore  the  parts  as  nearly  as  possible  to  their  normal  condi- 
tion, Schroeder's  method  of  removing  hypertrophied  labia  is  preferable. 
Beginning  the  cut  behind  the  posterior  commissure,  an  incision  is  carried 
around  the  base  of  each  labium  in  turn,  the  edges  being  united  by  deep 
sutures  as  the  operator  proceeds,  any  undue  loss  of  blood  being  thus  pre- 
vented, A  prolongation  of  the  incision  upward  on  to  the  mons  enables 
one  to  remove  the  enlarged  clitoris. 

IS^EOPLASMS. — Surgically  these  are  distinguished  as  benign  and 
malignant.  The  former  include  cysts,  connective-tissue  tumors,  angi- 
omata,  etc. ;  the  latter,  carcinoma,  sarcoma,  and  lupus.  Their  surgical 
treatment  is  subject  to  the  same  rules  which  apply  to  the  removal  of  sim- 
ilar neoplasms  in  other  parts  of  the  body — i.  e.  in  the  case  of  malignant 
growths  to  carry  the  incision  as  far  as  possible  beyond  the  limits  of  the 
disease,  even  with  the  result  of  causing  a  tedious  granulating  process  and 
extensive  cicatrization  ;  in  removing  innocent  tumors  to  spare  the  sur- 
rounding tissues  and  to  avoid  subsequent  deformity. 

Cyst  of  the  vulvo-vaginal  glands  is  readily  recognized  as  a  tense, 
elastic  swelling,  varying  in  size  from  a  marble  to  a  hen's  eg^,  situated  in 
the  posterior  part  of  the  labium.  If  in  the  gland  itself,  such  a  cyst  is 
deep  seated ;  if  in  the  duct,  it  appears  to  be  just  beneath  the  mucous 
membrane.  Cysts  are  located  more  posteriorly  than  hydrocele,  and, 
unlike  the  latter,  bear  no  relation  to  the  external  ring,  Avhile  their  cir- 
cumscribed character,  fluctuation,  absence  of  impulse,  and  irreducibility 
should  sufficiently  distinguish  them  from  hernia.  When  they  reach  such 
a  size  as  to  interfere  with  coitus  or  otherwise  to  cause  discomfort,  their 
removal  is  necessary.  Aspiration  and  the  injection  of  irritating  fluids 
into  the  sac  are  unsurgical.  If  possible,  it  should  be  excised  under 
local  or  general  anaesthesia.  But  the  wall  is  often  so  fragile  that  only  a 
portion  of  it  can  be  removed :  in  this  case  the  cavity  is  packed  with 
gauze  and  allowed  to  granulate  in  the  usual  manner.  Pozzi  has  de- 
scribed an  ingenious  method  of  withdrawing  the  cyst-contents  and  inject- 
ing melted  paraffin,  which  is  then  hardened  by  cold  applications,  when 
the  sac  can  be  excised  in  toto.  After  this  is  done  the  wound  is  closed 
with  deep  tier-sutures  of  catgut. 

Abscess  of  the  vulvo-vaginal  gland  should  be  opened  early  by  a  free 
incision  on  the  inner  aspect  of  the  labium,  washed  out  with  pure 
peroxide  of  hydrogen,  and  packed  with  gauze.  In  the  case  of  an  old 
abscess  with  thick,  cheesy  contents  the  sac  should  be  extirpated  if 
possible,  or  thoroughly  curetted  and  cauterized. 

Vegetations  or  condylomata  of  the  vulva,  which  are  usually,  though 
not  necessarily,  of  specific  origin,  may  require  removal  even  during 
pregnancy  :  this  is  best  effected  in  the  case  of  the  smaller  growths  by 
the  curved  scissors,  the  wound  being  touched  with  the  Paquelin  or 
galvano-cautery.  This  little  operation  can  be  done  under  local  anaes- 
thesia. If  the  growths  are  larger  and  pedunculated,  they  may  be  tied 
off"  or  removed  with  the  galvano-cautery,  as  the  hemorrhage  is  apt  to 
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be  profuse,  the  patient  being  ansesthetized.     The  same  course  is  to  be 
followed  in  the  case  of  urethral  caruncles. 

Benign  growths  most  commonly  found  in  this  region,  fibroma  and 
lipoma,  may  be  either  diifuse  or  polypoid,  and  their  treatment  varies 
accordingly.  Tumors  originating  in  the  labia,  mons,  or  beneath  the  skin 
of  the  perineum  may  attain  a  considerable  size  without  altering  the  rela- 
tions of  the  parts,  by  reason  of  the  great  laxity  and  distensibility  of  the 
subcutaneous  tissue.  They  may  become  firmly  attached  to  the  rfimi  of 
the  pubes,  and  thus  simulate  periosteal  sarcoma.  Rarely,  they  develop 
in  the  ischio-rectal  fossa  and  extend  upward  to  the  vulva.  The  smaller 
growths  may  be  readily  shelled  out  through  an  incision  made  directly 
through  the  skin  covering  them.  If,  as  often  happens,  the  skin  is 
redundant  or  is  closely  adherent  to  the  subjacent  growth,  an  oval  piece  of 
the  former  should  be  removed  by  the  usual  elliptical  incision.  When  the 
tumor  is  adherent  to  the  bone,  branches  of  the  pudendal  artery  require 
ligation,  while  division  of  the  corpora  cavernosa  of  the  clitoris  gives  rise 
to  free  hemorrhage.  If  there  is  a  thick  pedicle,  it  may  be  divided  with 
the  cautery,  though  the  use  of  a  temporary  rubber  ligature  is  preferable, 
to  be  replaced  by  catgut,  in  order  to  secure  primary  union.  Oozing  is 
readily  checked  by  tier-sutures.  If  the  wound  is  deep,  especially  in 
stout  subjects,  a  gauze  or  rubber  drain  may  be  inserted  at  its  lower 
angle.  Should  suppuration  occur,  frequent  irrigation  with  peroxide  of 
hydrogen  and  repacking  hasten  the  granulating  process. 

Polypoid  tumors  are  easily  removed  with  scissors,  large  pedicles  being 
divided  with  the  galvano-cautery  loop  or  secured  with  rubber  or  mass- 
ligatures,  and  their  edges  united  with  sutures  of  silkworm  gut.  The 
prognosis  in  these  cases  is  good,  although  primary  union  cannot  always 
be  expected  on  account  of  the  extent  of  the  wound,  the  large  amount 
of  adipose  tissue,  and  the  difficulty  of  preventing  the  contact  of  vaginal 
secretions,  urine,  and  faeces.  The  usual  occlusion-dressing  is  applied, 
covered  with  oiled  silk,  and  secured  with  a  firm  T-bandage.  A  catheter 
may  be  left  in  situ  for  a  few  days,  or  the  urine  is  drawn  with  aseptic  pre- 
cautions. It  will  usually  be  necessary  to  remove  the  first  dressings 
earlier  than  in  ordinary  cases.  On  account  of  the  peculiar  character  of 
the  tissues  extensive  swelling  may  be  expected  ;  hence  the  caution  not  to 
tie  the  sutures  too  tightly.  If  suppuration  occurs,  there  should  be  no 
delay  in  removing  the  lower  sutures,  irrigating,  and  draining  the  wound, 
as  extensive  sloughing  may  result  if  this  is  neglected. 

Malignant  Neoplasms  of  the  Vulva. — The  surgical  treatment 
of  these  growths  is  palliative  or  radical  according  to  the  extent  and  limi- 
tation of  the  disease  and  the  involvement  of  neighboring  glands.  The 
prognosis  as  regards  recurrence  must  always  be  doubtful,  by  reason  of 
the  rich  lymphatic  supply  of  this  region  and  the  metastases  to  adjacent 
glands,  although  this  is  often  remarkably  delayed.  A  carcinomatous  or 
sarcomatous  nodule  on  the  labium,  if  discovered  early,  can  be  thor- 
oughly removed  in  the  ordinary  manner,  with  the  best  results.  This  is 
especially  true  of  pedunculated  fibro-sarcomata.  Epithelioma  seems  to 
develop  more  slowly  than  medullary  and  scirrhous  cancer,  and  tends  to 
remain  localized  for  a  considerable  period ;  hence  the  importance  of  early 
and  thorough  removal.  It  usually  begins  between  the  greater  and 
lesser  labia,  less  often  in  the  clitoris,  as  a  small  nodule  giving  rise  to  an 
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itching  or  burning  sensation,  assuming  later  the  characteristic  raspberry 
or  cauliflower  appearance.  On  account  of  its  location  and  contact  with 
irritating  secretions  it  tends  to  ulcerate  early,  bleeds  freely,  and  gives 
rise  to  an  ichorous  secretion.  Pain  is  often  absent  until  a  later  stage, 
and  the  general  health  is  little  affected.  The  natural  duration  of  the 
disease  is  two  or  three  years — a  point  to  be  remembered  in  advising 
operative  interference.  The  rule  to  carry  the  line  of  incision  well 
beyond  the  diseased  tissue  applies  especially  to  epithelioma  of  the  vulva : 
whether  the  recommendation  to  excise  enlarged  inguinal  glands  or  not 
is  to  be  generally  followed  is  doubtful,  since  w^hen  these  are  extensively 
affected  it  may  be  safely  assumed  that  the  deeper  glands  are  already 
diseased.  In  an  apparently  favorable  case  of  primary  epithelioma  of 
the  mons  Veneris  in  which  the  writer  could  detect  no  glandular  involve- 
ment intrapelvic  recurrence  took  place  in  a  year  after  thorough  excision 
of  the  growth.  If  possible,  union  by  first  intention  should  he  secured, 
the  sutures  being  introduced  as  described  under  the  head  of  Elephant- 
iasis, hemorrhage  being  controlled  by  deep  sutures  rather  than  by  the 
use  of  the  cautery ;  but  if  there  is  any  doubt  as  to  the  removal  of  all  the 
diseased  tissue,  it  is  better  to  cauterize  freely  and  to  alloAv  the  wound  to 
granulate.  Extensive  defects  or  subsequent  deformity  from  cicatriza- 
tion can  be  repaired  by  a  plastic  operation,  immediate  or  secondary.  In 
the  case  of  diffuse  growths  involving  the  vestibule  resection  of  the  lower 
end  of  the  urethra  may  be  necessary,  when  care  must  be  exercised  to 
prevent  subsequent  stenosis.  The  palliative  treatment  of  inoperable 
cases  consists  in  vigorous  curettage  with  the  sharp  spoon,  followed  by 
cauterization  and  subsequent  applications  of  powder,  equal  parts  of  der- 
matol  or  iodoform  and  tannin  being  useful  for  this  purpose.  The  ulcer- 
ating surfaces  should  be  kept  clean  by  the  frequent  use  of  peroxide, 
lotions  of  creolin,  thymol,  etc.,  pain  being  relieved  by  anodynes. 

Lupus  is  more  amenable  to  treatment  than  carcinoma.  The  disease 
should  be  eradicated  by  a  cutting  operation  if  possible,  otherwise  the 
use  of  the  sharp  spoon  and  caustics  is  indicated.  Chloride  of  zinc  finds 
a  useful  application  in  all  those  cases  in  which  union  by  first  intention 
is  out  of  the  question. 

Clitoridectomy. — As  before  stated,  the  clitoris  may  be  the  seat  of 
simple  hypertrophy,  either  congenital  or  in  consequence  of  prolonged 
irritation  (masturbation,  nymphomania,  etc.).  Neoplasms,  though  rare, 
have  been  observed.  Elephantiasis,  chondroma,  etc.  may  cause  marked 
enlargement  of  the  organ.  Nearly  every  gynecologist  has  encountered 
one  or  more  cases  of  epithelioma  in  this  region.  While  the  indication 
for  removal  of  the  enlarged  clitoris  is  sufficiently  clear,  its  extirpation 
for  the  cure  of  genital  irritability  is  regarded  as  of  more  than  doubtful 
utility.  A  few  successful  cases  have  been  reported,  but  the  experience 
of  most  operators  has  been  that  the  relief  is  only  temporary,  the  sensitive 
area  being  subsequently  transferred  to  some  other  spot  in  the  neighbor- 
hood. Morris's  suggestion  to  strip  off  the  adherent  prepuce  in  these 
cases  is  a  good  one,  and  should  always  be  tried,  especially  in  the  case  of 
children.  It  is  readily  effected  with  the  finger-nails  or  the  point  of  a 
probe  or  director,  under  cocaine  anaesthesia.  Removal  of  the  moder- 
ately enlarged  clitoris  is  performed  with  curved  scissors,  the  organ  being 
drawn  forward  with  a  small  volsellum  or  bullet-forceps  and  dissected  out 
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from  the  prepuce.  The  hemorrhage  is  readily  controlled  with  deep 
sutures  and  a  compress.  The  arteries  retract,  and  can  seldom  be 
caught  and  tied  separately.  When  it  is  enlarged  from  simple  hyper- 
trophy, or  is  the  seat  of  a  benign  neoplasm,  the  base  is  ligated  and 
the  mass  excised.  In  dealing  with  a  malignant  growth  not  only  should 
the  dissection  be  more  extensive,  but  it  is  desirable  to  cauterize  its  bed 
thoroughly.  The  urethra  should  be  depressed  with  a  sound  and  care- 
fully isolated  before  removing  the  mass. 

Hypee^esthesia  A^'D  Keaurosis  Vulvae. — These  conditions 
should  be  alluded  to,  as  they  are  sometimes  treated  surgically.  Hyper- 
assthesia  of  the  vulva  is  a  condition  of  abnormal  sensitiveness  of  the 
vulvar  mucous  membrane,  described  by  Thomas,  not  associated  with  any 
visible  lesion.  It  is  exceedingly  intractable,  and,  although  removal  of 
the  aifected  mucosa  has  seemed  to  promise  relief,  the  results  have  not 
justified  the  expectations  of  those  who  have  practised  it.  In  the  writer's 
experience  the  starting-point  of  the  trouble  will  often  be  found  in  a 
small  painful  cicatrix  or  group  of  minute  augio-neuromata  at  the  edge 
of  the  hymen,  excision  of  which  in  two  instances  effected  a  cure  in  his 
hands.  In  removing  such  tissue  it  is  advised  to  introduce  fine  sutures 
parallel  with  the  long  axis  of  the  vagina,  in  order  to  secure  primary 
union  and  to  prevent  the  formation  of  a  second  painful  cicatrix. 

Kraurosis  is  a  peculiar  affection,  first  described  by  Breisky,  who 
operated  for  it  successfully  and  has  had  several  followers.  It  is  cha- 
racterized by  the  appearance  of  sensitive  red  spots  on  the  inner  aspect 
of  the  nymphse^  with  progressive  atrophy  of  the  mucosa  and  resulting 
stenosis  of  the  outlet,  so  that  coitus  becomes  painful  or  impossible. 
Local  applications  are  useless  and  cauterization  of  doubtful  benefit.  The 
condition  has  been  cured  by  complete  excision  of  the  diseased  areas,  the 
edges  of  the  wound  being  united  by  fine  interrupted  sutures,  as  after  the 
removal  of  a  neoplasm. 

Teau:matic  Lesioxs. — Wounds  of  the  vulva  may  be  either  incised 
or  contused  according  as  they  are  made  by  a  sharp  or  a  blunt 
object.  They  also  differ  in  their  character  and  seriousness  as  they  occur 
in  the  pregnant  or  non-pregnant.  In  the  latter  class  of  patients  they 
may  be  due  to  direct  violence,  as  a  stab  or  kick,  or  may  result  from 
accident,  such  as  a  fall  upon  the  rail  of  a  fence,  the  back  of  a  chair,  or  a 
pointed  stick.  In  fatal  cases  important  medico-legal  questions  may  be 
involved.  Incised  wounds  are  often  followed  by  hemorrhage  so  profuse 
as  to  endanger  life  unless  it  is  promptly  arrested.  They  are  dealt  with 
according  to  the  ordinary  surgical  rules,  bleeding  points  being  ligated 
and  venous  oozing  checked  by  tampons  and  compresses,  the  wound  being 
enlarged  if  necessary.  The  recommendation  of  many  authors  to  control 
obstinate  venous  hemorrhage  by  the  application  of  styptics  or  the  actual 
cautery  is  of  doubtful  utility,  in  view  of  the  subsequent  sloughing  which 
is  almost  inevitable.  Deep  sutures  are  preferable.  These  should  be  of 
silkworm  gut  or,  better,  of  silver  wire,  and  should  be  passed  beneath  the 
entire  bleeding  surface.  They  may  be  reinforced  by  tier-sutures  of  cat- 
gut. 

The  rupture  of  varicose  veins  of  the  vulva  during  pregnancy,  and 
more  especially  during  labor,  is  an  accident  which  may  result  fatallv  if 
not  promptly  treated.     In  the  less  severe  cases    the    bleeding    can   be 
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arrested  by  a  firm  compress,  but  it  is  advisable  not  to  lose  any  time  in 
seizing  the  bleeding  points  with  clamps  if  possible,  and  introducing  deep 
sutures,  which  are  tied  or  twisted  ;  then  a  compress  is  applied  with  a  firm 
T-bandage.  The  writer  met  with  a  case  of  incised  wound  of  the  vesti- 
bule (from  obstetric  forceps)  which  bled  so  profusely  that  it  was  mis- 
taken for  post-partum  hemorrhage,  and  the  uterus  was  tamponed.  It 
was  readily  controlled  by  a  continuous  silk  suture. 

Subcutaneous  laceration  of  the  pudendal  vessels  gives  rise  to  hsema- 
toma,  the  size  and  rapidity  of  development  of  which  depend  upon  the 
extent  of  the  lesion.  It  is  naturally  more  extensive  in  pregnant 
women.  Should  the  tension  be  so  great  that  the  tumor  ruptures,  the  case 
resolves  itself  into  one  of  primary  pudendal  hemorrhage,  and  should  be 
treated  as  before  described. 

A  hsematoma  which  develops  gradually  gives  rise  to  throbbing  pain, 
with  sometimes  difficult  micturition  from  pressure  on  the  urethra.  The 
sudden  appearance  of  the  swelling  and  the  absence  of  inflammatory 
symptoms  will  serve  to  distinguish  it  from  abscess,  oedema,  or  hernia. 

A  small  collection  of  blood  is  usually  absorbed  spontaneously,  and 
requires  no  treatment  beyond  rest  and  cooling  applications.  The  judi- 
cious use  of  an  ice-bag  in  non-pregnant  women  is  to  be  recommended. 
In  puerperse  there  is  considerable  danger  of  suppuration,  and  as  soon  as 
this  occurs  the  patient  should  be  anaesthetized,  a  free  incision  made 
on  the  inner  aspect  of  the  labium,  the  clot  turned  out,  and  the  cavity 
irrigated  with  peroxide  and  packed  with  gauze,  as  in  the  treatment  of  an 
ordinary  labial  abscess.  The  same  treatment  is  applicable  to  a  large 
clot  which  has  shown  no  sign  of  absorption  after  several  days,  even 
though  it  is  not  inclined  to  suppurate.  Free  oozing  may  occur  after  the 
clot  is  removed,  but  it  is  seldom  so  obstinate  as  to  resist  firm  tampon- 
ade. The  gauze  should,  of  course,  be  changed  at  intervals  of  two 
days,  or  more  frequently  if  necessary,  the  cavity  being  syringed  out  with 
an  antiseptic  solution — creolin,  carbolic  acid,  or  Thiersch's. 

Operations  on  the  Perineum. 

The  operation  of  perineorrhaphy  as  now  performed  is  really  colpo- 
perineorrhaphy,  including  the  posterior  vaginal  wall  as  well  as  the  vul- 
var outlet.  The  repair  of  the  perineal  laceration  alone  is  mostly  confined 
to  suture  of  the  fresh  tear. 

It  is  hardly  necessary  to  call  attention  to  the  anatomy  of  the  perineum 
and  pelvic  floor,  the  former  being  merely  that  portion  of  the  floor  which 
lies  beneath  the  anus  and  the  lower  end  of  the  rectum  and  the  vulvar 
commissure.  The  pelvic  floor  itself  is  made  up  of  the  fibres  of  the  levator 
ani  muscles  and  the  two  layers  of  fascia  which  embrace  the  vagina 
and  rectum  and  furnish  support  to  them.  The  perineum  proper  is  rarely 
injured  by  external  violence,  but  it  may  be  torn  during  coitus  or  by 
accident,  such  as  falling  on  a  sharp  body.  The  ordinary  lesions  due  to 
childbirth  vary  from  a  sliglit  superficial  tear  to  a  deep  laceration  involv- 
ing the  sphincter  ani,  extending  from  half  an  inch  to  two  inches  up  the 
recto-vaginal  septum.  Perforation  of  the  perineum,  or  central  rupture 
during  delivery,  is  a  rare  injury  which  may  be  regarded  as  practically 
an  ordinary  tear.     Beside  the  ordinary  lesion  there  may  be  a  peculiar 
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relaxation  of  the  vaginal  outlet  and  pelvic  floor  due  to  submucous  lacera- 
tion or  overstretching  of  the  deeper  tissues,  without  visible  injury. 

Superficial  Tears. — The  treatment  of  these  is  quite  simple.  The  inva- 
riable rule  should  be  that  injuries  of  the  perineum,  with  the  exception 
of  slight  nicks  in  the  fourchette,  should  be  sutured  at  once,  with  the 
object  of  preventing  possible  septic  infection  and  obviating  the  necessitv 
of  a  subsequent  operation.  The  primary  operation  is  to  be  performed 
immediately  after  delivery,  unless  in  those  cases  in  which  the  patient 
is  so  exhausted  by  a  severe  obstetrical  operation  that  prolonged  anaes- 
thesia is  inadvisable.  If  she  has  not  been  anaesthetized,  it  is  not 
necessary  to  do  so,  since  the  tissues  are  already  so  benumbed  by  long 
pressure  that  but  little  pain  is  experienced.  Even  in  the  present  age 
of  aseptic  surgery  the  caution  is  not  superfluous  to  preserve  the  strictest 
antisepsis.  The  most  careful  accoucheur  is  apt  to  be  somewhat  care- 
less about  the  details  of  this  little  operation,  while  most  men  think 
that  they  are  sufficiently  careful  if  they  take  loose  instruments 
from  the  obstetric  bag,  a  needle  from  the  case,  and  throw  them  into 
a  dish  of  carbolic-acid  solution,  in  which  the  sutures  are  also  dipped. 
This  practice  is  not  only  the  cause  of  many  mild  cases  of  sepsis,  but 
accounts  for  frequent  failure  of  union,  which  ought  rarely  or  never  to 
occur.  The  operation  is  simple.  The  patient  is  drawn  down  to  the 
edge  of  the  bed  and  placed  upon  a  Kelly  pad,  or  piece  of  rubber  sheet- 
ing, the  flap  of  which  rests  in  a  slop-pail  or  foot-tub  (Fig.  358).     The 


Fig.  358. 


Disposition  of  patient  on  the  bed  for  the  recent  operation. 


knees  are  supported  by  a  nurse  or  other  assistant.  The  operator,  after 
thoroughly  disinfecting  his  hands  and  boiling  his  instruments,  rolls  out 
the  parts  under  a  good  light,  so  as  to  note  the  exact  extent  of  the  injury. 
The  field  of  operation  is  usually  obscured  by  oozing ;  therefore  constant 
irrigation  with  boiled  water  is  an  advantage,  or,  in  the  absence  of  thLs, 
the  parts  may  be  sj)onged  with  pledgets  of  absorbent  cotton  dipped  in 
sterilized  water  or  creolin  solution.  A  temporary  gauze  tamj^on  intro- 
duced into  the  vagina  will  absorb  the  uterine  discharge.    It  should  be  the 
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Fig  359. 


object  of  the  accoucheur  to  do  the  operation  so  thoroughly  that  a  sub- 
sequent one  will  be  unnecessary.  To  this  end  he  luust  aim  at  perfect 
approximation  of  the  raw  surfaces  by 
sutures  passed  deeply  beneath  them. 
The  mere  apposition  of  the  torn 
edges  of  the  skin  is  worse  than  no 
operation  at  all,  since  a  pocket  is  left 
behind  the  "  skin  perineum  "  in  which 
the  lochial  discharge  collects.  It 
should  be  remembered  that  these 
tears  usually  begin  in  the  posterior 
vagina]  wall  from  one  to  two  inches 
from  the  outlet ;  therefore  it  will 
generally  be  necessary  to  place  one 
or  two  sutures  in  the  vagina.  A 
curved  needle  is  preferable  to  a 
straight  one  for  the  operation.  The 
writer  prefers  a  round  needle  with 
a  hypodermic  or  trocar  point  and 
having  a  large  curve.  Since  the  recto- 
vaginal septum  is  apt  to  be  very  thin, 
it  is  better  to  insert  the  middle  fin- 
ger of  the  left  hand  into  the  rectum, 
the  other  fingers  serving  to  hold 
aside  the  lips  of  the  vulva.  Hav- 
ing introduced  two  or  three  vaginal 
sutures  if  necessary,  the  external  su- 
tures are  passed,  the  needle  being  introduced  close  to  the  left  edge  of 
the  wound,  including  as  little  skin  as  possible.  It  is  then  swept  around 
to  secure  a  strong  hold  at  the  side,  and  is  passed  across  just  under  the 
raw  surface  (the  finger  in  the  rectum  acting  as  a  guide),  and  emerges  at 
a  corresponding  point  on  the  opposite  side.  Silkworm  gut  is  preferable. 
If  any  loose  tags  of  tissue  remain,  it  is  better  to  snip  them  off 
with  the  scissors.  Perineal  tears  are  frequently  very  irregular,  espe- 
cially if  forceps  have  been  used,  often  extending  up  one  or  both  sulci. 
Accordingly,  it  is  sometimes  necessary  to  introduce  a  supplementary  row 
of  catgut  sutures  on  either  side  entirely  within  the  vagina.  Chromicized 
gut  is  the  most  useful  for  this  purpose.  From  three  to  six  sutures  are 
used,  according  to  the  extent  of  the  tear.  The  operator  may  introduce 
the  upper  ones  first,  or  may  begin  toward  the  rectal  end  of  the  tear. 
The  uppermost  suture  is  the  most  important  one,  because  it  not  only 
brings  into  apposition  the  raw  surfaces  along  the  labia,  but  draws 
down  the  upper  end  of  the  vaginal  wound  at  the  same  time,  to  pre- 
vent the  formation  of  any  pocket.  If  there  is  any  difficulty  in  see- 
ing the  whole  length  of  the  wound,  the  anterior  vaginal  wall  may  be 
retracted  by  means  of  a  Sims's  speculum.  The  finger  is  not  removed 
from  the  rectum  until  all  the  sutures  are  passed  :  then,  after  irrigation 
of  the  wound,  the  operator,  having  again  thoroughly  disinfected  his  hands, 
ties  the  sutures  in  the  ordinary  manner,  the  knees  being  brought  together 
by  the  assistant.  The  sutures  should  not  be  tied  as  tightly  as  in  the  sec- 
ondary operation,  since  the  tissues  are  softer  and  more  likely  to  swell,  and 


Recent  tear  involving  external  triangle,  re- 
quiring internal  as  well  as  external  su- 
tures. 
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hence  there  is  danger  that  they  Avill  cut  out.  The  wound  is  powdered 
with  aristol,  sterilized  gauze  applied,  and  over  this  the  usual  aseptic  pad. 
The  patient's  knees  are  loosely  tied  together,  simply  as  a  reminder  that 
she  is  not  to  separate  them  too  widely. 

The  after-treatment  is  quite  simple.  The  patient  is  allowed  to  pass 
her  urine,  the  external  parts  being  irrigated  after  urination  as  w'ell  as 

when  the  pads  are  changed. 
The  bowels  are  moved  on  the 
third  day,  as  in  an  ordinary 
case.  The  sutures  are  not  in- 
spected until  the  seventh  or 
eighth  day,  unless  special  in- 
dications arise,  such  as  com- 
plications higher  up  in  the 
genital  tract,  an  abnormal 
condition  of  the  lochia,  or  rise 
of  temperature.  They  are 
usually  removed  on  the  eighth 
day,  the  patient  first  receiving 
a  vaginal  douche,  while  it  is 
customary  to  leave  the  vag- 
inal sutures  in  position  for 
two  weeks,  as  they  seldom 
cause  irritation. 

Seco7idary  Perineorrhaphy. 
— Secondary  perineorrhaphy, 
as  before  stated,  is  an  opera- 
tion which  is  now  seldom  con- 
fined to  the  perineum  alone: 
when  it  is,  the  vulvar  outlet 
is  usually  contracted  in  order 
to  furnish  additional  support 
after  a  previous  colporrhaphy. 
The  old  operation  consisted  in  denuding  a  surface  having  the  shape  of 
a  clover-leaf.  All  the  cicatricial  tissue  visible  being  removed,  the 
sutures  were  then  passed  as  in  the  immediate  operation,  the  upper 
suture  bringing  together  the  angles  of  the  tear  and  the  upper  angle 
of  the  wound. 

The  flap-splitting  operation,  popularized  by  Tait,  is  easily  performed, 
and  gives  a  very  good  primary  result,  though  it  is  not  applicable  to  cases 
in  which  there  is  relaxation  of  the  pelvic  floor  and  outlet  (Fig.  360). 
The  technique  is  as  follows  :  The  patient  being  in  the  dorsal  position, 
two  fingers  of  the  left  hand  are  introduced  into  the  rectum  ;  one  blade 
of  a  pair  of  angular,  sharp-pointed  scissors  is  inserted  in  the  median 
line  midway  between  the  anus  and  posterior  commissure  to  the  depth 
of  half  an  inch,  and  a  curved  incision  is  made  to  the  left,  ending 
at  a  point  on  the  anterior  edge  of  the  labium  majus.  The  scissors  are 
now  turned  to  the  right,  and  with  a  single  cut  a  corresponding  incision 
is  made.  The  operator  must  be  careful  to  avoid  buttonholing  the 
vagina  or  rectum  by  keeping  directly  in  the  middle  of  the  wound. 
As  the  wound  gapes,  a  tenaculum  is  inserted  in  the  centre  of  either 


Flap-splitting  operation  for  lacerated  perineum. 
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edge  and  the  cut  surfaces  are  drawn  apart,  forming  a  quadrilateral 
figure,  and  the  spouting  vessels  are  temporarily  compressed.  A  curved 
needle,  threaded  with  silkworm  gut,  is  entered  close  to  the  edge  of  the 
Avound  at  its  lower  margin,  and  is  carried  straight  across  underneath 
the  raw  surface.  Three  or  four  sutures  are  sufficient :  the  upper  of 
these  are  tied,  when  it  will  be  found  that  a  flap  has  been  turned  up 
into  the  vagina.  There  is  usually  so  much  redundant  tissue  here  that 
it  is  necessary  to  excise  a  portion  of  it  and  to  bring  the  edges  together 
with  two  or  three  superficial  sutures  of  catgut.  The  sutures  may  be 
inserted  still  more  rapidly  by  using  a  modified  Peaslee's  needle.  This 
method  is  somewhat  dilferent  from  that  described  by  Tait,  who  intro- 
duces the  sutures  within  the  margin  of  the  wound,  when  of  course 
the  skin  is  not  brought  accurately  together.  The  operation  may  be 
done  very  rapidly ;  an  expert  can  complete  it  in  five  or  six  minutes. 
The  subsequent  result  is  usually  good,  so  far  as  the  appearance  of  the 
parts  is  concerned,  but  the  support  furnished  by  such  a  perineum  is  often 
unsatisfactory. 

Complete  Laceration. — Immediate  Operation. — This  was  formerly 
regarded  as  such  a  severe  operation  that  many  obstetricians  were  inclined 
to  defer  it  until  several  hours,  or  even  days,  after  labor,  when  the  patient 
was  again  anaesthetized.  There  is  no  doubt  that,  in  spite  of  the  exten- 
sive bruising  of  the  parts,  primary  union  is  more  apt  to  take  place  if  the 
tear  is  sutured  at  once,  while  at  the  same  time  the  surgeon  gains  a  better 
idea  of  the  nature  of  the  injury  than  when  he  waits  until  the  parts  have 
become  swollen  and  oedematous.  If  j^roper  care  is  exercised  in  passing 
the  sutures  and  in  the  after-treatment  of  the  patient,  failure  after  the 
immediate  operation  should  be  exceptional.  The  principal  obstacle  to 
a  perfect  result  lies  not  so  much  in  securing  union  of  the  torn  ends  of 
the  sphincter  muscle  as  in  a  complete  closure  of  the  rent  in  the  recto- 
vaginal septum. 

The  patient  is  brought  to  the  edge  of  the  bed,  as  already  described, 
and  the  parts  are  thoroughly  exposed,  either  by  the  fingers  of  the 
assistant,  retractors,  or  a  speculum.  Constant  irrigation  is  preferable  to 
sponging.  The  vagina  should  be  previously  plugged  to  prevent  fluids 
from  coming  in  contact  with  the  wound.  While  his  aim  is  to  introduce 
a  sufficient  number  of  sutures  to  secure  accurate  coaptation,  the  surgeon 
must  avoid  using  so  many  that  the  delicate  tissues  are  unduly  constricted. 
Failure  is  more  apt  to  occur  from  using  too  many  than  too  few.  AVhen 
the  sphincter  alone  is  involved,  the  operation  is  practically  the  same  as 
in  ordinary  perineorrhaphy,  except  that  the  ends  of  the  muscle  are 
brought  together  with  separate  sutures.  Two  or  three  are  j^assed  directlv 
through  the  ends  of  the  sphincter,  which  are  previously  drawn  out  by 
tenacula.  They  should  not  extend  straight  across,  but  in  a  curved 
direction,  so  as  to  encircle  the  anus.  After  the  rectal  sutures  have  been 
passed  the  rest  of  the  laceration  is  closed  in  the  usual  manner.  When 
the  recto-vaginal  septum  is  involved,  a  tenaculum  should  be  hooked  in 
the  upper  angle  of  the  tear,  which  is  drawn  upward.  Sutures  of  silk  or 
chromicized  catgut  are  then  passed  from  the  rectal  side,  including  the 
mucous  membrane  and  connective  tissue  on  one  side  of  the  tear  :  they 
are  then  passed  across  and  brought  out  at  a  corresponding  point  in  the 
rectum,  where  they  may  be  tied  at  the  time  or  after  they  have  all  been 
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inserted.  For  immediate  repair  silkworm  gut  or  eliromieized  catgut  answers 
every  purpose.  The  rent  having  been  closed  down  to  the  sphincter,  the 
other  steps  of  the  operation  are  now  the  same  as  in  an  ordinary  perin- 
eorrhaphy. AVhen  the  tear  involves  more  of  the  vaginal  surface  of 
the  sulci,  separate  sutures  must  be  used  within  the  vagina. 

The  after-treatment  is  the  same  as  for  the  simple  operation,  the  urine 
being  drawn  for  the  first  day  or  two,  after  which  the  patient  is  allowed  to 
pass  it.  The  external  parts  are  irrigated  as  before.  If  the  bo^^els  are 
loose,  they  should  be  constipated  until  the  third  day,  the  patient  being 
kept  on  a  milk  diet.  On  the  third  or  fourth  day  the  bowels  should  be 
moved  by  a  laxative,  such  as  teaspoonful  doses  of  a  saturated  solution  of 
Epsom  salts.  Great  care  is  necessary  to  avoid  tearing  the  wound  open 
by  the  passage  of  large  scybalous  masses.  If  the  evacuation  is  not  suf- 
ficiently soft,  a  rectal  enema  should  be  given,  consisting  of  a  pint  of 
warm  water  containing  oil  or  ox-gall.  Only  the  surgeon  himself  or  an 
experienced  nurse  should  give  the  enema,  using  a  large  soft-rubber 
catheter  while  the  patient  lies  on  her  left  side.  The  sutures  may  be 
removed  between  the  eighth  and  tenth  days,  especially  if  they  show 
a  tendency  to  cut  out.  The  vaginal  sutures  may  be  left  for  two 
weeks. 

Secondary  Operation  (Fig.  361). — The  flap-splitting  operation 
already  described  is  particularly  applicable  to  complete  laceration.     The 

cicatrix,  which  is  always  present  in 
J^iG.  o6l.  ^j^g  recto- vaginal  septum,  is  made 

tense  by  separating  the  labia.  With 
a  knife,  or  preferably  a  pair  of 
sharp-pointed  scissors,  the  edge  of 
the  recto- vaginal  septum  is  split  to 
the  extent  of  a  quarter  or  half  an 
inch,  forming  vaginal  and  rectal 
flaps.  At  each  end  of  the  trans- 
verse incision  another  is  carried  at 
an  obtuse  angle  forward  and  out- 
ward to  the  extent  of  an  inch  into 
the  labia,  and  another  from  the  same 
point  outward  and  backward  one- 
third  of  an  inch,  to  a  point  just 
outside  of  the  end  of  the  sphincter 
muscle.  The  vaginal  flap  is  drawn 
upward  with  a  tenaculum  and  the 
rectal  flap  drawn  downward.  The 
ends  of  the  exposed  sphincter  are 
now  brought  together  by  a  suture 
which  sweeps  around  the  lower 
angle  of  the  wound.  The  other 
sutures  are  inserted  as  before  de- 
scribed. This  is  the  easiest  opera- 
tion to  perform,  and  gives  very 
good  results,  provided  that  the 
ends  of  the  sphincter  are  thoroughly  exposed  and  accurately  brought 
together. 


Recent  tear  through  the  sphincter. 
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When  the  recto-vaginal  septum  is  involved  it  is  better  to  perform 
the  operation  as  follows  :  Having  exposed  the  wound,  the  cicatricial 
tissue  is  entirely  removed,  and  at  the  same  time  the  surface  is  denuded 
for  a  considerable  distance  outside  of  it.  The  instruments  necessary 
are  a  pair  of  mouse-tooth  forcejDS,  tenacula,  and  ordinary  curved  ute- 
rine or  right  and  left  scissors.  The  first  strip  of  tissue  removed 
includes  the  border  of  the  recto-vaginal  tear,  exposing  the  raw  edges 
of  the  mucous  membrane.  The  ends  of  the  sphincter  muscles,  having 
retracted,  form  little  depressions.  It  is  important  not  only  to  denude 
the  surfaces  over  the  ends  of  the  muscle,  but  to  actually  pull  out 
with  tenacula  and  freshen  the  ends.  The  surface  denuded  will  be 
somewhat  triangular,  the  base  being  a  line  drawn  through  the  sphincter. 
The  rectal  sutures  are  now  passed  from  within  outward,  and  are  tied  on 
the  rectal  side.  The  vaginal  wound  is  closed  with  sutures  of  silkworm 
gut,  and  finally  the  ends  of  the  sphincter  are  coaptated  as  in  the  imme- 
diate operation.  Many  surgeons  use  silver  Avire.  These  wire  sutures  are 
twisted  and  cut  short  and  their  ends  are  secured  with  perforated  shot. 

Unless  the  tear  in  the  recto-vaginal  septum  is  quite  extensive,  the 
simpler  operation  now  performed  by  Dr.  Emmet  gives  equally  satis- 
factory results,  and  avoids  the  undue  tension  of  the  tissue  caused  by  a 
double  row  of  sutures.  The  recto-vaginal  tear  is  treated  practically  in 
the  same  manner  as  in  repair  of  a  recto-vaginal  fistula,  a  single  row  of 
sutures  being  passed  directly  across  the  vagina  down  to,  but  not  includ- 
ing, the  rectal  mucous  membrane,  the  edges  of  which  are  allowed  to 
become  inverted  into  the  rectum. 

One  of  the  principal  causes  of  faihire  in  this  operation  is  the  im- 
projDer  preparation  of  the  patient.  She  should,  if  possible,  be  kept  under 
observation  for  a  few  days  previously,  her  diet  being  carefully  regulated 
and  the  bowels  moved  daily  with  laxatives  or  enemata,  the  last  enema 
being  given  at  least  five  or  six  hours  before  the  operation,  so  that  the 
lower  bowel  will  be  thoroughly  cleared  out. 

The  after-treatment  should  be  as  simple  as  possible,  the  main  point 
being  the  easy  evacuation  of  the  bowels,  not  later  than  the  fourth  day. 
For  this  purpose  it  is  well  to  begin  the  administration  of  teaspbonful 
doses  of  a  saline  on  the  morning  of  the  third  day.  If  the  bowels  have 
been  previously  regulated,  it  ought  not  to  be  necessary  to  administer 
enemata,  the  giving  of  which  by  a  careless  or  inexperienced  nurse  or 
physician  is  a  common  cause  of  failure.  Every  surgeon  has  had  failures — 
not  only  after  his  first,  but  after  his  second  or  third  operation — some  due 
to  avoidable  causes,  others  to  the  carelessness  of  assistants.  Union  of 
the  sphincter  nearly  always  occurs,  the  most  frequent  accident  being  the 
development  of  a  recto-vaginal  fistula.  If  this  is  small,  it  may  sometimes 
be  closed  by  cauterization  and  by  keeping  the  bowels  constipated  for 
several  days.  If  it  persists,  there  is  nothing  to  do  but  to  divide  the 
sphincter  and  to  perform  the  operation  again.  The  beginner  is  apt  to 
introduce  too  many  sutures,  through  his  desire  to  bring  the  parts  into 
perfect  apposition.  There  are  a  number  of  modifications  of  this  opera- 
tion, but  the  same  principle  applies  to  all — to  remove  all  the  cicatricial 
tissue,  to  bring  the  edges  of  the  rectal  mucous  membrane  into  perfect 
apposition  with  the  least  amount  of  tension,  and  to  introduce  as  few 
sutures  as  possible. 
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It  is  often  necessary  to  combine  this  operation  with  posterior  col- 
jjorrhaphy  in  cases  in  whieii  there  has  been  a  laceration  of  the  pelvic 
floor  as  well  as  of  the  outlet.  A  modification  of  Hegar's  operation  is 
most  useful  under  these  circumstances.  The  triangular  denudation  is 
simply  carried  up  the  posterior  wall  above  the  angle  of  the  tear,  and  the 
sutures  are  introduced  within  the  vagina  in  the  ordinary  way. 

Operations  on  the  Vagina. 

Operations  on  the  Hymen. — 3[ol formations — Atresia  of  the  hymen 
is  seldom  noticed  until  the  establishment  of  menstruation,  when  the 
regular  molimen  occurs  without  any  discharge  of  blood.  The  vagina 
first  becomes  distended  and  causes  a  bulging  of  the  hymen  ;  later,  the 
uterus  dilates,  and  will  be  recognized  as  a  globular,  fluctuating  tumor 
risino;  above  the  svmijhvsis.  In  a  case  of  long;  standing;  in  which  the 
tubes  have  also  become  dilated  the  diagnosis  of  double  hfematosalpinx 
can  be  established  by  palpation. 

The  treatment  consists  in  evacuating  the  retained  blood  through  an 
incision  in  the  hymen.  It  was  formerly  argued  that  only  a  small  open- 
ing should  be  made,  in  order  that  the  blood  might  escape  gradually,  since 
it  was  feared  that  the  sudden  contraction  of  the  uterus  and  tubes  would 
either  force  their  retained  contents  into  the  peritoneal  cavits'  or  cause 
rupture  of  the  tubes.  It  has  been  advised  that  when  double  hemato- 
salpinx has  been  diagnosed  salpingotomy  should  first  be  performed. 
But,  while  it  may  seem  advisable  in  cases  of  extreme  distention  to  evacu- 
ate the  blood  slowly  at  first,  the  better  method  would  seem  to  be  to  excise 
the  entire  hvmen  and  to  suture  its  raw  edges,  the  vaoina  bems^  thor- 
oughly  irrigated  with  an  antiseptic  fluid  and  the  vulva  covered  with  an 
occlusive  dressing.  The  uterus  is  allowed  to  contract  gradually.  Intra- 
uterine irrigation  should  not  be  practised  unless  septic  symptoms  arise. 
Should  the  tubes  remain  permanently  distended,  the  question  of  coeliot- 
omy  would  naturally  arise. 

Various  malformations  of  the  hymen  may  interfere  with  sexual  in- 
tercourse and  thus  demand  surgical  treatment.  It  may  have  one  or 
several  minute  openings,  or  may  be  firm  and  unyielding,  so  that  coitus 
is  impossible.  Under  these  circumstances  the  membrane  should  be  ex- 
cised close  to  its  base,  and  the  edges  united  by  interrupted  sutures  of 
fine  silk,  in  order  to  ensure  union  by  first  intention  and  thus  to  prevent 
the  formation  of  a  painful  cicatrix.  One  or  two  spouting  vessels  are 
caught  with  forceps  and  twisted  or  tied. 

The  after-treatment  is  simple,  consisting  in  irrigation  of  the  wound 
with  boiled  Avater  or  a  weak  antiseptic  solution,  powdering  with  aristol, 
and  the  application  of  the  usual  vulvar  pad.  The  sutures  are  removed 
at  the  end  of  a  week,  sexual  intercourse  being  forbidden  until  the  parts 
are  entirely  healed.  AVhere  there  are  two  openings  divided  by  a  band 
it  is  sufficient  to  ligate  at  each  end  and  excise  it.  It  is  sometimes  neces- 
sary to  divide  or  excise  the  hymen  preliminary  to  local  treatment  or  to 
obtain  more  room  in  a  surgical  operation,  especially  in  vaginal  hysterec- 
tomy in  an  old  virgin.  Under  the  latter  circumstances,  however,  episi- 
otomy  is  usually  performed. 

Injuries. — Laceration    of    the    hymen,    esjDCcially    during    the    first 
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coitus,  may  be  so  extensive  as  to  require  the  introduction  of  a  firm  tam- 
pon or  even  one  or  two  deep  sutures.  Cases  of  arterial  bleeding  so 
severe  as  to  threaten  the  life  of  the  patient  have  been  reported.  In  a 
case  under  the  cognizance  of  the  writer  a  young  woman  was  brought  to 
the  hospital  on  the  day  after  her  marriage  who  had  been  bleeding  all 
night  and  was  almost  exsanguinated.  A  spouting  vessel  was  readily 
found  and  tied. 

In  vaginismus  the  vaginal  orifice  is  not  only  exquisitely  sensitive  to 
the  touch,  but  contracts  spasmodically  on  attempts  at  introduction  of 
the  penis.  In  many  cases  the  seat  of  the  greatest  sensitiveness  will  be 
found  along  the  carunculse,  where  numerous  small  red  points  and 
erosions  will  be  seen  which  simulate  neuromata.  In  other  cases  the 
remains  of  the  hymen  will  be  found  to  be  generally  inflamed.  Small 
cicatrices  following  laceration  of  the  vulva  may  also  give  rise  to  a  less 
marked  decree  of  vaginismus.  The  same  reflex  contraction  of  the  con- 
strictor  cunni  and  levator  ani  muscles  may  be  caused  by  urethral  carun- 
cles or  fissures,  or  by  fissure  of  the  anus. 

Provided  that  the  sensitive  area  has  been  positively  located  at  the 
vaginal  orifice  and  local  applications  (cocaine,  nitrate  of  silver,  etc.)  have 
failed  to  give  relief,  the  patient  should  be  anaesthetized  and  the  remains 
of  the  hymen  excised  with  fine  curved  scissors.  In  order  to  relieve  the 
spasmodic  contraction  of  the  bulbo-cavernosi  muscles,  they  should  be 
partially  divided  by  an  incision  made  through  them  on  either  side,  ex- 
tending from  a  point  a  half-inch  to  one  inch  up  the  vagina  to  the  junction 
of  the  skin  and  mucous  membrane.  Most  operators  follow  the  method 
practised  by  Sims  of  inserting  a  large  glass  plug,  which  is  worn  until 
the  raw  surfaces  have  healed,  when  it  is  introduced  for  an  hour  or  two 
every  day.  It  has  seemed  to  the  writer  that  a  more  permanent  result, 
and  with  less  pain  to  the  patient,  is  obtained  by  suturing  the  edges  of 
the  hymen  as  before  described,  and  partially  closing  the  lateral  wounds 
by  sutures  introduced  parallel  with  the  long  axis  of  the  vagina,  and  then 
introducing  the  plug.  Coitus  should  be  practised  with  great  caution  at 
first,  and,  as  Munde  suggests,  the  orifice  should  previously  be  anointed 
with  10  per  cent,  cocaine  ointment. 

Malformatioxs  of  the  Vagixa. — These  may  be  congenital  or 
acquired,  the  latter  being  due  to  disease  or  traumatism. 

Atresia. — This  term  is  properly  applied  to  complete  obliteration  of 
the  vaginal  canal  due  to  imperfect  or  non-development  of  the  ducts 
of  Miiller,  the  vagina  being  entirely  absent  or  represented  only  by  a 
fibrous  cord.  It  has  also  been  extended  so  as  to  include  cases  in  which 
a  transverse  septum  exists  at  the  middle  or  lower  third  of  the  canal. 
AVhen  this  septum  is  incomplete,  or  contains  a  small  opening,  the  con- 
dition is  sometimes  distinguished  as  "incomplete  atresia.'' 

The  physician's  attention  will  first  be  directed  to  the  malformation 
by  either  the  symptoms  referred  to  under  the  section  on  Atresia  of  the 
Hymen,  by  the  entire  absence  of  the  menstrual  molimen  (in  cases  in 
which  there  is  non-development  of  the  uteries  and  ovaries),  or,  after 
marriage,  by  the  impossibility  of  accomplishiiig  the  sexual  act. 

The  presence  of  a  complete  transverse  septum  will  be  readily  recog- 
nized by  inspection  and  palpation,  and  the  treatment  indicated  is  the 
same  as  in  atresia  of  the  hvmen. 
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Complete  obliteration  of  the  vagina,  in  which  the  external  genitalia 
may  be  entirely  normal,  is  recognized  by  rectal  palpation,  aided  by  a 
sound  in  the  bladder.  It  is  important  for  the  examiner  to  determine 
accurately  whether  the  vaginal  walls  are  simply  fused  together,  or  the 
canal  is  represented  only  by  a  fibrous  cord,  or  whether  the  uterus  and 
vagina  are  entirely  absent,  since  the  prognosis  as  to  cure  by  surgical 
interference,  as  well  as  the  risk,  become  less  favorable  when  there  is  only 
a  small  amount  of  vaginal  tissues  remaining.  Even  in  complete  absence 
of  the  internal  genital  organs,  it  may  be  deemed  advisable  to  attempt  the 
formation  of  an  artificial  vagina  in  the  case  of  a  young  woman  who  has 
married  without  being  aware  of  her  unfortunate  condition,  though  the 
possible  dangers  of  the  operation  and  the  difficulty  of  keeping  the  canal 
open  should  be  clearly  pointed  out  beforehand. 

Amussat's  operation  for  the  relief  of  vaginal  atresia,  or,  rather, 
a  modification  of  it,  is  performed  as  follows  :  With  the  patient  in  the 
lithotomy  position,  the  operator  first  determines  by  careful  recto-abdom- 
inal examination  the  direction  of  the  obliterated  canal,  and  the  condition 
of  the  uterus  and  tubes  as  regards  the  amount  of  distention  by  retained 
menstrual  blood.  A  sound  is  introduced  into  the  bladder  and  the  fore 
finger  of  the  left  hand  into  the  rectum.  A  transverse  incision  is  made 
midway  between  the  anus  and  meatus  urinarius.  Then,  with  the  right  fore 
finger,  aided  by  blunt-pointed  scissors,  the  surgeon  gradually  works  his 
way  up  between  the  urethra  and  bladder  in  front  and  the  rectum  behind, 
gently  tearing  apart  the  connective  tissue  in  the  median  line.  When  the 
lower  portion  of  the  canal  alone  is  obliterated  the  obstruction  will  soon 
be  overcome,  the  finger  will  slip  into  the  unobliterated  portion  of  the 
vagina,  and  the  retained  menstrual  blood  will  begin  to  escape.  When, 
however,  the  atresia  is  complete,  it  will  be  necessary  to  continue  the 
blunt  dissection  until  the  cervix  is  reached,  when  the  os  is  incised, 
dilated,  and  the  retained  fluid  allowed  to  escape,  after  which  the  uterine 
cavity  is  thoroughly  irrigated  with  an  antiseptic  solution.  To  prevent 
reclosure  of  the  cervical  canal  frequent  dilatation,  or  the  use  of  a  glass  or 
hard-rubber  plug  for  several  weeks,  is  advisable.  Having  dilated  the 
new  canal  until  it  has  reached  a  size  nearly  or  quite  equal  to  the  normal 
vagina,  a  glass  plug  is  introduced,  its  lower  end  being  covered  with  an 
antiseptic  dressing,  and  held  in  place  by  a  T-bandage.  This  plug, 
which  should  be  of  the  same  calibre  as  the  normal  nulliparous  vagina, 
must  be  worn  continuously  for  one  or  two  months  or  until  the  raw  sur- 
face is  completely  healed,  being  removed  once  daily,  wdien  an  antiseptic 
injection  is  given.  Moreover,  after  this  period  the  patient,  if  a  single 
woman,  should  be  instructed  to  wear  it  for  an  hour  or  two  every  day  for 
several  months,  until  all  tendency  to  contraction  has  disappeared.  In 
married  women  there  is,  of  course,  less  probability  that  such  contraction 
will  occur.  In  cases  of  entire  absence  of  the  vagina  the  operation  is  much 
more  difficult,  since  the  surgeon  has  no  guide  as  to  depth  of  the  dissection 
without  risk  of  entering  the  peritoneal  cavity,  while  the  danger  of  wound- 
ing the  bladder  or  rectum  is  greater.  Moreover,  the  artificial  canal,  which 
can  seldom  be  made  longer  than  three  inches,  has  such  a  tendency  to  con- 
tract that  it  can  be  kept  open  only  by  persistent  use  of  the  dilator  and 
with  much  distress  to  the  patient.  When  functionally  active  ovaries  are 
present  in  the  absence  of  tlie  uterus,  oophorectomy  should  be  performed. 
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No  hemorrhage  is  encountered  durhig  this  operation  that  cannot  be 
controlled  by  gauze  packing,  which  is  subsequently  replaced  by  the  plug. 
The  danger  of  septic  infection,  once  so  feared  after  the  evacuation  of 
retained  menstrual  blood,  is  now  reduced  to  a  minimum. 

Various  ingenious  plastic  operations  to  prevent  the  canal  from  con- 
tracting have  been  suggested,  such  as  turning  in  flaps  of  mucous  mem- 
brane obtained  from  the  vulva  or  dissecting  off  the  labia  minora,  stitching 
them  together,  and  uniting  them  to  the  raw  surfaces  within  the  canal,  as 
practised  by  Kiistner. 

Double  Vagina. — The  vagina  may  be  completely  divided  by  a  median 
septum,  the  two  halves  being  equally  developed  or  one  being  of  normal 
size,  so  that  there  is  no  interference  witli  coition  or  parturition.  Under 
these  circumstances  no  treatment  is  necessary.  An  incomplete  longitu- 
dinal septum  interfering  with  coition  is  put  on  the  stretch  by  lateral 
traction  and  divided  in  the  middle  with  scissors  or  the  cautery,  hemor- 
rhage being  controlled  with  a  tampon.  In  the  case  of  a  thick,  vascular 
band  it  may  be  advisable  to  ligate  it  at  each  end  and  to  excise  the  portion 
between  the  ligatures. 

Atresia  of  one  or  both  canals  may  exist.  If  one  vagina  is  patent  and 
allows  the  menstrual  blood  to  escape,  no  treatment  is  necessary,  but  if 
there  is  retention  in  the  closed  half,  spontaneous  rupture  may  occur  into 
the  open  canal,  but  under  any  circumstances  the  septum  should  be  divided 
or  excised.  In  double  atresia  it  is  customary  to  open  up  one  side  first, 
and  then  to  divide  the  septum. 

Among  other  congenital  anomalies  may  be  mentioned  non-develop- 
ment of  the  intestinal  and  urogenital  canals,  which  terminate  in  a  com- 
mon closed  cloaca,  and  atresia  ani  vaginalis,  in  which  the  cloaca  of  the 
rectum  and  vagina  has  an  external  opening ;  or  the  lower  part  of  the 
vagina  fails  to  develop,  and  there  is  a  persistent  urogenital  sinus.  When 
there  is  a  cloaca  common  to  the  rectum  and  vagina,  the  malformation  has 
been  cured  by  first  establishing  an  artificial  anus  and  then  forming  a  new 
vagina  or  vulva  by  a  subsequent  plastic  operation.  If  the  anus  is  normal, 
but  the  vagina  communicates  with  the  rectum  high  up,  the  opening  may 
be  closed  like  an  ordinary  recto- vaginal  fistula. 

Herniw. — Under  this  head  are  really  included  prolapses  of  the  anterior 
and  posterior  vaginal  walls,  though  it  is  customary  to  regard  them  as  dis- 
placements. 

True  vaginal  hernia,  or  enterocele,  is  a  protrusion  of  intestine,  less 
often  omentum,  through  the  vaginal  wall,  generally  in  Douglas's  pouch, 
though  rarely  between  the  uterus  and  bladder.  It  is  usually  chronic, 
and  is  most  common  in  stout  patients  with  general  relaxation  of  the 
pelvic  floor,  and  in  connection  with  prolapsus  of  long  standing.  It 
gives  rise  to  no  distinctive  symptoms,  and  no  instance  has  been  noted 
in  which  strangulation  has  occurred.  In  the  writer's  experience  it  is 
usually  discovered  accidentally,  and  is  mistaken  for  a  large  rectocele,  its 
true  character  being  recognized  by  palpation  and  on  replacing  the  gut. 
A  separation  of  the  muscles  at  the  point  of  prolapse,  often  a  true  hernial 
ring,  will  be  felt. 

The  writer  has  never  found  it  necessary  to  open  the  sac,  but  having 
made  an  extensive  triangular  denudation,  as  in  Hegar's  operation  for 
posterior  colporrhaphy,  so  as  to  include  the  hernial  orifice,  he  has  pushed 
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up  the  gut  with  the  peritoneal  sac  and  approximated  the  edges  of  the  ring 
with  buried  catgut  sutures.  The  vaginal  wound  is  then  closed  with  tier- 
sutures  of  catgut  and  superficial  silkworm  gut  sutures,  the  after-treat- 
ment being  that  of  an  ordinary  colpo-jjerineorrhaphy.  If  the  operation 
has  been  aseptic,  a  radical  cure  may  be  confidently  expected.  In  an 
aggravated  case  the  sac  may,  of  course,  be  opened,  redundant  tissue 
excised,  and  the  peritoneal  edges  united  with  catgut  and  the  muscles  and 
fascia  with  silkworm  gut  or  silver  wire.  It  must  rarely  be  necessary  to 
open  the  abdomen  in  order  to  cure  vaginal  enterocele. 

Cystocele. — The  surgical  treatment  of  this  condition  is  the  bete  noir 
of  gynecologists,  since,  of  all  the  ingenious  operations  which  have 
been  devised  for  its  cure,  not  one  can  be  said  to  accomplish  the 
desired  result — permanent  replacement  of  the  prolapsed  part.  This  is 
due  not  only  to  the  nature  of  the  vaginal  walls,  which  are  capable 
of  almost  indefinite  distention,  but  to  the  accompanying  conditions — 
relaxation  or  laceration  of  the  pelvic  floor,  prolapse  of  the  uterus,  etc. 
In  short,  cystocele  is  merely  a  complication  or  result  of  other  lesions, 
and  any  operation  performed  for  its  relief  must  be  supplemented  by 
others  upon  the  pelvic  floor  and  uterus,  or  it  will  be  worse  than  useless. 
It  will  be  evident  to  any  candid  observer  that  all  the  procedures  to  be 
described  consist  simply  in  removing  redundant  mucous  membrane  and 
taking  a  reef  in  the  anterior  vaginal  wall.  So  great  is  the  relaxation  of 
the  parts  and  the  amount  of  pressure  brought  to  bear  upon  the  cicatrix, 
that  the  tendency  in  nearly  every  case  is  for  the  cystocele  to  recur.  The 
operation  is  seldom  done  except  as  an  adjunct  to  posterior  colporrhaphy 
for  obvious  reasons,  since  it  is  only  by  bringing  the  posterior  wall  upward 

Fia.  362. 


Oval  denudation  with  sutures  passed. 


in  contact  with  the  anterior  that  support  is  furnished  to  the  latter.     The 
usual  operations  performed  are  Sims' s,  Stolz's,  and  Emmet's. 

The  preliminary  preparations  are  those  common  to  all  vaginal  opera- 
tions, the  external  and  internal  genitals  being  rendered  thoroughly  aseptic 
in  the  manner  before  described.  The  patient  is  placed  on  her  back 
(though  some  operators  still  prefer  the  left  side)  on  a  Kelly's  pad,  her 
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legs  being  flexed  and  separated  by  a  crutch.  Two  assistants  are  neces- 
sary.    Sponging  or  continuous  irrigation  may  be  employed  as  preferred. 

Situs's  Method  (Fig.  362). — The  posterior  vaginal  wall  being  retracted 
with  a  speculum,  the  operator  decides  beforehand  how  large  a  surface  he 
will  denude,  according  to  the  size  of  the  cystocele,  the  lateral  boundaries 
being  determined  by  picking  up  the  mucous  membrane  near  each  lateral 
sulcus  on  a  level  with  the  junction  of  the  middle  and  lower  thirds  of  the 
urethra,  and  approximating  the  two  points  in  order  to  note  the  amount 
of  tension.  Using  sharp-pointed  uterine  scissors,  curved  on  the  flat,  he 
lifts  up  the  mucous  membrane  at  the  point  on  the  left,  and,  while  putting 
it  on  the  stretch  with  mouse-tooth  forceps,  removes  a  strip  which  curves 
to  the  right  and  ends  in  the  median  line  at  a  point  from  two  to  three 
inches  from  the  lower  boundary  of  the  wound.  A  similar  strip  is  removed 
on  the  opposite  side,  so  as  to  mark  out  an  ellipse.  The  undenuded  tissue 
is  now  removed,  bleeding  being  checked  by  forceps,  pressure,  or  irrigation 
with  hot  water,  and  the  edges  of  the  wound  are  brought  together  at  their 
middle  points  in  order  to  note  the  amount  of  tension.  If  this  is  slight 
and  the  wound  is  of  moderate  size,  it  is  closed  with  sutures  of  silk  or 
silkworm  gut  (from  eight  to  twelve  or  fifteen)  passed  just  beneath  the 
raw  surface  an  eighth  of  an  inch  apart.  The  writer  prefers  tier-sutures 
of  catgut,  which  secure  more  exact  coaptation,  relieve  undue  tension,  and 
need  not  be  disturbed  afterward.  It  is  better  to  use  a  slightly  curved 
needle  with  a  blunt  or  not  too  sharp  hypodermic  point.  Cutting  needles 
cause  bleeding,  and  if  used  incautiously  might  penetrate  the  septum. 

In  this  connection  a  caution  may  be  added  which  is  applicable  to  all 
plastic  operations  on  the  vagina.  Its  walls  are  thin,  and  it  is  desirable  to 
remove  only  the  mucous  membrane  ;  hence  before  denuding  a  strip  of 
tissue  it  should  be  raised  with  the  mouse-tooth  forceps  (which  is  pre- 
ferable to  a  tenaculum),  and  kept  on  the  stretch  in  front  of  the  points  of 
the  scissors,  the  latter  being  always  held  parallel  with  the  strip.  More- 
over, in  passing  the  sutures  the  point  of  the  needle  should  follow  the 
same  course — i.  e.  it  should  pass  just  beneath  the  raw  surface  and  parallel 
with  it.  To  secure  absolute  uniformity  between  the  points  of  entrance 
and  exit  the  operator  should  pick  up  the  edge  of  the  undenuded  tissue  at 
the  latter  and  make  counter-pressure  as  the  needle  emerges.  The  needle, 
being  grasped  just  below  the  eye  and  held  firmly  at  right  angles  to  the 
needle-holder,  is  worked  through  the  tissues  gradually  with  a  slight 
see-saw  motion,  such  as  is  practised  in  '^  basting."  If  these  simple  sug- 
gestions are  followed,  the  reader  will  never  be  obliged  to  insert  his  finger 
into  the  rectum  in  order  to  avoid  puncturing  the  gut,  nor  will  he  pass 
a  suture  into  the  bladder  and  have  a  resulting  fistula — an  inexcusable 
complication  of  this  simple  operation. 

StoWs  Method. — In  this  operation  a  circular  denudation,  varying  in 
size  from  a  twenty-five  to  a  fifty-cent  piece,  is  made  (Fig.  363).  It  is 
begun  by  picking  up  a  bit  of  raucous  membrane  in  the  median  line  at 
the  most  prominent  part  of  the  cystocele,  and  snipping  it  ofl",  the  wound 
being  enlarged  by  removing  strips  from  its  circumference  until  it  is 
judged  that  a  sufficient  amount  of  redundant  tissue  has  been  removed. 
A  stout  piece  of  braided  silk  (No.  5),  twelve  or  fifteen  inches  long,  is 
threaded  on  a  slightly  curved  needle  (some  prefer  to  use  one  at  each  end), 
which  is   entered  just  outside  the  lower  border  of  the  wound  in  the 
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imdenuded  tissue  a  little  to  one  side  of  the  median  line.  It  is  swept 
around  the  edge  of  the  wound  to  the  left,  the  tissues  being  kept  on  the 
stretch  with  a  forceps  or  tenaculum,  emerges  in  the  undenuded  tissue,  is 
re-entered,  and  is  thus  carried  around  the  entire  wound,  emerging  a 
quarter  of  an  inch  from  its  point  of  exit — i.  e.  just  above  the  meatus. 

Fig.  .S63. 


Stoltz's  operation  for  cystocele. 


This  suture  represents  the  string  of  a  tobacco-pouch,  traction  on  the  ends 
causing  the  edges  of  the  wound  to  pucker  up  and  come  in  contact,  while 
the  raw  surface  is  pushed  inward  with  the  tip  of  a  sound.  If  the  appo- 
sition is  not  exact  after  tying  the  silk  sutures,  a  few  superficial  ones  of 
catgut  may  be  introduced. 

The  after-treatment  is  quite  simple,  the  patient  being  allowed  to  pass 
her  water  if  she  can,  though  the  bladder  should  not  become  distended. 
The  wound  is  covered  with  aristol  and  the  usual  external  dressing 
applied.  No  vaginal  douches  are  given  during  the  first  week,  and  the 
suture  is  not  removed  for  ten  days  or  two  weeks. 

The  ultimate  results  of  these  two  operations  are  nearly  similar.  If 
the  patient  is  examined  five  or  six  months  afterward,  a  smooth  linear 
cicatrix  will  be  found  after  Sims's,  and  a  round,  somewhat  puckered  scar 
after  Stolz's  operation,  though  it  must  be  admitted  that  unless  the  pelvic 
floor  has  been  thoroughly  repaired  and  the  superincumbent  weight  of 
the  prolapsed  uterus  has  been  removed,  the  cystocele  still  persists,  and 
the  cicatrix  is  about  the  only  evidence  that  an  operation  has  been  per- 
formed. 
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Emmet's  Method  (Figs.  364,  365). — With  the  patient  in  Sims's  posi- 
tion the  uterus  is  anteverted,  and  the  mucous  membrane  is  picked  up 
with  a  tenaculum  a  half-inch  to  one  inch  on  either  side  of  the  anterior  lip 
of  the  cervix,  and  the  two  tenacula  are  approximated  to  a  third  point  in 
the  median  line  in  front  of  the  cervix.  A  bit  of  mucous  membrane 
is  excised  at  each  of  the  lateral  points,  the  size  of  a  three-cent  piece,  and 
a  raw  surface  about  twice  as  large  is  made  in  -p^     gg^ 

the  median  line.  A  needle  armed  with  a  car- 
rying thread,  in  which  is  looped  a  silver  wire, 
is  passed  under  each  denuded  surface  in  turn 
from  left  to  right.  By  twisting  the  wire  the 
three  surfaces  are  approximated  in  the  median 
line,  while  a  deep  groove  is  formed  in  the  ante- 
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Emmet's  operation  :  first  step. 


Emmet's  operation ;  second  step. 


rior  vaginal  wall  bordered  by  two  prominent  folds.  Putting  each  fold 
on  the  stretch  by  seizing  it  with  forceps  half  an  inch  above  the  level  of 
the  meatus,  a  strip  is  removed  from  either  ridge,  and  the  opposed  longi- 
tudinal raw  surfaces,  which  should  be  half  an  inch  wide,  are  approxi- 
mated by  sutures  of  wires  or  silkworm  gut  which  pass  across  the  median 
sulcus.  The  amount  of  tissue  rolled  in  and  the  degree  of  tension  are 
determined  beforehand  when  selecting  the  points  on  either  side  of  the 
cervix.  This  operation  gives  excellent  results,  especially  when  done  in 
connection  with  a  colpo-perineorrhaphy.  In  cases  of  procidentia  addi- 
tional support  is  furnished  to  the  uterus  by  making  the  primary  lateral 
denudation  behind  the  line  of  the  posterior  lip  of  the  cervix,  so  that 
when  the  wire  is  twisted  the  latter  will  be  thrown  well  backward  and 
will  rest  on  the  united  wounds.  When  there  is  a  prominent  urethrocele 
Emmet  denudes  an  additional  triangular  surface  below  the  two  median 
folds,  the  lower  angles  of  which  diverge  on  either  side  of  the  urethra.  A 
suture  is  passed  parallel  to  the  long  axis  of  the  vagina,  approximating 
the  base  to  the  apex  of  the  triangle,  and  thus  rolling  up  and  turning  in 
the  redudant  tissue.  The  two  diverging  folds  which  result  are  then 
united,  when  a  Y-shaped  line  will  be  formed. 

Colpo-perineorrhaphy. — It  is  now  generally  admitted  that  the  most 
important  vaginal  lesions  resulting  from  cliildbirth  are  not  the  mere  tear 
of  the  perineum,  but  the  deeper  injuries  to  the  pelvic  floor,  which  vary 
in  severity  from  a  simple  overstretching  or  relaxation  of  the  fascia  and 
muscles  to  actual  tearing  of  the  levatores  ani.  The  object  of  all 
operations  in  this  region  is  not  simply  to  restore  the  external  parts  to 
their  normal  condition,  but  to  repair,  if  possible,  the  deeper  and  invisible 
injuries  to  the  pelvic  floor. 
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Though  rectocele  is  a  usual  accompaniment  of  this  condition,  there 
may  be  almost  complete  loss  of  support  without  this  visible  sign.  Bj 
introducing  two  fingers  and  retracting  the  perineum  it  will  be  evident 
that  some  important  injury  has  occurred,  though  the  fourchette  may 
be  almost  intact. 

A  number  of  operations  have  been  devised  for  the  purpose  of  curing 
rectocele.  Some  of  these  are  open  to  the  same  criticism  that  was  men- 
tioned in  connection  with  anterior  colporrhaphy — /.  e.  they  .simply 
remove  redundant  tissue  without  providing  absolute  guarantee  against  the 
recurrence  of  the  condition.  The  operations  which  will  be  found  of 
most  practical  value  are  Hegar's  and  Emmet's.  The  former  is  easier, 
but  probably  does  not  meet  all  the  indications  so  thoroughly  as  the 
latter. 

Hegar's  Operation  (Fig.  366). — Select  a  point  on  the  posterior  vagi- 
nal wall  at  the  crest  of  the  rectocele ;  seize  the  tissues  with  bullet-for- 
ceps or  pass  a  carrying  thread  beneath  them.     Points  are  then  selected  on 


Fig.  366. 
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Hegar's  denudation  for  prolapsus,  front  view  (Hegar  and  Kaltenbach). 


either  side  within  the  labia  corresponding  to  the  lower  caruncles  of  the 
hymen.  Beginning  on  the  left  side,  the  operator  picks  up  the  tissue  with 
the  mouse-tooth  forceps  and  denudes  a  strip  extending  to  the  middle 
point.  The  two  lower  tenacula  are  now  joined  by  a  similar  strij),  and  the 
triangular  figure  is  connected  by  a  third  strip  carried  from  the  tenaculum 
on  the  right  side  to  the  middle  of  the  rectocele.  TJie  remaining  trian- 
gular strip  of  tissue  is  removed.  The  hemorrhage  is  easily  controlled 
by  pressure  or  hot  water.  The  raw  surfaces  are  brought  together  by 
silkworm-gut  sutures  introduced  from  left  to  right  with  a  curved  needle, 
beginning  one-eighth  of  an  inch  below  the  apex  of  the  raw  surface, 
carried  downward  and  slightly  inward,  then  upward  and  outward,  to 
emerge  at  corresponding  points  on  the  opposite  side.  Each  suture  is 
cut  short    as  the  other   is   introduced ;  or  they  may  be   left  long  and 
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their  ends  tied  together.  From  eight  to  twelve  may  be  used  in  all.  If 
there  has  been  a  tear  of  the  perineum,  further  denudation  may  be  made 
at  the  lower  part  of  the  raw  surface  and  the  opposite  surfaces  brought 
together  in  the  usual  manner.  This  is  a  simple  operation,  may  be 
performed  rapidly,  and  gives  fairly  satisfactory  and  permanent  results. 
Emmet's  Operation  (Fig.  367). — The  denuded  surface  is  entirely 
within  the  vagina,  and  has  practically  the  same  shape  as  in  Hegar's 
operation.  The  sutures  are  introduced  somewhat  differently.  A  tenac- 
ulum is  hooked  in  the  middle  of  the  left  border  of  the  triangle,  which 

Fig.  367. 


Emmet's  operation. 


is  drawn  upward  and  outward  so  as  to  form  a  second  triangle  on  the 
left  side.  The  sutures  are  now  introduced  in  a  curved  direction  to  the 
number  of  three  or  four,  bringing  them  out  at  the  opposite  edges.  A 
similar  triangle  is  formed  on  the  opposite  side.  There  now  remains  a 
small  quadrilateral  surface  at  the  lower  border  of  the  wound  which  is 
brought  together  by  two  or  three  superficial  sutures  of  Avire,  silk,  or 
silkworm  gut.  Continuous  catgut  sutures  may  be  used  in  the  sulci.  The 
advantage  of  this  operation  is  that  it  not  only  removes  redundant  tissue, 
but  actually  contracts  the  vagina  and  restores  the  normal  condition  bv 
bringing  together  the  muscle  and  fascia  at  the  points  where  separation 
took  place.  The  operation  is  somewhat  difficult  to  describe,  and  still 
more  difficult  for  one  to  perform  unless  he  has  witnessed  it  several 
times.  The  subsequent  results  are  excellent,  the  parts  being  brought 
together  in  their  normal  position,  so  that  subsequent  delivery  may  occur 
without  a  fresh  tear. 

The  Use  of  Buried  Sutures. — In  cases  of  extensive  rectocele  where 
there  is  a  large  denuded  surface  it  is  impossible  to  bring  together  the 
edges  without  undue  tension.  In  this  case  the  buried  catgut  suture  is 
useful.  It  is  particularly  applicable  to  Hegar's  operation.  The  first 
suture  is  passed  at  the  upper  angle  of  the  wound  in  the  usual  manner. 
Then,  coming  down  the  middle  of  the  raw  surface,  the  operator  picks 
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up  one-eighth  of  an  inch  of  tissue  on  either  side,  introduces  his  needle, 
skips  the  intermediate  raw  surface,  and  re-introduces  it  at  a  correspond- 
ing point  on  the  opposite  side,  and  so  on  down  to  the  lower  angle  of 
the  wound.  When  this  suture  is  tightened  an  inch  of  raw  surface  in 
the  centre  of  the  wound  is  brought  together.  A  second  suture  is  now 
carried  from  the  lower  to  the  upper  portion  of  the  wound  in  a  similar 
manner,  sometimes  a  third.  Finally,  the  edges  of  the  vaginal  mucous 
membrane  are  brought  together  over  the  catgut  with  a  separate  row  of 
sutures,  or  the  same  sutures  may  be  used  throughout. 

The  after-treatment  in  both  anterior  and  posterior  colporrhaphy  is 
exceedingly  simple.  The  patient  is  allowed  to  pass  her  urine  ;  the 
bowels  are  moved  on  the  third  day  and  regularly  thereafter ;  no  vaginal 
douches  are  given  during  the  first  week.  It  is  customary  to  remove  the 
sutures  from  the  anterior  vaginal  wall  on  the  eighth  day,  and  the  external 
jjerineal  sutures  at  the  same  time.  The  vaginal  sutures  are  left  in  position 
for  two,  or  even  three  weeks,  especially  if  they  are  silkworm  gut. 

A  word  should  be  added  regarding  the  technique  of  denudation  in 
plastic  operations  on  the  vagina.  Some  gynecologists  adhere  to  the 
tenaculum,  but  the  general  practitioner  will  find  it  most  convenient  ta 
accustom  himself  to  the  use  of  the  mouse-tooth  forceps.  Many  surgeons, 
especially  those  of  the  German  school,  prefer  to  complete  the  denuda- 
tion with  the  scalpel,  removing  the  tissue  in  one  piece.  This  not  only 
requires  considerable  experience,  but  in  the  hands  of  the  unpractised  ope- 
rator might  lead  to  unsightly  wounds  and  even  buttonholes  of  the  blad- 
der or  rectum.  If  the  reader  will  accustom  himself  to  using  the  forceps, 
with  an  ordinary  pair  of  curved  sharp-pointed  scissors,  he  will  find  that 
he  can  control  the  limits  of  his  denudation  more  accurately  and  can 
work  more  rapidly  than  when  he  uses  a  tenaculum.  Specially  devised 
scissors  are  unnecessary,  though  so-called  right  and  left  scissors  will 
often  be  found  useful,  especially  when  working  within  the  vaginal  sulci. 
In  order  to  secure  long,  even  strips  which  include  only  the  vaginal 
mucous  membrane,  one  point  should  be  observed — viz,  to  put  each  strip 
on  the  stretch  before  removing  it,  and  to  cut  mostly  with  the  ends 
of  the  scissors,  the  points  being  kept  parallel  with  the  strip  being^ 
denuded.  In  this  way  the  operator  avoids  (1)  the  wounding  of  the 
deeper  tissues,  which  will  give  rise  to  troublesome  oozing  ;  (2)  the  cut- 
ting out  of  several  irregular  pieces  of  tissue  instead  of  a  single  sym- 
metrical strip. 

Many  operators  still  introduce  the  finger  into  the  rectum  either  in 
denuding  or  in  passing  the  sutures.  This  is  unsurgical,  and  unneces- 
sary unless  in  the  immediate  operation.  A  little  practice  will  enable 
one  to  dispense  with  it.  The  rapid  and  accurate  insertion  of  sutures  in 
the  vagina  requires  considerable  practice  even  for  an  experienced  general 
surgeon.  The  tissues  are  so  yielding  that  it  is  no  easy  matter  to  place 
the  sutures  exactly  where  one  wishes  them.  By  attention  to  the  follow- 
ing points  this  will  be  much  facilitated  :  Grasp  with  the  forceps  the 
vaginal  mucous  membrane  at  the  edge  of  the  wound.  Insert  the  point 
of  the  needle  just  beneath  the  raw  surface,  and,  instead  of  pushing  it 
straight  across,  work  it  under  with  a  series  of  oscillations  until  it  has 
almost  reached  the  point  at  which  it  is  to  emerge,  and  then  make 
counter-pressure  at  this  point  either  with  a  tenaculum  or  forceps  until 
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the  point  is  engaged,  when  it  can  be  easily  pushed  through.  The 
writer  does  not  believe  that  it  is  necessary  to  use  a  blunt-pointed 
needle  in  any  gynecological  operation,  since  great  difficulty  would  be 
experienced  in  carrying  it  through  cicatricial  tissue  :  at  the  same  time, 
the  sharp  needle  should  not  be  used,  either  one  with  a  triangular  or  a 
hypodermic  point  being  preferable.  One  caution  regarding  the  suture, 
which  though  elementary  is  still  useful — do  not  tie  it  too  tightly.  Ope- 
rations which  are  perfect  in  other  respects  have  failed  through  neglect 
of  this  precaution.  In  general,  it  may  be  added  that  no  single  ope- 
ration is  applicable  to  every  case.  A  plastic  operation  must  be  modi- 
fied according;  to  the  amount  of  redundant  or  cicatricial  tissue  and  the 
location  and  extent  of  the  original  lesion.  It  may  be  said  that  the 
general  surgeon  is  most  apt  to  fail  in  securing  the  desired  result  in 
gynecological  operations^  not  through  any  fault  that  he  has  committed, 
so  much  as  through  a  failure  to  meet  the  indications  in  the  individual 
case. 

Neoplasms. — (a)  Benign. — The  most  common  are  cysts,  which  may 
reach  the  size  of  a  Messina  orange  and  are  found  most  often  on  the  ante- 
rior wall.  They  rarely  give  rise  to  symptoms  unless  they  attain  a  suf- 
ficient size  to  interfere  with  coitus  or  parturition.  They  are  thin- walled, 
and  lie  beneath  the  mucous  membrane  of  the  vagina,  which  is  movable 
over  the  cyst.  They  are  most  often  mistaken  for  cystocele,  but  the  diag- 
nosis is  rendered  clear  by  introducing  a  sound  into  the  bladder.  If  pos- 
sible, the  cyst  should  be  dissected  out  entire  and  the  wound  sutured,  with 
the  use  of  a  small  gauze  drain  if  the  cavity  is  a  large  one  and  there  is 
much  oozing.  Sometimes  the  cyst-wall  is  so  friable,  or  is  so  intimately 
connected  with  the  bladder,  that  it  is  advisable  to  excise  a  portion  of  it 
and  to  allow  the  wound  to  close  by  granulation.  Schroeder  has  sug- 
gested suturing  the  edge  of  the  cyst-wall  to  the  mucous  membrane 
of  the  vagina. 

Fibromata  and  fibro-myomata  of  the  vagina  are  rare  and  seldom  attain 
a  large  size.  They  are  of  slow  growth  and  do  not  often  suppurate.  If 
pedunculated,  the  pedicle  may  be  ligated  and  the  growth  excised,  or  it 
may  be  severed  with  a  galvano-cautery  loop  without  loss  of  blood. 
Sessile  tumors  are  enucleated,  preferably  with  the  finger  or  blunt  scissors, 
since  the  hemorrhage  is  often  profuse.  Oozing  is  controlled  by  packing, 
and  the  edges  of  the  wound  are  united  with  silkworm  gut  or  chromicized 
catgut,  with  or  without  drainage  as  may  be  indicated.  It  should  be 
remembered  that  the  connections  of  these  growths  with  the  recto-  or 
vesico- vaginal  septum  are  often  quite  intimate,  so  that  the  rectum  or 
bladder  may  be  incautiously  opened.  If  so,  the  opening  is  closed  at 
once,  and  seldom  fails  to  unite.  In  removing  a  small  sessile  tumor 
from  the  posterior  fornix  the  writer  once  entered  the  peritoneal  cavity 
with  no  untoward  results. 

(6)  Malignant. — Sarcoma  of  the  vagina  is  rare.  If  circumscribed, 
whether  sessile  or  pedunculated,  its  surgical  treatment  is  the  same  as  that 
of  fibroma.  Being  of  slow  growth,  the  prognosis  as  regards  recurrence 
after  an  early  operation,  thoroughly  performed,  is  fair.  The  ordinary 
rule  to  excise  the  healthy  tissue  well  beyond  the  limits  of  the  growth 
should  always  be  observed.  Diffuse  sarcoma  is  only  amenable  to  pal- 
liative treatment  by  the  sharp  spoon  and  cauterization. 
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Primary  carcinoma  of  the  vagina  is  very  rare,  many  cases  of  sup- 
posed primary  disease  being  really  due  to  extension  from  carcinoma  of 
the  portio.  Two  varieties  are  recognized — papillary  epithelioma,  which 
is  originally  circumscribed,  and  diffuse  medullary  or  scirrhous  cancer. 
The  latter  may  appear  as  a  circular  or  diffuse  infiltration  of  the  vaginal 
walls,  causing  more  or  less  stenosis  of  the  canal.  The  disease  extends 
rapidly,  involving  the  rectum,  bladder,  and  surrounding  tissues,  fistu- 
lous openings  being  established  by  ulceration.  The  inguinal  and  pelvic 
glands  are  involved  at  an  early  stage. 

Though  a  radical  cure  cannot  be  expected,  if  the  growth  is  circum- 
scribed and  is  recognized  at  a  sufficiently  early  stage  it  should  be  extir- 
pated, even  if  it  is  necessary  to  remove  a  portion  of  the  recto-  or  vesico- 
vaginal septum,  since  the  fistulse  can  be  closed  at  once  and  union  by  first 
intention  may  be  expected.  In  cases  of  cancer  of  the  cervix  with  exten- 
sion to  the  vagina,  one-third  or  even  one-half  of  the  latter  has  been  excised 
with  the  uterus,  with  excellent  results  as  regards  recurrence.  In  fact, 
these  have  been  so  good  that  surgeons  have  not  hesitated  to  remove 
nearly  the  whole  vagina  with  the  cancerous  rectum  through  the  sacral 
incision,  which  affords  an  excellent  route  for  exposing  the  parts.  But 
in  view  of  the  certainty  of  recurrence  it  is  doubtful  if  such  heroic  ope- 
rations are  justifiable.  As  a  rule,  all  that  the  surgeon  can  do  is  to 
relieve  the  patient  by  curettage  and  cauterization,  followed  by  the  use 
of  antiseptic  douches,  astringents,  and  appropriate  medical  treatment. 

Tuberculosis  of  the  vagina  is  usually  observed  in  the  form  of  cir- 
cumscribed iilcers  which  result  in  fistula.  They  may  be  excised  freely, 
and  an  attempt  may  be  made  to  repair  the  fistulte,  but  primary  union 
under  these  circumstances  is  the  exception. 

Traumatic  Lesioxs. — Severe  tears  of  the  vagina  may  occur  during 
parturition,  even  when  the  perineum  is  nearly  intact.  These  may  be 
median,  uni-  or  bilateral,  or  transverse.  Extensive  lateral  tears  are  often 
caused  by  the  forceps,  especially  during  attempts  to  rotate  the  head  with 
the  instrument.  These  should  be  recognized  at  the  time  by  exposing  the 
parts  under  a  good  light  and  rolling  out  the  vagina  by  inserting  one  or 
two  fingers  within  the  rectum.  It  is  a  surgical  error  to  repair  a  lacerated 
perineum  after  labor  without  inspecting  the  vagina.  The  immediate 
repair  of  these  lesions  is  easy.  The  patient  is  placed  across  the  bed  on 
a  Kelly's  pad,  the  anterior  vaginal  wall  is  retracted  with  a  speculum, 
and  a  gatize  tampon  is  pushed  into  the  vagina  to  keep  the  field  of  ope- 
ration free  from  the  uterine  discharge.  After  seizing  and  ligating  any 
spouting  vessels  the  operator  hooks  up  the  upper  angle  of  the  tear,  and, 
using  a  curved  needle  threaded  with  chromicized  gut,  unites  the  edges 
with  a  continuous  suture  down  to  the  lower  angle  of  the  sulcus.  The 
direction  of  the  line  of  suture  will  varv  according:  as  the  laceration  is 
longitudinal  or  transverse. 

Extensive  lacerations  may  occur  during  coitus,  especially  if  there  is  a 
disproportion  bet^veen  the  organs  and  the  act  is  performed  in  a  violent 
manner  or  in  an  unusual  posture.  Cases  have  been  reported  in  which 
the  recto-  or  vesico-vaginal  septum  was  torn  through,  or  even  the  poste- 
rior fornix,  especially  in  old  women  with  atrophy  of  the  vagina,  or  in 
cases  of  atresia  or  stenosis.  Direct  violence  from  falls  upon  pointed 
objects,  or  the  forcible  insertion  of  a  foreign  body,  is  an  occasional  cause. 
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Unless  promptly  repaired  these  injuries  may  result  fatally  from  hemor- 
rhage or  subsequent  septic  infection.  They  are  treated  according  to 
ordinary  surgical  rules.  Under  strict  aseptic  precautions  the  parts  are 
exposed,  cleansed,  bleeding  points  are  caught,  and  the  wound  closed  with 
catgut  or  silkworm  gut.  Fistulse  should  be  closed  with  the  utmost  care. 
If  Douglas's  pouch  has  been  opened  and  the  intestine  prolapses,  it  is 
cleansed  and  returned,  the  cavity  being  closed  or  drained  as  may  seem 
best  under  the  circumstances. 

Hsematoma  of  the  vagina  generally  develops  during  parturition,  and 
is  treated  according  to  the  rules  laid  down  under  hsematoma  of  the 
vulva. 

FoEEiGrN"  Bodies. — Various  articles  have  been  introduced  into  the 
vagina,  usually  by  sexual  perverts,  though  sometimes  for  the  purpose  of 
preventing  conception.  Pessaries  have  been  forgotten  and  worn  for 
years.  In  some  instances  the  patients  were  the  victims  of  brutal  vio- 
lence. The  amount  of  injury  sustained  varies  with  the  nature  and  size 
of  the  foreign  body  and  the  manner  of  its  introduction.  A  piece  of 
glass  or  a  pointed  object  may  be  forced  into  one  of  the  neighboring 
viscera,  or  even  into  the  peritoneal  cavity.  If  it  has  remained  in  situ  for 
some  time,  it  may  cause  ulceration,  gangrene,  fistulse,,  and  even  septic 
peritonitis. 

The  diagnosis  is  often  difficult,  as  the  patient  may  pretend  to  be 
entirely  ignorant  of  the  cause  of  her  symptoms.  On  examination  the 
body  may  be  so  imbedded  in  the  tissues  and  covered  with  lime  salts  that 
its  true  character  cannot  be  determined.  It  may  even  have  perforated 
the  vaginal  Avail  and  become  encysted  in  the  abdominal  cavity.  Its 
removal  without  lacerating  the  vagina  often  requires  considerable  skill 
and  ingenuity,  and  all  sorts  of  instruments  will  be  found  useful,  from 
a  lithotrite  to  a  pair  of  obstetric  forceps.  It  may  be  necessary  to 
incise  the  tissues  freely,  or  even  to  perform  abdominal  section.  It  is 
often  possible  to  cut  or  crush  the  foreign  body.  The  greatest  care  must 
be  exercised  in  the  removal  of  sharp  objects,  such  as  bits  of  glass. 
Levis  has  made  the  ingenious  suggestion  to  pour  plaster  of  Paris  into 
the  vagina,  in  which  the  glass  is  imbedded,  the  whole  mass  being  subse- 
quently withdrawn  after  lubricating  the  vaginal  mucosa  freely.  If  a 
large  sloughing  surface  is  left,  this  is  treated  with  antiseptic  injections, 
and  care  is  exercised  during  the  healing  process  to  prevent  cicatricial 
stenosis.     Fistulse  are  to  be  dealt  with  subsequently. 

In  this  connection  reference  may  be  made  to  the  treatment  of  cica- 
trices of  the  vagina,  which  has  also  been  touched  upon  in  the  paragraph 
on  acquired  stenosis.  These  may  result  from  extensive  injuries  during 
labor  that  were  not  attended  to  at  the  time  ;  they  may  be  of  inflamma- 
tory, cancerous,  or  syphilitic  origin,  or  may  be  due  to  traumatism  or  the 
previous  use  of  caustics.  They  not  only  give  rise  to  pain  from  the 
inclusion  of  nerve-fibres,  but  cause  hypersemia  and  constitute  a  hindrance 
to  childbirth.  Cicatrices  are  common  in  connection  with  extensive 
vesico-vaginal  fistulse,  rendering  operative  interference  exceedingly  dif- 
ficult, as  well  as  diminishing  the  chances  of  success,  so  that  it  is  often 
necessary  to  eliminate  this  complication  before  attempting  the  repair  of 
the'  fistula.  In  the  case  of  moderate  cicatricial  contraction  it  is  sufficient 
to  make  a  few  superficial  linear  incisions  and  to  insert  a  dilator,  which 
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is  worn  in  the  manner  before  mentioned.  Broad  cicatrices  may  be 
excised,  and  their  edges  brought  together  in  a  direction  parallel  with  the 
transverse  axis  of  the  vagina.  It  may  be  necessary  to  relieve  the  ten- 
sion on  the  edges  of  the  wound  by  linear  incisions  in  the  healthy  tissue. 
Emmet  insists  that  the  latter  should  always  be  sutured  in  a  direction  at 
right  angles  with  their  long  axes,  so  as  to  prevent  subsequent  contrac- 
tion. If  the  raw  surface  is  extensive,  flaps  of  healthy  tissue  may  be 
turned  over  them.  Bozeman  makes  a  number  of  small  cuts  all  over  the 
cicatrized  surface,  and  relies  on  the  systematic  use  of  dilators  to  overcome 
the  tendency  to  contraction.  He  adopts  this  treatment  previous  to  ope- 
rating upon  fistulse,  and  it  may  be  persisted  in  for  several  months  before 
the  operation  is  attempted. 

VAGINAL   FISTULA. 

Abnormal  openings  in  the  vagina  may  communicate  with  either  the 
alimentary  or  urinary  tract.  The  former  are  distinguished  as  recto-  and 
entero-vaginal,  the  latter  as  vesico-,  urethro-,  and  uretero-vaginal  fistulse, 
these  latter  being  further  subdivided  according  as  the  opening  leads 
directly  into  the  vaginal  canal  or  into  the  uterus.  While  it  is  customary 
to  consider  genito-urinary  fistulse  under  the  head  of  diseases  of  the 
urinary  tract,  they  belong  properly  under  surgical  affections  of  the 
vagina,  since  they  are  reached  and  operated  upon  through  the  latter 
canal. 

(A)  F.ECAL  Fistula. — These  are  distinguished,  according  to  their 
location,  as  recto-labial,  recto-vaginal,  and  entero-  or  ileo-vaginal. 
Rarely  a  communication  exists  between  the  ileum  and  the  uterine  cavity, 
so  that  fecal  matter  escapes  into  the  vagina  through  the  cervical  canal 
(ileo-uterine).  They  may  be  single  or  multiple,  and  vary  in  size  from  a 
pinhole  opening  to  one  inch  or  more  in  diameter.  The  size  of  the  rectal 
and  vaginal  apertures  is  seldom  the  same,  being  usually  larger  on  the 
side  on  which  the  ulceration  begins.  In  a  traumatic  fistula  the  com- 
munication is  generally  direct,  but  in  one  resulting  from  a  dissecting 
abscess  in  the  labium,  or  in  the  recto-vaginal  septum,  the  upper  opening 
may  be  two  or  three  inches  above  the  lower  one,  as  in  complicated  anal 
fistula.  Recto-vaginal  fistulse  may  be  of  traumatic  or  inflammatory 
origin.  Prolonged  pressure  of  the  foetal  head  in  neglected  labors  is  now 
a  rare  etiological  factor.  Incomplete  union  of  a  complete  laceration  of 
the  perineum,  with  or  without  a  previous  operation,  is  the  commonest 
cause,  while  sloughing  due  to  the  presence  of  a  foreign  body  is  less  fre- 
quent. Cases  have  been  reported  in  which  the  recto-vaginal  septum  has 
been  torn  during  forcible  attempts  at  coitus,  especially  in  young  subjects. 
Abscesses  which  discharge  into  the  vagina  and  rectum  may  leave  open- 
ings at  any  point  from  the  vulva  to  the  posterior  fornix.  Perforating 
ulcers  of  tuberculous,  syphilitic,  or  cancerous  origin  have  already  been 
mentioned.  Entero-vaginal  fistulse  are  not  uncommon  after  hysterec- 
tomy, as  well  as  after  the  removal  of  impacted  pelvic  tumors  (cysts, 
extra-uterine  pregnancy,  etc.),  when  low-lying  adherent  loops  of  intes- 
tine have  been  injured.  The  amount  of  flatus  and  fecal  matter  which 
escapes  varies  with  the  size  and  location  of  the  opening.  If  it  is  small 
and  has  a  valve-like  fold  on  the  rectal  side,  only  a  small  quantity  of 
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fecal  matter  may  escape  from  the  vulva  at  intervals,  especially  when  the 
bowels  are  loose.  The  diagnosis  of  ileo- vaginal  fistula  is  confirmed  by 
the  escape  of  chyme,  and  if  the  opening  is  so  large  that  all  the  intestinal 
contents  pass  into  the  vagina,  the  patient  is  in  danger  of  dying  from 
inanition,  as  in  a  case  recently  under  the  writer's  observation.  There  is 
seldom  any  difficulty  in  locating  the  opening  unless  it  is  minute,  when 
the  injection  of  milk  or  aniline  blue  into  the  rectum  will  usually  serve 
to  identify  the  fistula,  so  that  a  fine  probe  can  be  passed  through  it. 
The  smaller  traumatic  fistulse  with  clean-cut  edges  often  heal  spontane- 
ously, especially  if  they  are  well  above  the  sphincter.  The  writer  has 
succeeded  in  curing  them  by  constipating  the  bowels  with  large  doses 
of  bismuth  (the  patient  being  kept  on  a  milk  diet),  and  maintaining 
constant  cleanliness  by  repeated  rectal  and  vaginal  irrigation.  The 
edges  of  the  fistula  are  cauterized  with  nitrate  of  silver.  Antisyphilitic 
treatment  should  be  instituted  in  a  suspected  case,  especially  when  there 
is  an  accompanying  stricture  of  the  rectum. 

Recto-vaginal  fistulse  are  usually  attacked  from  the  vaginal  side,  the 
operation  differing  somewhat  according  as  the  fistula  is  situated  within  a 
half  to  one  inch  of  the  sphincter  or  higher  up  in  the  canal.  One  of  the 
simplest  and  most  surgical  methods  of  dealing  with  the  former  is  to 
insert  one  blade  of  a  pair  of  straight  scissors  into  the  anus  and  to  divide 
the  perineal  body  as  high  as  the  opening,  thus  converting  the  case  into 
one  of  complete  laceration,  which  is  treated  according  to  the  method 
previously  described — i.  e.  the  edges  of  the  fistula  are  pared  down  to  the 
rectal  mucous  membrane,  all  the  cicatricial  tissue  being  removed  on 
either  side  for  the  distance  of  an  inch.  If  there  is  much  tension,  the 
recto- vaginal  septum  can  be  split  around  the  opening  as  far  back  as  may 
be  necessary  to  secure  easy  coaptation.  A  triangular  denuded  surface  is 
thus  formed.  The  rectal  wound  is  now  closed  from  the  rectal  side  with 
interrupted  sutures  of  silk  or  chromicized  gut ;  the  vaginal  wound  is 
repaired  by  sutures  of  silkworm  gut  passed  in  the  same  manner  as  in 
Hegar's  operation ;  and,  finally,  the  ends  of  the  sphincter  are  united. 
The  reader  is  advised  to  adopt  this  apparently  heroic  method  of  dealing 
with  small  fistulse  near  the  sphincter,  since  it  is  the  only  one  which  oifers 
a  certain  prospect  of  success.     Time  is  saved  in  the  end. 

Fritsch  makes  a  semilunar  incision,  the  convexity  of  which  looks 
downward  and  extends  to  the  upper  edge  of  the  fistula,  and  a  second 
similar  incision  beginning  at  the  ends  of  the  first  and  coming  clown  half 
an  inch  below  the  lower  border  of  the  opening.  The  included  tissue  is 
denuded,  and  the  upper  flap  is  drawn  downward  over  the  fistula  and 
sutured  to  the  lower  border  of  the  wound. 

Larger  fistulse,  situated  an  inch  or  more  above  the  sphincter,  may  be 
closed  directly  by  transverse  sutures,  the  area  of  denudation  being  car- 
ried at  least  an  inch  outside  of  the  edges  of  the  opening.  Where  there 
is  much  cicatricial  tissue  it  may  be  necessary  to  relax  the  tension  by 
making  linear  incisions  through  the  vaginal  mucosa,  or  even  to  excise 
cicatrices  and  close  the  wounds  transversely.  By  splitting  the  edges  of 
the  fistula  the  vaginal  flaps  can  be  more  easily  approximated.  If  it  is 
impossible  to  unite  the  vaginal  edges  without  too  much  tension,  the 
rectal  wound  alone  can  be  closed  and  an  attempt  made  to  fill  in  the 
vaginal  wound  by  granulation.     A  triangular  denudation,  as  in  Hegar's 


730  MINOR  GYNECOLOGICAL  SURGERY. 

colpo-perineorrhaphy,  often  gives  a  good  result.  The  best  position  is  the 
lithotomy,  the  anterior  vaginal  wall  being  elevated  by  a  speculum  or 
special  retractor.  The  same  instruments,  needles,  and  sutures  are  used 
as  in  the  closure  of  vesico-vaginal  fistulse,  while  the  preparatory  and 
after-treatment  are  identical  with  that  adopted  in  operations  for  complete 
laceration. 

The  various  flap-splitting  operations  (Tait,  Sanger)  find  a  useful  ap- 
plication here.  In  dealing  with  small  fistulse  Lauenstein  dissects  up  a 
vaginal  flap  containing  the  opening  in  the  vaginal  mucosa,  closes  the 
rectal  opening  with  buried  sutures,  then  turns  back  the  flap  and  stitches 
it  in  his  former  position. 

The  presence  of  extensive  cicatricial  contraction  of  the  vagina  or 
outlet  may  render  it  necessary  to  close  the  fistula  from  the  rectal  side. 
After  thorough  preliminary  cleansing  of  the  bowels  and  irrigation  of  the 
rectum  with  Thiersch's  or  boric-acid  solution,  the  patient  is  placed  in 
the  left  lateral  or  genu-pectoral  position,  as  preferred  by  some  operators^ 
and  after  dilatation  of  the  sphincter  the  fistula  is  exposed  by  retracting 
the  posterior  rectal  wall.  The  denudation  is  naturally  much  less  ex- 
tensive than  that  made  on  the  vaginal  side,  and  more  of  the  vaginal 
than  of  the  rectal  mucosa  is  included  in  the  sutures,  which  may  be  of 
chromicized  gut  or  of  silkworm  gut,  the  ends  of  the  latter  being  brought 
out  through  the  anus. 

Entero-vaginal  fistulse  are  usually  so  inaccessible,  being  situated  high 
up  in  the  vault  of  the  vagina  and  surrounded  by  cicatricial  tissue,  and 
the  working  space  is  so  limited,  that  it  is  a  difficult  matter  to  close 
them. 

The  treatment  of  artificial  vaginal  anus,  and  of  two  openings  with  a 
dividing  septum,  is  conducted  according  to  general  surgical  rules.  Coeli- 
otomy  and  enterorrhaphy  promise  the  best  results,  and  should  not  be 
delayed  if  the  progressive  emaciation  of  the  patient  indicates  that  her 
nutrition  is  seriously  impaired.  Colpo-cleisis,  preceded  by  the  estab- 
lishment of  an  artificial  recto-vaginal  fistula,  has  been  performed  in 
intractable  cases. 

(B)  Urinary  Fistulse. — Vesico-vaginal  fistulse  are  not  only  the 
most  common,  but  are  often  operated  on  by  the  general  surgeon.  Repair 
of  the  more  complicated  forms  requires  special  training  in  plastic  gyne- 
cological surgery — in  short,  few  specialists  have  had  such  experience  in 
their  treatment  as  to  warrant  them  in  instructing  others  in  the  technique 
of  the  operation.  The  reader  who  would  realize  the  possibilities  of  the 
surgeon's  skill  in  this  direction  is  referred  to  the  writings  of  Dr.  T.  A. 
Emmet,  to  whom  we  are  indebted  for  original  work  in  this,  as  in  many 
other  departments  of  pelvic  surgery.  It  may  be  stated,  in  general,, 
that  while  uncomplicated  fistulse  may  be  cured  by  a  tyro  in  a  single 
operation,  many  cases  are  only  successful  after  repeated  trials  at  the 
hands  of  experts,  as  Sims  has  pictured  so  graphically  in  his  earlier 
writings.  It  is  a  striking  indication  of  the  progress  of  modern  obstet- 
rics that  the  frightful  results  of  neglected  labor  which  were  so  common 
twenty  years  ago  are  now  practically  unknown.  Vesico-vaginal  fistula 
is  a  rare  condition,  as  shown  by  the  statistics  of  the  Woman's  Hos- 
pital, where  less  than  half  a  dozen  cases  are  treated  annually.  Gyne- 
cologists of  large  experience  have  really  no  opportunities  to   become 


OPERATIONS  ON  THE  VAGINA.  731 

familiar  with  an  operation  which  was  once  so  common.  Bnt  it  is  none 
the  less  important  that  every  surgeon  should  be  familiar  with  its  details. 
Fistulse  not  infrequently  follow  vaginal  hysterectomy,  especially  where 
the  bladder-wall  has  become  infiltrated  with  cancer.  Symphysiotomy 
has  been  responsible  for  quite  a  number  of  cases.  Ulceration  resulting 
from  the  prolonged  pressure  of  foreign  bodies  in  the  vagina  may  cause 
fistulse,  also  the  extension  of  cancerous  disease,  rupture  of  pelvic  ab- 
scesses, etc. 

The  symptoms  of  this  condition  and  the  deplorable  condition  to 
which  the  patient  may  be  reduced  by  the  constant  dribbling  of  ammo- 
niacal  urine  are  sufficiently  familiar.  The  location  of  the  fistula  when 
minute  and  buried  in  a  mass  of  cicatricial  tissue  is  not  always  easy  to 
determine.  The  usual  plan  under  these  circumstances  is  to  expose  the 
parts  in  a  good  light  and  to  inject  milk  into  the  bladder,  which  will  be 
seen  to  emerge  through  the  vaginal  opening.  The  larger  fistulse  are 
readily  detected  by  palpation,  but  if  the  vagina  has  become  contracted 
as  the  result  of  extensive  cicatrization,  it  may  be  impossible  to  see  them 
until  the  tissues  have  been  incised  and  dilated  sufficiently  to  admit  a 
large-sized  speculum. 

Palliative  Treatment. — Small  openings  may  heal  spontaneously, 
especially  those  following  hysterectomy.  An  attempt  should  be  made 
to  close  them  by  keeping  the  urine  acid,  by  frequent  irrigation  of  the 
bladder  and  vagina,  and  by  cauterization  of  the  edges  of  the  fistula  with 
a  weak  solution  of  nitrate  of  silver.  A  soft  catheter  should  be  retained 
for  several  days,  being  removed  daily  and  cleansed. 

Surg-ical  Treatment. — Perfect  technique  is  not  the  only  guarantee 
of  success  in  these  cases,  since  much  depends  upon  attention  to  the 
details  of  the  preparatory  and  after  treatment.  It  may  be  necessary  to 
keep  a  patient  under  observation  for  two  months  or  more  before  she  can 
be  regarded  as  ready  for  the  operation.  The  urine  must  be  repeatedly 
examined  in  order  to  exclude  disease  of  the  urinary  tract  above  the 
bladder,  the  latter  organ  being  frequently  irrigated  and  the  urine  ren- 
dered acid  by  appropriate  medication,  especially  by  the  administration 
of  the  benzoates.  Phosphatic  deposits  along  the  edges  of  the  fistula  are 
removed  and  granulations  touched  with  nitrate  of  silver.  The  urethra 
often  becomes  contracted  from  long  disuse  or  the  presence  of  cicatrices, 
and  must  be  dilated  up  to  its  normal  calibre.  The  stenosed  vagina 
should  be  dilated,  and  cicatricial  bands  incised  and  prevented  from  re- 
forming. The  general  condition  of  the  patient  has  much  to  do  with  the 
healing  process,  so  that  due  attention  should  be  paid  to  this  point.  Sims's 
method,  or  a  modification  of  it,  is  the  one  commonly  adopted  in  this 
country.  The  patient  being  in  the  lateral  position  and  the  perineum 
retracted  with  a  duck-bill  speculum,  beginning  at  the  lower  angle  of  the 
fistula  the  operator,  with  sharp-pointed  scissors  curved  on  the  flat,  re- 
moves a  small  strip  of  tissue  around  its  edge,  including  all  the  tissue 
down  to  the  vesical  mucosa.  Care  must  be  taken  not  to  excise  any  of 
the  latter.  Other  strips  are  removed  to  the  distance  of  from  one-fourth 
to  one-half  an  inch  from  the  border  of  the  opening,  and  the  denudation 
is  continued  above  and  below  to  a  distance  of  nearly  an  inch  from  the 
upper  and  lower  borders,  so  that  a  large  elliptical  raw  surface  is  formed, 
the  object  being  not  only  to  prevent  puckering  of  the  vaginal  mucous 
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membrane  in  the  neighborhood  of  the  opening,  but  to  reinforce  the 
sutures  which  actually  include  its  edges  by  the  four  or  six  others 
which  are  passed  above  and  below  it.  The  oozing  may  be  quite  free, 
but  is  easily  controlled  by  hot-water  irrigation  or  sponge-pressure. 
Short,  slightly  curved  needles  with  blunt  or  hypodermic  points  are 
used.  The  suture  material  may  be  silk,  silkworm  gut,  or  No.  28 
silver  wire,  the  latter  being  best  for  the  closure  of  large  fistulse, 
especially  where  there  is  considerable  tension  on  their  edges.  It  is 
desirable  to  make  the  line  of  union  conform  to  the  long  axis  of  the 
vagina,  but  the  shape  and  position  of  the  fistula  may  be  such  that  it 
is  necessary  to  close  it  transversely.  Two  or  three  sutures  are  first 
inserted  beneath  the  denuded  surface  which  has  been  made  above  the 
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Tying  the  sutures. 

upper  angle  of  the  fistula.  When  the  latter  is  reached  the  edge  of 
the  vaginal  wound  is  fixed  with  a  tenaculum  or  tissue-forceps ;  the 
point  of  the  needle  is  entered  at  a  point  one-fourth  of  an  inch  from  the 
edge,  and  is  passed  in  a  curved  direction  downward  and  inward,  emerg- 
ing just  at  the  edge  of  the  vesical  mucosa,  but  not  including  it.  It  is 
re-entered  at  the  edge  of  the  latter,  and  emerges  at  a  corresponding 
point  in  the  undenuded  vaginal  mucous  membrane.     The  suture  serves 
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to  steady  the  wound  while  the  others  are  inserted  ;  they  should  be  about 
a  quarter  of  an  inch  apart.  Finally,  additional  sutures  are  passed 
beneath  the  raw  vaginal  surface  below  the  fistula.  The  bladder  is  irri- 
gated with  boiled  water  or  boric-acid  solution,  and  the  sutures  are  twisted 
or  tied,  care  being  exercised  to  secure  exact  coaptation  of  the  ojjposite 
edges,  but  no  more.  A  few  superficial  sutures  of  fine  silk  may  be  needed, 
after  which  a  gauze  tampon  is  placed  over  the  wound.  A  self-retaining 
catheter  of  block  tin  was  formerly  used,  the  patient  being  kept  on  her 
back  for  several  hours.  Some  gynecologists  still  use  a  permanent  glass 
or  soft-rubber  catheter  until  after  the  sutures  are  removed,  and  also  con- 
stipate the  bowels  for  several  days.  The  consensus  of  opinion  is  now  in 
favor  of  withholding  opium  and  catheterizing  the  patient  every  four  or 
five  hours  for  the  first  two  days,  after  which  she  is  allowed  to  pass  her 
urine.  The  bowels  are  moved  on  the  third  day  as  usual,  the  stitches  are 
removed  on  the  eighth  or  tenth,  and  the  patient  is  allowed  to  sit  up  dur- 
ing the  third  week.  Bozeman's  ingenious  and  (in  his  hands)  most  suc- 
cessful method  has  seldom  been  practised  by  others,  because  it  requires 
somewhat  elaborate  apparatus  and  instruments,  as  well  as  a  special  train- 
ing in  their  use.  After  subjecting  the  patient  to  a  course  of  prepara- 
tory treatment — incision  of  cicatrices  and  dilatation  of  the  vagina — she 
is  placed  in  the  knee-elbow  position  on  an  operating-table  devised  for 
the  purpose  :  the  fistula  is  exposed  through  a  trivalve  speculum  and  its 
edges  are  denuded  with  a  knife.  Silver  wires  are  used,  but,  instead  of 
being  twisted,  their  ends  are  passed  through  holes  in  a  lead  plate  which 
rests  directly  upon  the  wound,  and  are  secured  with  split  shot  and  cut 
short.  They  are  removed  at  the  end  of  the  week,  a  catheter  being  kept 
in  the  bladder  in  the  mean  time. 

Simon's  Meihod. — This  is  the  favorite  one  abroad.  The  patient  is 
placed  in  the  elevated  dorsal  position,  the  vaginal  walls  being  held  apart 
with  four  large  retractors,  while  the  cervix  uteri  is  drawn  forcibly  down- 
ward with  a  volsella.  The  denudation  is  made  with  a  knife  and  includes 
the  vesical  mucosa.  Alternate  deep  and  superficial  silk  sutures  are  intro- 
duced very  close  together,  sometimes  through  the  vesical  mucous  mem- 
brane. The  patient  is  catheterized  or  may  pass  her  urine  from  the  out- 
set, and  no  restrictions  are  laid  down  with  regard  to  position,  diet,  or 
evacuations  of  the  bowels.  The  sutures  are  removed  on  the  fifth,  never 
later  than  the  seventh  day,  and  the  patient  is  permitted  to  leave  her  bed 
a  week  after  the  operation.  In  spite  of  the  radical  differences  between 
the  American  and  German  operations,  it  must  be  admitted  that  the 
results  of  the  latter  are  almost,  if  not  quite,  as  good,  though  we  can- 
not recommend  its  general  adoption. 

Tait  advocates  the  following  flap-splitting  operation,  which  can  be 
performed  rapidly  and  gives  good  results  in  uncomplicated  cases.  The 
cicatricial  tissue  around  the  edge  of  the  opening,  marking  the  junction 
between  the  vesical  and  vaginal  mucosse,  is  split  with  a  knife  or  scissors 
to  the  distance  of  an  eighth  to  a  quarter  of  an  inch.  A  wire  suture  is 
then  passed  by  means  of  a  handled  needle  entirely  around  the  fistula  in 
the  raw  tissue  between  the  two  flaps.  When  this  is  tightened  the  vagi- 
nal flap  is  rolled  into  the  vagina  and  the  vesical  into  the  bladder,  the 
intermediate  raw  surfaces  being  brought  into  close  contact.  In  the 
case  of  larger  fistulse  transverse  sutui-es  are  passed  between  the  two  flaps. 
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General  Comments. — It  should  be  borne  in  mind  that  the  desidera- 
tum in  listula  operations  is  to  obtain  exact  coaptation  of  the  edges  of  the 
wound  "svithout  undue  tension.  Unless  the  vaginal  flaps  can  be  pulled 
together  easily  there  is  much  probability  that  failure  will  result,  especially 
if  the  delicate  tissues  are  strangulated  by  the  introduction  of  too  many 
sutures  in  the  attempt  to  make  the  wound  "  look  well."  Even  where 
there  are  no  visible  cicatricial  bands,  it  may  be  advisable  to  split  the 
septum  arotmd  the  edge  of  the  listula,  or  to  make  linear  incisions  through 
the  adjacent  vaginal  mucous  membrane  in  order  to  relieve  tension.  The 
condition  of  the  bladder  and  urethra  must  be  carefully  studied.  To 
close  a  fistula  while  there  is  an  existing  cystitis  is  to  invite  failure,  if  not 
to  incur  the  danger  of  an  extension  of  the  inflammation  to  the  upper 
urinary  tract.  If,  as  frequently  happens,  the  bladder  has  become  con- 
tracted, great  care  is  necessary  not  to  allow  it  to  become  distended  after 
the  operation.  Under  these  circumstances  the  use  of  a  permanent  cath- 
eter for  several  days  is  advisable.  The  instrument  requires  constant 
attention  in  order  to  avoid  cystitis.  Contraction  of  the  urethra  must  be 
overcome  before  the  fistula  is  closed.  If  this  contraction  exists  in  the 
lower  half  of  the  canal,  it  may  be  advisable  to  establish  a  urethro-vag- 
inal  fistula  before  closing  the  opening  in  the  bladder.  Some  judg- 
ment is  necessaiy  as  to  the  proper  time  for  removing  the  sutures. 
This  is  generally  the  eighth  day,  but  if  a  slight  leakage  is  detected  on 
injecting  fluid  into  the  bladder,  it  is  better  to  leave  them  for  a  day  or 
two  longer,  inserting  a  permanent  catheter.  A  small  defect  in  the  line 
of  union  will  usually  heal  under  applications  of  nitrate  of  silver.  Hem- 
orrhage during  the  operation  is  sometimes  quite  free,  especially  if  the 
vesical  mucosa  is  excised.  It  can  nearly  always  be  arrested  by  irriga- 
tion with  hot  water  or  boric-acid  solution,  or  with  a  solution  of  vineg'ar. 
Earely  it  may  be  necessary  to  pass  a  deep  suture  around  a  bleeding 
vessel.  Secondary  hemorrhage  into  the  bladder  sometimes  occurs,  the 
organ  becoming  distended  with  clots,  to  the  jeopardy  of  the  line  of  union. 
These  must  be  softened  by  hot-water  injections  and  thoroughly  re- 
moved. The  writer  knew  of  a  case  in  which  secondary  hemorrhage  was 
so  persistent  that  the  patient  became  almost  exsanguinated ;  it  was  neces- 
sary to  remove  the  stitches  and  to  tie  a  spouting  vessel. 

Varieties  of  Fistulae. —  Urethro-vagincd  fistula,  as  its  name  implies, 
is  an  artificial  opening  in  the  urethro-vaginal  septum,  usually  at  some 
point  in  the  upper  two-thirds  of  the  canal.  Fistula  in  the  lower  third 
are  generally  made  by  the  surgeon.  (See  buttonhole  operation.)  A 
simple  fistula  is  closed  in  the  same  manner  as  a  vesico-vaginal,  with  a 
few  variations  in  certain  points  of  the  technique.  The  urethral  mucosa 
being  much  thinner  and  more  delicate  than  that  of  the  bladder,  a  large- 
sized  sound  is  kept  in  situ  during  the  operation  in  order  to  press  it  for- 
ward into  view  and  to  prevent  the  movaljle  tissues  from  slipping  out 
of  position.  The  septum  being  formed  largely  of  vaginal  tissue,  the 
denudation  is  broader  and  less  funnel-shaped  than  in  the  former  case. 
Tension  can  be  relieved  by  making  parallel  linear  incisions  in  the 
healthy  vaginal  tissue.  Atresia  of  the  urethra  must,  of  course,  be  over- 
come before  attempting  to  close  the  fistula. 

Uretero-var/inal  Fistuke. — These  are  rare  except  as  the  result  of  trau- 
matism— childbirth,  operations  on  vesico-vaginal  fistulae  at  the  base  of 
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the  bladder,  and  following  vaginal  hysterectomy.  Ureteric  fistulse  after 
hysterectomy  are  extremely  difficult  to  locate,  and  are  recognized  as 
such  by  the  fact  that  the  urine  escapes  in  drops,  and  that  milk  injected 
into  the  bladder  does  not  come  through  the  opening  as  in  a  case  of 
vesico-vaginal  fistula,  also  by  the  use  of  the  ureteral  catheter.  The 
most  favorite  site  for  operation  is  where  the  opening  is  in  the  anterior 
vaginal  wall,  near  the  cervix.  It  can  be  identified  by  direct  probing 
and  catheterization,  an  important  preliminary  before  operating  in  order 
to  determine  if  the  duct  is  pervious  or  has  been  obstructed  by  cica- 
tricial contraction.  Bandl  succeeded  in  closing  a  fistula  in  this  locality 
by  establishing  a  small  opening  in  the  bladder  just  below  the  entrance 
of  the  ureter,  passing  a  fine  catheter  into  the  bladder,  pulling  the  end 
through  into  the  vagina,  and  then  working  it  through  the  ureteral  fistula 
into  the  ureter.  An  oval  surface  was  then  denuded,  including  both  the 
fistulse,  and  the  wound  was  closed  with  wire  sutures  over  the  catheter. 
The  flap-splitting  method  has  also  been  used  by  Pozzi.  A  simple  and 
ingenious  operation  performed  by  Bozeman  consists  in  making  a  vesico- 
vaginal fistula  just  below  the  lower  edge  of  the  ureteral  opening,  and 
then  uniting  the  lower  border  of  the  former  to  the  denuded  upper 
border  of  the  latter. 

The  treatment  of  fistulous  communications  between  the  vagina  and 
the  extravesical  portion  of  the  ureter  is  attended  with  great  difficulty, 
especially  as  the  portion  of  the  duct  below  the  fistula  is  usually  buried  in 
cicatricial  tissue  so  as  to  be  impervious.  This  point  must  first  be  settled 
by  practising  direct  catheterization  of  the  ureter  by  Kelly's  method.  It 
is  practically  impossible  to  attack  such  a  fistula  from  the  vaginal  side. 
In  an  intractable  case  Kelly  has  demonstrated  the  feasibility  of  curing 
tlie  patient  by  opening  the  abdomen,  dissecting  out  the  proximal  portion 
of  the  ureter,  and  suturing  it  to  the  bladder.  Nephrectomy  has  been 
successfully  performed  as  a  last  resort,  especially  where  disease  of  the 
ureter  and  renal  pelvis  was  demonstrated  to  exist. 

Uretero-vesico-vaginal  fistula  is  a  large  opening  at  the  base  of  the 
bladder,  involving  one  or  both  ureters.  Under  these  circumstances  the 
mouth  of  the  ureter  must  be  carried  farther  back  into  the  bladder 
by  splitting  or  dissecting  it  away  before  the  vesico-vaginal  fistula  is 
closed. 

Uretero-cervico-vaginal  fistula  is  a  rare  lesion  in  which  the  urine 
escapes  from  the  cervix  as  in  vesico-uterine  fi.stula,  but,  unlike  the  latter 
condition,  a  colored  fluid  injected  into  the  bladder  does  not  appear  at  the 
OS  externum.  Catheterization  of  both  ureters  will  serve  to  confirm  the 
diagnosis  or  B^rard's  test  may  be  used — i.  e.  the  amount  of  urine  with- 
drawn from  the  bladder  by  a  catheter  in  a  given  period  should  equal  the 
amount  which  escapes  from  the  vagina  into  a  bed-pan  on  w'hich  the 
patient  is  kept  during  the  time.  Closure  of  the  os  is,  of  course,  not  to 
be  thought  of.  An  opening  should  be  made  in  the  bladder  in  front  of 
the  cervix,  and  the  latter  turned  into  it,  as  will  be  described  subse- 
quently. 

In  vesico-uterine  fistula  the  bladder  communicates  with  the  cervical 
canal,  the  result  of  a  laceration  of  the  cervix  which  has  extended  through 
the  base  of  the  bladder.  In  a  case  in  which  the  writer  removed  the 
uterus  for  rupture  such  a  fistula  developed,  and  was  closed  by  a  subse- 
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quent  operation.  The  best  method  of  closure  is  Emmet's,  in  which  the 
anterior  lip  of  the  cervix  is  divided,  and  the  edges  of  the  wound  held 
apart  so  as  to  expose  the  fistula,  the  edges  of  which  can  then  be  denuded 
and  united  in  the  usual  manner. 

Another  method  of  exposing  the  fistula  to  view  is  by  dissecting  off 
the  bladder  from  the  cervix,  as  in  the  preliminary  step  of  vaginal 
hysterectomy. 

In  vesico-utero-vaginal  fistula  the  anterior  lip  of  the  cervix  forms  the 
upper  border  of  the  opening,  so  that  in  closing  it  it  is  necessary  to  denude 
both  cervical  and  vaginal  tissue.  If  the  anterior  lip  has  been  destroyed 
or  consists  entirely  of  cicatricial  tissue,  the  posterior  lip  is  denuded  and 
sutured  to  the  lower  edge  of  the  fistula,  thus  turning  the  cervix  into  the 
bladder.  The  same  procedure  is  adopted  in  extensive  openings  at  the 
base  of  the  bladder,  the  anterior  lip  being  similarly  denuded  and  united 
to  the  lower  edge  of  the  vesico-vaginal  opening. 

Some  fistula  are  entirelv  inaccessible  from  the  vae-ina.  Under  these 
circumstances  they  may  sometimes  be  reached  from  above,  either  with  or 
without  opening  the  peritoneal  cavity.  Trendelenburg  opens  the  bladder 
by  a  suprapubic  incision  (transverse),  denudes  the  edges  of  the  fistula, 
and  closes  it  either  with  catgut  tied  from  the  bladder  side  or  silk  sutures 
which  are  carried  through  into  the  vagina  and  tied  from  below,  A 
bolder  method  consists  in  opening  the  abdomen,  dissecting  off  the  blad- 
der from  the  uterus  until  the  fistula  is  reached,  when  it  is  closed  with 
sutures  carried  through  into  the  vagina,  and  the  bladder  is  again  sutured 
to  the  uterus  in  its  former  position. 

Some  vesico-vaginal  fistulse  are  even  yet  to  be  regarded  as  inaccessi- 
ble on  account  of  their  size,  location,  and  the  impossibility  of  obtaining 
sufficient  healthy  tissue  to  form  flaps.  Under  these  circumstances  the 
operation  of  colpo-cleisis,  or  closure  of  the  vagina  below  the  fistula,  may 
be  performed  as  a  palliative  measure.  It  is  necessary  that  the  portion 
of  the  urethra  below  the  point  of  closure  should  be  patent.  The  opera- 
tion is  performed  in  the  lithotomy  posture,  a  sound  being  held  in  the 
urethra.  A  transverse  denudation  is  made  on  the  anterior  vaginal  wall 
at  a  point  just  below  the  fistula,  the  effort  being  made  to  save  as  much 
of  the  vagina  as  possible,  especially  in  young  married  women,  and  a 
corresponding  surface  is  denuded  on  the  posterior  vaginal  wall.  The 
raw  surfaces  are  coaptated  by  silk  or  wire  sutures,  the  result  in  case  of 
perfect  union  being  the  formation  of  a  cloaca  in  which  urine  and  men- 
strual blood  collect  and  are  discharged  j^er  ureihram.  It  is  manifest 
that  scrupulous  cleanliness  is  necessary  in  order  to  prevent  decomposi- 
tion of  urine  and  the  formation  of  calculi  in  the  closed  vagina,  Simon, 
who  originated  and  practised  this  operation  in  a  large  number  of  cases, 
was  quite  enthusiastic  in  its  favor,  though  it  does  not  recommend  itself 
strongly  to  modern  surgeons.  It  is  certainly  superior  to  the  so-called 
"  episiorrhaphy "  of  Vidal  de  Cassis,  in  which  the  entire  vagina  was 
closed  by  denuding  and  uniting  the  inner  surfaces  of  the  labia  majora. 
It  is  rarely  successful,  since  a  fistula  generally  persists  below  the  vesti- 
bule. Moreover,  it  is  impossible  to  remove  all  the  urine  from  the  oblit- 
erated vagina  so  as  to  prevent  decomposition. 
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Operations  on  the  Urinary  Tract. 

Surgical  affections  of  the  female  genito-urinary  tract  have  received 
comparatively  little  attention  even  from  specialists,  in  spite  of  the  efforts 
of  Emmet  and  Skene  to  emphasize  their  importance.  Although  the 
examination  of  the  bladder  and  urethra  in  the  female  is  so  much  easier 
than  the  same  procedure  in  the  male,  since  their  interior  can  always  be 
directly  inspected  through  an  artificial  fistula,  gynecologists  have,  as  a 
rule,  not  taken  the  trouble  to  look  for  the  cause  of  vesical  symptoms, 
being  inclined  to  regard  them  as  nearly  always  reflex,  and  hence  to  be 
relieved  by  medicinal  rather  than  by  surgical  treatment.  This  may  have 
been  due  to  the  fact  that  the  exploration  of  the  bladder  and  urethra  has 
until  recently  been  conducted  by  means  of  specula,  the  use  of  which 
required  special  dexterity,  and  gave,  after  all,  only  an  imperfect  view 
of  the  mucous  membrane.  The  work  of  Grtlnfeld  in  the  field  of  direct 
endoscopy  has  been  strangely  overlooked  in  this  country  until  Kelly's 
recent  revival  of  endoscopy  and  simplification  of  technique  and  instru- 
ments gave  a  decided  impetus  to  this  long-neglected  study  by  pla- 
cing in  the  hands  of  the  practitioner  a  means  of  inspecting  the  bladder 
under  conditions  which  do  not  mask  or  distort  the  existing  lesion.  (For 
the  description  of  Kelly's  method  of  endoscopy  the  reader  is  referred  to 
his  writings,  as  well  as  to  the  recent  works  on  gynecology.) 

Operations  on  the  Urethra. 

Congenital  Anomalies  and  Defects. — Emmet  describes  a  rare 
case  of  congenital  cleft  of  the  urethra  which  he  cured  by  first  establish- 
ing an  artificial  vesico-vaginal  fistula  in  order  to  permit  the  escape  of 
urine  until  the  new  urethra  was  made.  He  then  denuded  a  strip  a  quar- 
ter of  an  inch  wide  on  either  side  of  the  median  line,  extending  from  the 
pubes  to  the  neck  of  the  bladder,  the  raw  surfaces  being  brought  into 
apposition  with  wire  sutures.  The  result  was  a  canal  through  which  a 
small  amount  of  urine  escaped.  A  minute  opening  which  persisted  in 
the  line  of  union  was  closed  after  two  subsequent  operations.  The 
patient  was  discharged  wearing  a  glass  tube  which  served  to  keep  the 
new  urethra  open,  drainage  of  the  bladder  being  maintained  through  the 
vesico-vaginal  fistula.  Two  months  later  the  latter  had  closed,  when 
another  opening  appeared  at  the  vesical  end  of  the  urethra.  In  repair- 
ing this  the  urethra  was  reinforced  by  denuding  the  mucous  membrane 
over  it  and  for  a  distance  of  half  an  inch  on  either  side  up  to  a  point 
considerably  above  the  fistula.  This  surface  was  turned  in  and  secured 
with  shotted  wire  sutures.  A  catheter  was  left  in  the  bladder  througli 
which  all  the  urine  escaped.  The  patient  was  eventually  discharged 
with  fair  retentive  power,  though  the  capacity  of  the  bladder  was  only 
three  and  a  half  ounces  and  she  was  obliged  to  use  a  catheter  every  four 
hours.  This  case  is  mentioned  in  detail  as  an  example  of  the  difficulties 
which  are  encountered  in  this  branch  of  plastic  surgery,  as  well  as  a 
proof  that  success  is  only  obtained  by  a  combination  of  patience  and 
dexterity  which  is  possessed  by  few. 

Displacements. — Skene  describes  a  rare  condition,  dislocation  of 
the  entire  urethra,  the  result  of  childbirth,  which  accompanies  lesions  of 

Vol.  IV.— 47 


738 


MINOR  GYNECOLOGICAL  SURGERY. 


the  pelvic  floor  and  resulting  prolapsus  uteri.  It  is  not  directly  amen- 
able to  surgical  treatment,  but  is  relieved  by  repairing  the  other  lesions 
and  inserting  a  special  form  of  pessary. 

Urethrocele. — The  urethra  may  be  dilated  throughout  its  entire 
length,  or  this  dilatation  may  be  confined  to  the  lower  half  of  the  canal. 
When  this  occurs  and  the  posterior  wall  sags  downward,  a  pouch  is 
formed  in  which  the  urine  is  retained  and  becomes  decomposed,  giving 
rise  to  local  inflammation,  attended  with  various  distressing  symptoms — 
pain,  frequent  micturition,  partial  incontinence,  and  often  a  discharge  of 
pus  from  the  meatus.  It  is  distinguished  from  cystocele  by  introducing 
a  bent  probe  into  the  urethra,  when  it  will  be  felt  to  enter  a  sac  just 
inside  of  the  meatus.  It  has  been  suggested  to  cure  the  dilatation  of  the 
urethra  in  the  same  manner  as  prolapse  of  the  rectum — by  linear  cau- 
terization or  by  the  excision  of  V-shaped  strips  of  mucous  membrane — 
but  the  so-called  "  buttonhole "  operation  best  fulfils  the  indications,  espe- 
cially in  urethrocele.  The  object  of  this  simple  operation  is  not  only  to 
establish  drainage,  but  to  allow  direct  inspection  of  the  interior  of  the 
urethra,  the  treatment  of  the  diseased  mucous  membrane  in  chronic 
urethritis,  the  removal  of  foreign  bodies,  neoplasms,  or  redundant  mu- 
cous membrane.  Since  the  vesical  sphincter  remains  intact,  the  patient 
has  perfect  control  over  her  bladder,  the  urine  being  voided  per  vaginam 
instead  of  through  the  meatus.  Skene  uses  a  special  instrument  like  an 
ordinary  buttonhole  scissors,  but  this  is  unnecessary. 

Fig.  369. 


Emmet's  buttonhole  operation. 


The  ordinary  technique  is  as  follows :  The  patient  being  in  Sims's 
position  with  the  perineum  retracted,  a  block-tin  sound  is  introduced 
into  the  urethra,  and  its  tip  is  turned  backward  so  as  to  cause  a  protrusion 
at  a  point  half  an  inch  above  the  meatus  and  exactly  in  the  median  line. 
With  a  knife  or  sharp-pointed  scissors  the  surgeon  cuts  directly  down 
upon  the  sound  until  the  urethral  mucosa  appears.  A  small  opening  is 
made  in  this,  and  the  tip  of  the  sound  is  pushed  through.     This  is  held 
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in  position  in  order  to  steady  the  tissues,  which  are  so  movable  that 
without  such  a  guide  the  opening  in  the  urethral  mucous  membrane 
might  easily  slip  out  of  view,  and  the  fistula  is  enlarged  to  the  desired 
dimensions  (about  half  an  inch  in  diameter)  by  cutting  upward  and 
downward,  care  being  taken  not  to  encroach  on  the  neck  of  the  bladder. 
Hemorrhage  is  slight.  Now,  picking  up  the  urethral  mucosa,  the  ope- 
rator unites  its  edge  to  that  of  the  vaginal  opening,  thus  ensuring  its 
patency.  Fine  silk  sutures,  continuous  or  interrupted,  are  used,  which 
are  removed  at  the  end  of  eight  or  ten  days.  The  patient  is  kept  in  bed 
for  a  week,  cleanliness  being  secured  by  vaginal  douches.  The  wound 
is  inspected  occasionally  in  order  to  remove  phosphatic  deposits  or  to 
cauterize  exuberant  granulations.  The  fistula  is  allowed  to  remain  until 
the  urethra  has  regained  its  normal  condition,  when  it  is  easily  closed 
in  the  manner  already  described.  Emmet's  operation  for  the  cure  of 
urethrocele  accompanying  cystocele  has  already  been  referred  to. 

In  some  cases  the  urethra  seems  to  be  torn  away  from  its  subpubic 
attachments  during  childbirth,  so  that  it  sags  downward,  making  direct 
traction  upon  the  neck  of  the  bladder,  the  pressure  of  the  contents  of 
which  is  supported  directly  by  the  vesical  sphincter.  Want  of  retention 
or  constant  dribbling  of  urine  is  the  result,  the  true  cause  of  which  is 
often  overlooked  or  is  not  understood.  It  is  evident  that  no  amount  of 
medicinal  treatment,  electricity,  etc.  will  restore  the  parts  to  their 
normal  anatomical  relations.  As  the  exact  nature  of  the  injury  to  the 
periurethral  fascia  is  not  known,  attempts  to  repair  the  lesion  must  be 
more  or  less  empirical.  Since  marked  relief  is  afforded  by  carrying  the 
upper  portion  of  the  urethra  upward  against  the  subpubic  ligament  by 
the  introduction  of  a  tampon  or  pessary  (Gehrung's  or  Fowler's),  it 
would  seem  as  if  a  more  permanent  result  could  be  obtained  by  shorten- 
ing the  prolapsed  anterior  vaginal  wall  by  lifting  it  upward  under  the 
symphysis.  The  writer  has  succeeded  in  effecting  a  cure  by  denuding  a 
parallelogram,  one  by  two  inches  in  dimensions,  at  a  point  opposite  to 
the  subpubic  ligament,  and  closing  it  with  silkworm-gut  sutures  passed 
from  above  downward.  With  the  same  object  Skene  makes  a  deep  in- 
cision through  the  antero-lateral  wall  of  the  vagina  on  either  side  of  the 
urethra,  beginning  at  a  point  half  an  inch  within  the  vulva  and  extend- 
ing upward  and  outward  for  an  inch  or  two.  The  edges  of  each  wound 
are  drawn  apart,  and  an  effort  is  made  to  insert  a  deep  catgut  suture 
through  the  deep  vaginal  tissues  and  the  subpubic  ligament.  Three 
tiers  of  sutures  are  introduced.  Pawlik  has  devised  another  operation, 
intended  particularly  to  relieve  the  incontinence  which  sometimes  fol- 
lows the  closure  of  a  vesico-vaginal  fistula,  being  due  either  to  traction 
upon  the  neck  of  the  bladder  or  to  loss  of  power  in  the  sphincter  muscle. 
The  object  aimed  at  is  practically  the  same  as  in  the  other  operations — to 
draw  the  urethra  upward  and  bring  its  anterior  and  posterior  w^alls 
together.  A  wedge-shaped  denudation  is  made  on  either  side,  the  apices 
being  at  a  point  below  the  subpubic  ligament.  The  same  operation  is 
applicable  to  cases  of  general  dilatation  of  the  urethra. 

Prolapse  of  the  urethral  mucous  membrane  may  occur  in  connection 
with  general  dilatation  of  the  canal,  or  independently  in  consequence  of 
relaxation  of  the  tissues.  It  appears  as  a  circular  protrusion  at  the 
meatus,  thus  distinguished    from    caruncle,  in  which  the  protrusion  is 
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confined  to  one  portion  of  the  opening  and  cannot  be  replaced.  The  two 
conditions  may  coexist.  In  cases  of  general  dilatation  the  indication  is 
to  restore  the  natural  tone  and  calibre  of  the  urethra  by  cauterization  or 
excision  of  redundant  tissue,  as  before  mentioned.  Some  authors  recom- 
mend the  removal  of  the  prolapsed  mucous  membrane  with  the  galvano- 
cautery  loop,  but  there  is  considerable  risk  of  subsequent  contraction. 
The  writer  has  been  best  satisfied  with  the  results  obtained  by  the  per- 
formance of  what  might  be  termed  a  miniature  Whitehead's  operation — 
i.  e.  a  circular  incision  is  made  at  the  junction  of  the  urethral  and  vestib- 
ular mucous  membranes,  the  redundant  tissue  is  drawn  down,  two  or 
three  provisional  sutures  of  fine  silk  are  passed  through  it  to  prevent 
retraction,  and  the  mass  is  excised,  the  edges  being  then  united  with 
several  interrupted  sutures.  The  catheter  is  used  for  a  day  or  two, 
after  which  the  patient  may  void  her  urine.  The  meatus  is  restored  to 
its  normal  appearance  without  contraction. 

In  aggravated  cases,  especially  where  there  is  existing  urethritis,  it  is 
advisable  to  establish  an  artificial  urethro-vaginal  fistula  just  below  the 
neck  of  the  bladder,  to  draw  the  relaxed  mucous  membrane  out  of  the 
wound,  attach  it  to  the  edges  of  the  latter,  and,  after  excising  the  redun- 
dant tissue,  to  close  the  opening  at  once,  or  it  may  be  left  open  for  a  few 
weeks  in  order  to  make  applications  directly  to  the  mucosa.  Dr.  Emmet 
advises  that  before  the  sutures  are  introduced  a  sound  should  be  passed 
into  the  bladder  in  order  to  smooth  out  the  urethral  mucous  membrane 
and  to  push  it  upward  toward  the  neck  of  the  bladder 

Neoplasms. — The  benign  growths  most  frequently  found  in  the 
urethra  are  papillary  angiomata,  or  so-called  caruncles.  Polypi,  cystic 
or  fibromatous,  are  more  rare.  Varices  are  not  uncommon.  Condy- 
lomata may  occur  near  or  at  the  caruncles.  These  are  usually  single, 
and  vary  in  size  from  a  small  shot  to  a  marble.  They  are  most  often 
found  in  the  lower  third  of  the  canal,  especially  at  the  meatus.  Although 
anatomically  they  are  mainly  composed  of  dilated  capillaries,  on  account 
of  their  rich  nerve-supply  and  exquisite  sensitiveness  they  have  been 
described  as  angio-neuromata.  The  marked  local  and  general  symptoms 
to  which  they  gave  rise  are  graphically  described  in  all  works  on  gynecology. 

The  diagnosis  of  a  urethral  neoplasm  is  easy  enough  when  it  is  situ- 
ated at  or  just  within  the  meatus,  but  when  higher  up  in  the  canal  it 
may  readily  be  overlooked.  Under  the  latter  circumstances  the  frequent 
and  painful  micturition,  tenesmus,  pain  on  sitting  or  during  coitus, 
occasional  passage  of  blood,  and  general  reflex  symptoms  should  lead 
the  surgeon  to  examine  the  urethra  with  a  sound,  when  the  extreme 
pain  and  spasm  on  touching  a  caruncle  will  point  to  the  probable 
condition,  which  is  discovered  on  inserting  an  endoscope  or  urethral 
speculum.  Polypoid  cysts  and  fibromata  are  recognized  by  their 
smooth,  glistening  appearance  and  painlessness ;  condylomata  by  their 
dry,  whitish,  cauliflower  appearance  and  insensitiveness  as  compared 
with  angiomata,  which  are  of  a  light-red  color,  very  sensitive  when 
touched,  and  bleed  easily.  The  latter  are  to  be  distinguished  from  vari- 
cose dilatation  of  the  veins  in  the  mucosa,  which  disappear  under  pres- 
sure, and  when  situated  around  the  meatus  from  prolapse  of  the  mucous 
membrane,  which  is  replaceable.  As  before  stated,  prolapse  may  coexist 
with  a  polypoid  tumor. 
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The  surgical  treatment  of  urethral  neoplasms  must  be  modified 
according  to  their  size  and  location.  Thus,  small  growths  at  the  meatus 
may  be  excised  and  the  wound  touched  with  the  cautery  under  local 
ansesthesia  with  cocaine  or  a  freezing  spray.  But  on  account  of  the  ex- 
treme sensitiveness  of  even  the  smallest  caruncles  general  ansesthesia  is 
usually  to  be  advised.  Large  sessile  external  growths,  especially  if  quite 
vascular,  may  be  removed  with  the  galvano-caustic  wire,  or  transfixed  at 
their  bases  with  needles  and  ligated  like  nsevi.  Traction  should  be  made 
wath  forceps  while  the  ligatures  are  passed,  in  order  that  the  entire  mass 
may  be  removed,  as  this  is  the  only  sure  way  of  preventing  its  return. 
Care  must.be  taken  to  prevent  undue  contraction  of  the  meatus  during 
the  healing  process.  For  this  reason  the  writer  prefers  to  dissect  out  a 
caruncle  involving  a  considerable  portion  of  the  orifice,  especially  if 
there  is  accompanying  prolapse,  and  to  unite  the  edges  of  the  urethral 
and  vestibular  mucosae  in  the  manner  already  described. 

A  polypoid  tumor  just  within  the  meatus  is  drawn  down  with  forceps 
and  twisted  or  cut  off,  or  the  pedicle  may  be  ligated  with  fine  silk,  or 
divided  with  a  snare  such  as  is  used  for  removing  similar  growths  from 
the  external  ear.  Indeed,  aural  instruments  find  a  useful  application  in 
urethral  work. 

Multiple  sessile  growths  within  the  canal  are  sometimes  removed  with 
a  small  sharp  curette,  the  raw  surface  being  touched  with  the  cautery.  A 
fine  instrument  (such  as  a  heated  needle)  should  be  used  in  order  to  con- 
fine the  cauterization  to  the  affected  area.  Neoplasms  in  the  middle  third 
of  the  urethra  are  first  located  with  a  Skene's  urethral  speculum ;  then 
the  lower  portion  of  the  canal  is  dilated  with  graduated  sounds  or 
Simon's  hard-rubber  dilators.  Under  a  good  light  from  a  head-mirror 
or  condenser  the  growth  is  grasped  with  delicate  forceps  and  twisted  off, 
snared,  or  removed  with  the  galvano-caustic  loop.  The  use  of  the  latter 
requires  a  high  degree  of  dexterity  in  order  to  avoid  cauterization  of  the 
healthy  mucous  membrane  and  resulting  stenosis. 

A  useful  application  of  the  buttonhole  may  be  made  here,  as  the  neo- 
plasm may  be  directly  exposed  and  removed  through  the  artificial  open- 
ing, which  may  be  closed  at  once  or  left  open  until  the  mucosa  has  as- 
sumed a  healthy  condition. 

Primary  malignant  disease  of  the  urethra  is  very  rare,  especially  sar- 
coma. Cases  of  carcinoma  confined  to  the  meatus  have  been  reported, 
but  the  disease  usually  appears  as  a  diffuse  infiltration.  The  disease 
runs  a  slow  course,  and  may  exist  for  a  long  time  before  giving  rise  to 
pain,  glandular  enlargement,  or  undermining  of  the  general  health.  If 
external  and  localized,  the  growths  may  be  successfully  removed  by  free 
excision  of  the  surrounding  healthy  tissues — even  the  vestibule,  clitoris, 
and  nymphse — though  the  tendency  to  recurrence  is  great.  Extensive 
operations  have  been  performed  for  infiltrating  carcinoma,  nearly  the 
whole  of  the  urethra  being  removed,  and  the  loss  of  substance  repaired 
by  an  immediate  or  subsequent  plastic  operation  ;  but  the  procedure  is  a 
bloody  one  and  the  amount  of  benefit  derived  is  doubtful. 

Traumatic  Lesions. — The  most  common  are  those  due  to  child- 
birth— i.  e.  dislocation  of  the  urethra  and  resulting  incontinence.  Ex- 
treme dilatation  of  the  canal  and  the  extraction  of  calculi  are  responsible 
for  superficial  and  deep  lacerations,  the  latter  consisting  in  overstretch- 
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ing  and  tearing  of  the  fascia  attached  to  the  subpubic  ligament.  The 
unskilful  use  of  instruments  and  extensive  cauterization  also  give  rise  to 
cicatricial  contraction.  Traumatic  stricture  may  result,  especially  at  the 
lower  third  of  the  canal.  Vesico-urethral  fissure  may  rarely  be  due  to 
direct  traumatism  from  instruments  or  the  passage  of  calculi. 

Stricture  of  the  female  urethra,  though  not  as  common  as  some  writers 
have  claimed,  undoubtedly  occurs,  not  only  as  the  result  of  traumatism, 
but  as  a  sequela  of  gonorrhoea,  as  in  the  male.  It  has  been  noted  as  a 
congenita]  condition,  also  as  a  general  stenosis  in  old  cases  of  vesico- 
vaginal fistula.  The  chief  symptom  is  difficult  micturition,  the  stream 
being  small  and  irregular.  The  point  of  obstruction  is  located  by  pass- 
ing a  good-sized  sound.  When  the  stenosis  is  marked  chronic  inflam- 
mation of  the  bladder,  and  even  of  the  upper  urinary  tract,  may  result. 

The  treatment  is  practically  the  same  as  in  the  male.  A  contracted 
meatus  is  slit  or  dilated,  and  strictures  higher  up  are  gradually  overcome 
with  dilators,  small  linear  incisions  being  made  in  obstinate  cases.  If 
the  obstruction  appears  to  be  due  to  cicatrices  in  the  vagina,  these  are 
divided  or  excised  in  the  manner  previously  described.  Dilatation  of 
the  contracted  urethra  is  an  important  preliminary  step  in  the  treatment 
of  long-standing  vesico-vaginal  fistulse. 

Vesico-urethral  Fissure. — This  lesion  possesses  an  importance  entirely 
out  of  proportion  to  its  size,  though  it  has  long  remained  unrecognized  and 
untreated  except  by  specialists.  It  is  undoubtedly  more  common  than  is 
generally  supposed,  the  accompanying  symptoms  being  erroneously  attrib- 
uted to  inflammation  of  the  bladder  or  urethra.  When  seen  through  the 
endoscope  it  appears  as  a  small,  linear  ulcer,  usually  a  quarter  of  an  inch 
long,  situated  partly  in  the  neck  of  the  bladder  and  partly  in  the  com- 
mencement of  the  urethra,  which  bleeds  easily  on  being  touched,  and  often 
spontaneously.  The  distressing  symptoms,  burning  pain,  frequent  desire  to 
urinate,  and  tenesmus  after  the  act  (as  well  as  the  passage  of  a  few  drops 
of  bright-red  blood)  are  due  to  the  constant  action  of  the  sphincter  mus- 
cle and  contact  with  urine,  which  effectually  prevent  healing.  The  gen- 
eral health  may  be  seriously  undermined  and  the  nervous  system  com- 
pletely shattered  by  this  condition,  which  is  obviously  more  intractable 
and  inaccessible  to  treatment  than  fissure  of  the  anus. 

The  diag-nosis  is  made  by  study  of  the  symptoms,  examination  of  the 
urine,  the  extreme  pain  and  spasm  produced  by  the  passage  of  a  sound 
through  the  vesical  neck,  and  by  direct  inspection  through  the  endoscope. 

Local  applications  do  little  good  in  this  aff'ection.  Instillation  of 
cocaine  solution  simply  relieves  the  pain  temporarily.  Strong  caustics 
and  astringents  are  apt  to  increase  the  trouble.  Recent  mild  cases  may 
be  cured  by  introducing  pencils  containing  iodoform  and  sulphate  of 
zinc.  Incision  of  the  ulcer  with  a  delicate  knife  may  temporarily  re- 
lieve, but  does  not  cure.  The  chief  indication  is  to  paralyze  the  vesical 
sphincter,  which  must  be  done  with  great  care  in  order  to  avoid  incon- 
tinence or  even  laceration  of  the  tissues.  Hanks's  hard-rubber  uterine 
or  Simon's  urethral  dilators  are  the  best  for  this  purpose.  The  pn^- 
cedure  is  a  painful  one,  unless  cocaine  is  used  freely.  In  the  less 
aggravated  cases  dilatation  will  usually  effect  a  cure,  but  there  still  re- 
mains a  source  of  irritation  in  the  frequent  passage  of  urine  over  the 
inflamed  area  even  when  it  is  rendered  nearly  neutral  by  appropriate 
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medication.  It  seems  most  rational  in  severe  cases,  and  even  in  those 
which  do  not  yield  promjDtly  to  other  treatment,  to  establish  an  arti- 
ficial vesico-vaginal  fistula  in  order  to  eliminate  both  the  irritating 
action  of  the  urine  and  the  contraction  of  the  sphincter.  The  ulcer 
will  then  heal  spontaneously,  or  can  be  treated  with  applications  or  dila- 
tation under  the  most  favorable  conditions. 

Skene  has  described  a  rare  condition  known  as  incomplete  internal 
urethral  fistula,  the  result  of  an  abscess  within  the  urethra,  which  bur- 
rows into  the  urethro-vaginal  septum,  but  does  not  perforate  it.  The 
surgical  treatment  is  the  same  as  that  of  urethrocele — i.  e.  the  establish- 
ment of  an  artificial  opening  at  the  site  of  the  fistulous  track,  which  is 
closed  after  the  tissues  have  been  restored  to  a  healthy  condition. 

Foreign  Bodies. — These  are  calculi  or  objects  that  have  been 
intentionally  or  accidentally  introduced  into  the  urethra.  They  give 
rise  to  pain,  more  or  less  obstruction  to  the  flow  of  urine,  hemorrhage, 
and  subsequently  ulceration,  sometimes  with  sloughing  and  the  forma- 
tion of  fistulse.  They  are  removed  with  forceps,  loops,  etc.,  according  to 
their  nature  and  position,  calculi  or  other  soft  objects  being  previously 
crushed  if  possible,  or  the  urethra  dilated  in  order  to  permit  their 
extraction  without  laceration  of  the  tissues.  Hair-pins  are  especially 
difficult  to  extract  without  injury  to  the  mucous  membrane.  In  some 
cases  it  may  seem  advisable  to  cut  down  upon  the  foreign  body  through 
the  urethro-vaginal  septum,  or,  if  it  is  situated  near  the  neck  of  the 
bladder,  to  push  it  up  into  that  viscus  and  to  extract  it  through  a  vesico- 
vaginal opening. 

Operations  on  the  Bladder. 

Congenital  Anomalies. — Although  the  operative  treatment  of 
these  conditions  belongs  rather  to  general  plastic  surgery,  they  should  be 
mentioned  briefly  in  this  connection. 

Congenital  fissure  of  the  bladder,  due  to  a  defect  in  its  anterior  wall, 
may  appear  as  a  small  opening  just  above  the  symphysis,  the  latter  being 
only  partially  united,  or  the  opening  may  exist  in  the  neighborhood  of 
the  umbilicus.  In  vesico-urachal  fistula  the  urachus  remains  pervious 
and  opens  externally  at  the  navel.  The  entire  anterior  wall  of  the 
bladder  may  be  wanting,  the  openings  of  the  ureters  being  visible ; 
other  defects  in  the  genito-urinary  tract  are  usually  present,  such  as 
absence  of  the  urethra,  absence  or  atresia  of  the  vagina,  etc.  In  the  case 
of  the  smaller  urachal  fistulse  it  is  sometimes  possible  to  close  them  by 
the  ordinary  method  of  denudation  and  suturing.  '  In  extroversion  of 
the  bladder  the  defect  has  been  closed  by  means  of  flaps  taken  from  the 
abdominal  wall,  a  number  of  successful  cases  having  been  reported. 
The  operation  is  naturally  a  complicated  one  and  taxes  all  the  resources 
of  the  surgeon. 

Displacements. — The  bladder  may  be  drawn  upward  or  laterally 
by  adhesions,  or  it  may  be  dislocated  downward  in  the  condition  known 
as  cystocele,  the  operative  treatment  of  which  has  been  described  under 
operations  on  the  vagina. 

Neoplasms  of  the  Bf.adder. — Contrary  to  the  rule  which  applies 
in  other  portions  of  the  genito-urinary  tract,  malignant  tumors  are  met 
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with  more  often  than  benign.  So-called  villous  tumors  or  papillomata 
may  be  regarded  as  clinically  malignant,  though  authorities  differ  on 
this  point.  The  early  symptoms  are  essentially  the  same  in  the  varieties 
of  growths,  so  that  they  may  be  grouped  together.  Pain  is  more  or  less 
constant,  situated  either  in  the  lower  part  of  the  abdomen  or  in  the 
perineum,  and  often  radiating  through  the  pelvis.  Frequent  and  pain- 
ful micturition,  obstruction  to  the  escape  of  urine,  especially  if  the 
growth  is  at  the  neck  of  the  bladder,  and  the  ordinary  symptoms  of 
cystitis  are  usually  noted.  Hsematuria  is  common  to  both  benign  and 
malignant  growths,  but  with  the  latter  actual  bleeding  may  be  so  profuse 
as  to  seriously  affect  the  general  health.  The  ureters  and  kidneys  may 
be  secondarily  affected,  either  in  consequence  of  chronic  cystitis  or  from 
direct  pressure  of  the  growth  on  the  openings  of  the  ureter. 

The  diagnosis  is  sometimes  rendered  easy  by  the  discharge  of  frag- 
ments of  the  neoplasm  in  the  urine.  A  tumor  of  considerable  size, 
especially  if  situated  at  the  trigone,  can  be  palpated  bi manually.  By 
the  endoscope  (and  especially  by  the  electric  cystoscope)  the  growth  can 
nearly  always  be  located,  and  some  idea  of  its  character  can  be  obtained, 
or,  if  possible,  a  small  portion  can  be  removed  with  a  curette  or  cutting 
forceps  for  microscopical  examination.  It  is,  of  course,  possible  to  dilate 
tlie  urethra  and  to  introduce  the  finger,  but,  in  view  of  the  danger  of  lace- 
rating the  tissues  or  causing  permanent  incontinence,  it  is  preferable, 
when  the  presence  of  a  new  growth  is  strongly  suspected,  to  perform 
cystotomy  and  to  palpate  the  interior  of  the  bladder  through  the  artificial 
opening,  when  the  tumor  can  be  removed  at  once  or  at  a  subsequent  sit- 
ting. The  fistula  will  in  any  case  serve  a  useful  purpose  for  drainage  in 
connection  with  the  accompanying  cystitis. 

The  treatment  of  all  vesical  neoplasms  is  essentially  surgical.  Be- 
nign growtlis,  if  small  and  near  the  neck  of  the  bladder,  may  be  exposed 
through  the  endoscope,  and  either  twisted  off  or  removed  with  the  gal- 
vano-cautery  wire.  If  sessile  and  friable,  they  can  be  excised  with  the 
curette  or  cutting  forceps,  like  adenoid  vegetations  of  the  na.so-pharynx, 
hemorrhage  being  controlled  by  injections  of  ice-water  or  the  bleeding 
surface  being  touched  with  Monsel's  solution.  The  preparatory  and 
after-treatment  are  simple,  consisting  in  frequent  irrigation  with  weak 
boric  acid  or  Thiersch's  solution. 

Larger  tumors  are  removed  in  the  same  manner  through  an  artificial 
vesico-vaginal  fistula,  the  advantages  of  this  method  being  already  stated. 
It  is  advisable  to  keep  the  fistula  open,  not  only  until  the  raw  surface 
has  healed,  but  until  the  cystitis  is  cured.  It  should  be  made  sufficiently 
large  to  allow  the  growth  to  be  pushed  wholly  or  partially  into  the 
opening.  The  galvano-cautery  is  especially  useful  in  this 'operation, 
since  it  not  only  allows  the  surgeon  to  effect  a  thorough  removal  of  the 
neoplasm,  but  prevents  the  profuse  hemorrhage  which  follows  excision 
with  a  cutting  instrument.  Skene  clamps  the  base  of  the  tumor  and 
burns  it  off,  charring  it  thoroughly.  In  all  cases  the  catheter  must  be 
passed  every  two  hours  for  the  first  twenty-four  hours,  then  every  four 
hours. 

Operations  upon  malignant  growths  are  rarely  followed  by  permanent 
results,  except  when  the  disease  is  localized  and  in  the  early  stage. 
AVith  extensive  infiltration  of  the  bladder-wall  and  marked  impairment 
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of  the  general  health,  it  is  better  to  confine  operative  interference  to  the 
making  of  an  artificial  vesico-vaginal  fistula  and  cauterization  of  the 
growth,  with  or  without  previous  curettage.  Portions  of  the  bladder 
have  been  excised,  and  even  the  entire  organ,  the  ureters  being  turned 
into  the  vagina  (Pawlik).  Epicystotomy  will  often  be  preferred  by 
general  surgeons,  especially  in  the  case  of  large  neoplasms.  (For  the 
description  of  this  operation  the  reader  is  referred  to  the  article  on  the 
surgery  of  the  bladder  in  the  male.) 

Vesical  Calculi. — These  are  much  less  common  than  in  the  male, 
and  are  usually  single  and  phosphatic.  Moreover,  they  are  seldom  of 
renal  origin,  stones  from  the  kidney  being  commonly  expelled  through 
the  urethra  without  becoming  arrested  in  the  bladder ;  indeed,  encysted 
calculi  are  rare  in  the  female.  The  usual  nucleus  is  a  foreign  body, 
introduced  either  by  the  patient  herself  or  by  the  surgeon.  A  silver 
wire  which  has  inadvertently  been  passed  through  the  vesical  mucosa 
and  left  in  situ  has  frequently  served  as  a  nucleus.  The  writer  has  seen 
cases  in  which  the  escape  of  hair  from  a  dermoid  cyst,  and  in  one 
instance  of  fecal  matter  from  a  vesico-intestinal  fistula,  was  the  etio- 
logical factor.  The  calculus  changes  its  position  with  that  of  the  patient, 
slipping  down  against  the  neck  of  the  bladder  when  she  is  erect,  and  into 
the  has  fond  when  she  is  recumbent.  It  may  be  encysted  in  the  pos- 
terior wall,  in  the  opening  of  a  ureter,  in  the  edges  of  a  fistula  formed 
between  an  ovarian  cyst  or  pelvic  abscess  and  the  bladder,  or  in  a 
diverticulum  or  cystocele. 

The  symptoms  are  similar  to  those  in  the  male — pain  and  tenesmus, 
frequent  micturition  with  obstruction  of  the  flow,  and  hsematuria.  The 
writer  has  seen  more  or  less  constant  hemorrhage  produced  by  a  soft 
phosphatic  concretion.  The  symptoms  may  be  simply  those  of  an 
aggravated  cystitis. 

The  diagnosis  is  seldom  difficult  even  when  the  stone  is  encysted. 
It  is  sometimes  detected  by  ordinary  bimanual  palpation,  nearly  always 
by  sounding.  Eigid  asepsis  should  be  practised  in  the  latter  procedure, 
the  external  genitals  being  thoroughly  scrubbed  and  w^ashed  with  bichlor- 
ide solution  as  for  an  operation,  and  the  bladder  emptied  and  filled 
with  boric-acid  or  saline  solution.  The  sound  is  sterilized  by  boiling, 
the  point  dipped  in  sterilized  vaseline  or  glycerin,  and  inserted  under 
the  guidance  of  the  finger  in  the  vagina.  The  distinct  click  felt  when 
striking  a  hard  stone  in  the  male  is  not  often  noted  in  the  female,  as  the 
soft  phosphatic  calculus  gives  an  entirely  different  sensation.  Some- 
times the  wall  of  the  bladder  is  coated  with  a  general  phosphatic  deposit, 
which  will  give  a  peculiar  grating  or  scraping  sensation  as  the  tip  of  the 
sound  is  turned  in  diiferent  directions  ;  unless  the  calculus  is  encysted, 
the  mobility  of  the  latter  will  be  sufficiently  distinctive. 

The  prognosis,  as  in  the  male,  is  modified  according  to  the  period 
during  which  cystitis  has  existed  and  the  condition  of  the  kidneys.  It 
is  usually  good,  as  the  symptoms  are  so  marked  that  an  early  examina- 
tion is  made,  and  often  cystotomy  performed  before  the  inflammation 
extends  beyond  the  bladder. 

Surgical  Treatment. — Lithotrity  is  advocated  for  friable  stones  of 
moderate  size.  The  operation  is  much  easier  than  in  the  male,  because 
of  the  shortness  and  dilatability  of  the  urethra,  and  the  fact  that  the 
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calculus  and  the  blades  of  the  instrument  are  under  the  direct  guidance 
of  the  finger  within  the  vagina.  The  manner  of  picking  up  and  crush- 
ing the  stone  is  the  same  as  in  the  male.  The  fragments  can  nearly  always 
be  removed  by  simple  irrigation  without  the  use  of  the  evacuator.  The 
contraindications  to  lithotrity  are  so  numerous  that  it  has  found  little 
favor  with  gynecologists.  Since  it  is  not  practised  in  young  girls  on 
account  of  the  small  size  of  the  urethra,  or,  where  the  diameter  of  the 
stone  is  over  an  inch,  because  of  the  risk  of  tearing  the  urethra,  and 
is  not  applicable  to  cases  of  cystocele,  encysted  calculus,  or  where  a 
neoplasm  coexists,  it  follows  that  cystotomy  oifers  the  favorite  method 
of  dealing  with  all  calculi :  the  opening  not  only  permits  a  thorough 
digital  exploration  of  the  whole  interior  of  the  bladder,  but  offers  the 
best  method  of  treating  the  chronic  cystitis  which  is  present  in  the 
majority  of  cases. 

Cystotomy. — The  patient  being  either  in  the  left  lateral  or  dorsal  posi- 
tion (the  latter  being  preferred),  with  the  perineum  retracted  by  a 
speculum,  a  curved  sound  is  introduced  into  the  bladder,  and  its  tip  is 
turned  backward  and  pressed  against  the  posterior  wall  of  the  bladder 
midway  between  the  cervix  uteri  and  the  vesical  neck.  The  surgeon 
cuts  straight  down  upon  the  point  of  the  sound,  steadying  the  movable 
vaginal  tissues  with  a  tenaculum,  so  that  the  openings  in  the  vaginal 
and  vesical  mucosa?  shall  correspond.  The  opening  is  now  enlarged  by 
cutting  upward  and  downward  with  angular  scissors,  keeping  exactly  in 
the  median  line  to  avoid  the  ureters.  The  finger  is  introduced  and  the 
interior  of  the  bladder  is  explored.  The  stone  is  freed  with  the  finger 
or  dressing-forceps  (or  special  lithotomy-forceps),  and  is  worked  down 
into  the  opening,  where  it  is  extracted  entire,  or  is  crushed  and  removed 
piecemeal.  As  the  lining  membrane  of  the  bladder  can  be  directly 
inspected,  the  surgeon  is  able  to  decide  whether  it  is  sufficiently 
healthy  to  justify  closing  the  fistula  at  once,  or  to  allow  it  to  remain 
open  until  the  cystitis  is  cured.  Under  the  latter  circumstances  the 
vesical  and  vaginal  mucosae  are  united  by  a  suture  of  fine  silk,  either  in- 
terrupted or  continuous,  which  is  removed  at  the  end  of  a  week.  Hem- 
orrhage is  rarely  so  obstinate  that  it  cannot  be  controlled  by  pressure 
or  by  hot  or  cold  irrigation.  In  a  few  instances  it  has  been  necessary 
to  pass  a  temporary  wire  suture  under  a  spouting  vessel.  The  fistula 
may  be  left  for  several  months,  the  bladder  and  vagina  being  irrigated 
daily,  while  the  urine  is  rendered  acid  by  the  benzoates  and  careful 
regulation  of  the  diet.  The  edges  of  the  opening  must  be  frequently 
inspected  and  kept  free  from  deposits,  and  irritation  of  the  external 
genitals  prevented  by  the  use  of  zinc  ointment.  If  the  patient  desires, 
she  may  wear  a  urinal.  A  better  method  is  to  insert  into  the  open- 
ing a  glass  tube  shaped  like  a  ram's  horn,  which  has  a  collar  at  the 
larger  end  to  prevent  its  slipping  out.  The  vaginal  mucous  membrane 
is  sutured  tightly  around  the  tube,  so  that  no  urine  can  escape 
between  it  and  the  edge  of  the  opening,  and  a  small  piece  of  rubber 
tubing  is  attached  to  its  free  end.  The  patient  can  retain  her  urine 
for  four  or  five  hours  by  clamping  the  tube,  and  then  allow  it  to  escape 
into  a  vessel,  thus  being  freed  from  the  annoyance  of  the  constant  drib- 
bling. The  bladder  can  be  irrigated  through  the  tube.  Practically,  it 
is  open  to  the  same  objection  that  applies  "to  any  foreign  body  in  the 
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bladder — i.  e.  lime  salts  become  deposited  upon  it  and  form  the  nucleus 
for  another  stone. 

It  should  be  borne  in  mind  that  the  removal  of  a  calculus  and  pro- 
longed drainage  of  the  bladder  do  not  prevent  the  subsequent  forma- 
tion of  another  stone,  so  that  the  patient  should  be  directed  to  watch 
her  urine  closely  and  to  report  promptly  on  the  reappearance  of  her 
former  symptoms. 

Epicystotomy  may  be  required  for  the  removal  of  an  unusually  large 
or  encysted  calculus.  If  an  explorative  cystotomy  has  previously  been 
performed,  the  vaginal  opening  will  be  useful  for  drainage,  enabling  the 
surgeon  to  close  the  suprapubic  incision  at  once. 

Foreign  Bodies. — The  surgeon  is  called  upon  to  remove  foreign 
bodies  from  the  bladder  more  frequently  than  from  any  other  viscus. 
Winckel  divides  them  into  three  classes,  those  entering  the  bladder 
from  the  interior  of  the  body  by  perforation,  those  introduced  through 
the  urethra,  and  those  which  form  within  the  bladder  itself.  Reference 
has  been  made  to  the  fistulous  communication  between  the  viscus  and  a 
dermoid  cyst,  through  which  hair,  teeth,  and  other  matter  may  escape, 
forming  the  nuclei  of  calculi  if  not  promptly  removed.  Hydatid  cysts 
may  rarely  discharge  their  contents  through  such  a  route.  An  adherent 
ectopic  sac  or  loop  of  intestine  may  ulcerate,  discharging  bones,  fecal 
masses,  and  concretions,  or  even  intestinal  parasites,  into  the  bladder. 
But  more  common  than  these  are  the  various  objects  introduced  through 
the  urethra  by  the  hysterical  or  sexually  perverted,  the  list  of  which 
includes  pins,  needles,  hair-pins,  pencils  and  pen-holders,  and  catheters 
which  have  been  broken  or  inserted  entire.  Under  the  head  of  bodies 
originating  in  the  bladder  are  included  calculi,  which  have  already  been 
considered. 

The  diagnosis  in  the  case  of  foreign  bodies  which  have  been  intro- 
duced through  the  urethra  is  seldom  difficult,  though  the  patient  may 
persistently  deny  all  knowledge  of  it.  The  acute  symptoms — pain,  fre- 
quent micturition  and  tenesmus,  and  hemorrhage,  with  the  absence  of  the 
usual  symptoms  of  cystitis — would  indicate  a  recent  lesion  of  the  bladder 
and  lead  to  a  local  examination.  In  cases  of  fistulous  communications 
between  the  bladder  and  cysts,  ectopic  sacs,  abscesses,  intestines,  etc. 
there  is  usually  a  history  of  previous  pelvic  inflammation,  followed  by  a 
sudden  discharge  of  characteristic  material  in  the  urine.  Cystitis  of  a 
peculiarly  virulent  type  rapidly  develops,  which,  if  not  soon  relieved, 
leads  to  fatal  pyelo-nephritis.  In  addition  to  this  are  the  characteristic 
symptoms  of  foreign  bodies  before  mentioned. 

The  treatment  is  essentially  that  of  calculus — /.  e.  prompt  removal, 
through  the  urethra,  if  possible,  if  not  by  cystotomy.  Considerable 
ingenuity  is  required  in  extracting  sharp  objects  without  injury  to  the 
tissues,  especially  if  they  have  become  imbedded  in  the  mucous  mem- 
brane. It  may  be  necessary  to  cut  hair-pins,  pencils,  etc.  into  two  or 
three  pieces  before  they  can  be  extracted.  Cystitis  is  treated  subse- 
quently. 

In  the  event  of  a  fistulous  opening  being  discovered  between  the 
bladder  and  another  viscus  or  pelvic  sac,  the  first  indication  is  to  drain 
the  bladder  through  an  artificial  fistula,  to  remove  all  foreign  material, 
and  thus  to  prevent  renal  complications ;  then,  when  the  patient's  con- 
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dition  admits  it,  to  open  the  abdomen,  remove  the  adherent  mass,  and 
close  the  fistula  from  without.  If  there  is  a  large  opening  in  the  gut, 
resection  may  be  necessary. 

The  treatment  of  traumatic  lesions  has  been  discussed  in  connection 
with  fistulse.  In  rupture  the  conditions  are  the  same  as  in  the  male, 
like^yise  the  treatment.  The  surgical  treatment  of  cystitis — cystotomy — 
has  been  described. 

Surgery  of  the  Ureters. 

Until  within  the  last  four  or  five  years  affections  of  the  ureters  in  the 
female  were  regarded  as  possessing  a  purely  pathological  rather  than  a 
surgical  interest.  We  are  indebted  to  Pawlik  in  Germany,  and  more 
especially  to  Kelly  in  this  country,  for  developing  an  entirely  new  line 
of  work  in  this  direction. 

Examination  and  Catheterization  of  the  Ureters. — The  normal 
ureter  is  readily  palpated  by  sweeping  the  finger  downward  and  inward 
over  the  anterior  vaginal  wall,  when  it  is  felt  beneath  the  tissues  as  a 
distinct  cord  which  can  be  traced  from  the  side  of  the  pelvis  to  the  trigone 
in  front  of  the  cervix  uteri.  Through  the  rectum  it  can  sometimes, 
especially  if  enlarged,  be  traced  upward  beneath  the  broad  ligament  to 
the  pelvic  brim.  It  lies  to  the  inner  side  of  the  internal  iliac  artery. 
Enlargement  and  thickening  of  the  duct  can  be  made  out,  especially  at 
the  point  where  it  dips  beneath  the  broad  ligament.  It  can  be  more 
clearly  mapped  out  when  a  fine  bougie  is  introduced  into  it  through  the 
bladder. 

Pawlik  catheterizes  the  uterus  with  the  patient  in  the  knee-chest 
position,  but  in  this  country  she  is  placed  in  the  lithotomy  posture  and 
the  posterior  wall  is  retracted,  so  as  to  expand  the  anterior  vaginal  wall, 
upon  which,  when  the  bladder  is  distended,  will  be  seen  two  oblique 
folds  radiating  from  the  region  of  the  trigone,  which  indicate  the  intra- 
vesical portion  of  the  ducts.  A  delicate  catheter,  sjDccially  devised  for 
the  purpose,  is  introduced  into  the  bladder,  and  its  point  is  revolved  so 
as  to  cause  a  slight  protrusion  of  the  vaginal  wall  opposite  to  the  trigone. 
The  tip  of  the  instrument  is  moved  upward  and  downward  until  it  is  felt 
to  slip  over  a  slight  projection,  when  it  is  gently  pushed  against  this 
until  it  is  felt  to  enter  the  ureter  without  resistance.  The  escape  of 
urine  by  drops  confirms  the  opinion  that  the  instrument  has  entered  the 
ureteric  opening. 

In  catheterization  by  Kelly's,  or  the  direct,  method  the  patient  is 
placed  in  the  dorsal  position  with  the  pelvis  elevated,  or  in  the  genu- 
pectoral  posture,  and  the  urethra  is  dilated  sufficiently  to  admit  a  cylin- 
drical speculum  twelve  to  fifteen  millimetres  in  diameter.  The  interior 
of  the  bladder  can  now  be  directly  inspected  with  the  aid  of  a  head- 
mirror.  By  turning  the  speculum  thirty  degrees  to  one  side  the  ureteric 
opening  is  seen  as  a  small  depression,  the  mucosa  being  of  a  darker  shade 
than  elsewhere.  The  orifice  being  located  with  a  probe,  the  catheter  is 
passed  directly  into  it.  By  using  long,  delicate  elastic  catheters  Kelly 
is  able  to  traverse  the  entire  urethra  and  catheterize  the  renal  pelvis. 
The  immense  practical  value  of  this  procedure  is  evident  in  cases  of  uni- 
lateral renal  disease,  dilatation  and  obstruction  of  the  intrapelvic  portion 
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of  the  ureter  resulting  from  inflammatory  exudates,  injury  during  opera- 
tions (ligation  of  the  ureter),  etc.  By  passing  bougies  into  both  ureters 
previous  to  the  performance  of  hysterectomy  they  are  positively  located 
and  avoided  in  tying  the  uterine  arteries. 

Congenital  Anomalies. — One  ureter  may  be  absent  with  the  cor- 
responding kidney — one  or  both  ducts  may  be  double,  but  with  single 
vesical  openings.  One  or  both  may  enter  the  rectum,  vagina,  or  urethra. 
In  congenital  absence  of  the  bladder  the  openings  of  the  ureters  may  be 
in  the  lower  abdominal  wall.  The  attempts  to  turn  a  deviated  ureter 
into  the  bladder  are  few,  and  still  fewer  have  been  successful.  In 
Baker's  case,  where  the  ureteric  opening  was  near  the  meatus,  a  probe 
was  introduced  into  the  duct,  and  with  this  as  a  guide  it  was  opened, 
dissected  up  as  high  as  the  trigone,  where  an  opening  was  made  into  the 
bladder ;  the  ureter  was  turned  into  it  and  sutured,  the  result  being  suc- 
cessful. 

Obstruction  of  the  Ureter. — This  may  be  due  to  the  lodging  of 
a  calculus  in  some  portion  of  the  duct,  to  constriction  in  consequence  of 
ureteritis,  or  to  direct  pressure  from  without  by  a  tumor  or  inflammatory 
exudate.  In  addition  to  this  should  be  mentioned  ligation  or  clamping 
of  the  ureter  during  the  performance  of  hysterectomy. 

Ureteral  Calculi. — The  surgical  treatment  of  impacted  ureteral 
calculus  has  assumed  more  practical  interest  in  the  case  of  the  female, 
probably  because  the  surgical  anatomy  of  the  duct  has  been  more  care- 
fully studied,  and  also  because  it  is  accessible  at  more  points  than  in  the 
other  sex.  Remembering  that  the  commonest  sites  of  impaction  are  just 
below  the  renal  pelvis  and  at  or  near  the  ureteric  opening  in  the  bladder, 
it  becomes  an  interesting  question  to  decide  at  which  of  these  points  the 
stone  is  arrested.  When  it  is  near  the  kidney  the  local  pain  and  tender- 
ness persist,  and  palpation  may  in  a  thin  subject  enable  the  examiner  to 
determine  the  situation  of  the  calculus.  If  the  obstruction  is  complete, 
hydronephrosis  will  develop  rapidly.  But  the  crucial  test  is  made  by 
catheterizing  the  affected  ureter,  when  a  failure  to  obtain  any  urine  (and 
at  the  same  time  to  reach  the  stone)  will  at  once  establish  the  diagnosis. 
Without  this  the  evidence  is  often  entirely  misleading,  as  in  two  cases 
under  the  writer's  observation  in  which  the  symptoms  of  impacted  cal- 
culus seemed  to  be  positive,  but  on  opening  the  renal  pelvis  and  passing 
a  Weir's  ureteral  probe  down  into  the  bladder  no  foreign  body  could  be 
found.  An  impacted  calculus  in  the  intrapelvic  portion  of  the  ureter 
can  usually  be  detected  by  vaginal  and  rectal  palpation,  the  diagnosis 
being  confirmed  by  catheterization.  Under  these  circumstances  it  can  be 
removed  either  per  urethram  through  a  speculum  if  it  is  at  the  ureteric 
opening,  by  cystotomy  and  extraction  with  forceps,  and  by  cutting  down 
the  ureter  through  the  vaginal  fornix.  If  it  is  necessary  to  open  the 
abdominal  cavity,  the  extraperitoneal  operation  is  preferable.  Cabot  has 
advocated  this  method  for  the  removal  of  calculi  impacted  at  all  points 
in  the  course  of  the  ureter.  Kraske's  method  has  also  been  utilized.  In 
every  case  a  longitudinal  slit  is  made  in  the  ureter,  which  is  at  once 
closed  with  fine  silk  sutures.  Obstruction  of  the  intrapelvic  portion  of 
the  ureter  by  exudates,  or  in  consequence  of  ureteritis,  can  often  be  over- 
come by  gradual  dilatation  with  fine  bougies,  the  dilated  portion  above 
the  point  of  obstruction  being  systematically  drained  and  irrigated  with 
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an  antiseptic  solution.  If  the  obstruction  is  due  to  a  tumor  impacted 
witliin  the  pelvic  cavity,  the  removal  of  the  latter  is,  of  course,  indi- 
cated. 

Ureteritis,  a  condition  which  is  now  recognized  clinically  by  gyne- 
cologists by  the  localized  pain,  frequent  micturition,  the  presence  of  pus 
without  mucus  in  an  acid  urine,  and  by  the  enlargement  detected  on 
palpation,  is  amenable  to  direct  treatment  by  catheterization  and  irriga- 
tion of  the  affected  duct.  Kelly's  method  of  direct  catheterization  is 
now  preferred  to  Bozeman's,  in  which  the  ureteric  opening  is  exposed 
by  establishing  a  large  opening  at  the  base  of  the  bladder. 

Traumatic  Lesioxs. — Skene  has  called  attention  to  the  fact  that  the 
ureters  are  injured  during  childbirth  much  more  frequently  than  was 
formerly  supposed.  An  acute  ureteritis  may  result,  or  the  inflam- 
mation may  assume  a  low,  subacute  form,  which  is  treated  as  above 
mentioned. 

Injuries  during  operations  are  most  common.  The  ureter  may  be 
ligated,  clamped,  or  divided.  Even  temporary  compression  with  forceps 
may  cause  adhesion  of  the  avails  of  the  ureter  and  complete  obstruction, 
as  in  a  fatal  case  of  abdominal  hysterectomy  reported  by  the  writer ;  or 
througli  a  slight  injury  to  its  w^all  or  the  extension  of  an  adjacent  ulcer- 
ative process  a  uretero-vaginal  fistula  may  develop  several  days  after 
the  operation.  Formerly  the  only  method  of  dealing  with  accidental 
excision  of  a  portion  of  the  ureter  was  extirpation  of  the  kidney — a 
heroic  procedure  which  is  especially  formidable  if  undertaken  in  the 
case  of  a  patient  already  suffering  from  the  effects  of  a  prolonged  ope- 
ration. Thanks  to  the  v.'ork  of  Van  Hook  and  Kelly,  the  number  of 
cases  in  which  nephrectomy  will  seem  to  be  necessary  will  in  the  future 
be  few.  Immediate  repair  of  injuries  during  the  removal  of  impacted 
ovarian  and  uterine  neoplasms  is  indicated  wdien  the  lesion  is  recognized 
at  the  time.  Longitudinal  wounds  are  sutured  and  covered  with  perito- 
neal flaps ;  transverse  ones  by  introducing  the  sutures  in  such  a  way  as 
to  render  the  line  of  union  vertical,  thus  avoiding  undue  contraction. 
When  the  ureter  has  been  completely  divided  lateral  implantation  is 
indicated.  This  consists  in  ligating  the  proximal  end  of  the  ureter, 
making  a  longitudinal  slit  below  the  ligature  and  inserting  the  distal  end 
into  it.  Two  rows  of  fine  silk  sutures,  deep  and  superficial,  are  used. 
Van  Hook  claims  that  this  operation  can  be  performed  even  if  an  inch 
of  the  ureter  has  been  excised.  When  it  is  impossible  to  thus  approxi- 
mate the  ends  the  proximal  should  be  ligated,  and  the  distal  end  sutured 
to  the  most  accessible  point  in  the  base  of  the  bladder,  or  brought  up 
and  secured  near  the  lower  angle  of  the  abdominal  ^YOund.  The  rec- 
tum should  never  be  selected  as  an  artificial  outlet  for  the  escape  of 
urine. 

Secondary  operations  for  obstruction  of  the  intrapelvic  portion  of  the 
ureter  in  consequence  of  a  previous  injury  or  ligation  are  more  difficult 
than  the  primary,  because  it  is  usually  necessary  to  dissect  out  the  ends 
of  the  duct  from  a  mass  of  cicatricial  tissue  ;  coeliotomy  with  the  patient 
in  Trendelenburg's  posture  is  the  best  method.  The  point  of  obstruc- 
tion is  previously  located  by  passing  into  the  ureter  a  bougie,  which 
may  be  left  in  situ  as  a  guide. 
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Operations  on  the  Uterus. 

Under  this  head  are  here  included  all  operations  upon  the  uterus 
which  can  be  performed  through  the  vagina,  with  the  exception  of  total 
extirpation  ;  also  operations  for  the  cure  of  displacements  which  do  not 
involve  abdominal  section.  They  may  be  divided  into  operations  for 
the  relief  of  congenital  malformations,  for  the  removal  of  neoplasms, 
for  displacements,  traumatic  lesions,  and  iniiammatorv  conditions. 

The  coifaEXiTAL,  anomalies  which  require  surgical  treatment 
are  atresia,  stenosis,  and  anteflexion ;  the  two  latter  may  also  be 
acquired. 

Atresia. — This  condition  generally  accompanies  vaginal  atresia,  but 
may  exist  in  the  uterus  alone.  The  site  of  the  os  may  be  indicated  by 
a  small  depression  in  the  mucous  membrane,  or  no  trace  of  it  may  be 
found.  The  portio  may  be  entirely  absent  or  imperfectly  developed. 
The  uterus  may  be  bicornate,  with  closure  of  one  horn. 

The  symptoms  have  already  been  mentioned — /.  e.  recurrent  men- 
strual pains  without  flow,  and  the  gradual  development  of  a  median 
tumor,  which  is  to  be  distinguished  from  fibroid  and  pregnancv.  H^ema- 
tosalpiux  usually  results,  and  may  lead  to  a  fatal  termination  by  rupture. 
In  a  double  uterus  spontaneous  rupture  may  take  place  into  the  open 
horn,  or,  if  it  is  adherent  to  the  intestine  or  abdominal  wall,  perforation 
may  occur,  with  subsequent  septic  infection. 

Simple  atresia  is  overcome  by  introducing  a  trocar  or  aspirating 
needle  at  a  point  corresponding  to  the  position  of  the  os  externum,  and 
pushing  it  carefully  upward  in  the  axis  of  the  uterus  until  the  retaiued 
blood  begins  to  escape,  when  a  narrow-bladecl  bistoury  or  closed  scissors 
is  introduced  at  the  side  of  the  trocar  and  the  opening  is  enlarged. 
Further  dilatation  is  effected  first  with  a  pair  of  uterine  dressing-forceps, 
then  with  an  Elliuger's  or  Sims's  dilator.  After  gradual  evacuation  of 
the  retained  fluid  the  cavity  is  irrigated  with  bichloride  (1  :  8000),  fol- 
lowed by  boiled  water,  and  a  hard-rubber  drain  is  inserted.  It  is  not 
advisable  to  tampon  the  uterine  cavity  with  gauze,  as  violent  contrac- 
tions may  be  set  up,  with  the  possible  danger  of  rupturing  a  distended 
tube.  The  latter,  if  accessible,  may  be  punctured  and  incised  per 
vaginam,  or  removed  by  abdominal  section  if  it  does  not  diminish 
in  size.  Strict  aseptic  precautions  should  be  observed  during  the  opera- 
tion, and  intra-uterine  irrigation  practised  subsequently  in  order  to  avoid 
septic  infection.  Occasional  dilatation  of  the  os  is  necessary,  and  the 
use  of  a  stem  or  g-auze  drain  in  order  to  prevent  contraction.  In  atresia 
of  one  side  of  a  double  uterus  the  pervious  cervix  may  be  dilated  and 
the  hsematometra  punctured  through  the  septum,  the  opening  being 
dilated,  or,  better,  a  portion  of  the  septum  being  excised  in  order  to 
establish  a  permanent  connection  between  the  two  cavities.  In  some 
cases  the  sac  can  be  punctured  through  the  vaginal  fornix.  Coeliotomv 
and  removal  of  the  atretic  horn  or  of  the  entire  uterus  has  been  inten- 
tionally performed  with  success,  but  more  often  the  condition  is  not 
recognized  until  the  abdomen  is  opened  or  even  after  the  tumor  has  been 
removed,  it  being  mistaken  for  a  fibro-cyst,  an  intraligamentous  ovarian 
tumor,  or  ectopic  gestation. 

So-called   acquired  atresia   is   usually  limited   to   the   os    externum. 
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though  it  may  involve  the  entire  cervical  canal.  It  is  usually  due  to 
traumatism  (the  unwise  use  of  caustics  or  operations  on  the  cervix  in 
which  care  has  not  been  taken  to  preserve  the  patency  of  the  canal),  but 
may  result  from  previous  inflammation  in  childhood  complicating  one  of 
the  infectious  diseases,  when,  if  not  complete,  it  may  escape  recognition 
until  attention  is  called  to  it  during  labor ;  or  cervical  endometritis  may 
lead  to  adhesion  of  the  opposed  mucous  surfaces.  It  is  not  very  rare  in 
old  women,  in  whom  senile  endometritis,  aided  by  the  normal  atrophy 
of  the  tissues,  is  the  usual  etiological  factor.  Cancer  of  the  cervix  rarely 
leads  to  complete  occlusion  of  the  os.  Hsematometra  from  acquired 
atresia  is  more  common,  the  curious  condition  known  as  physometra 
being  secondary  to  decomposition  of  the  retained  fluid. 

The  treatment  is  the  same  as  that  of  congenital  atresia,  with  the 
addition  that,  since  in  the  acquired  form  there  is  cicatricial  tissue  which 
has  a  great  tendency  to  contract,  this  must  be  provided  against  by 
making  bilateral  or  multiple  incisions  through  the  portio  if  necessary, 
and  thoroughly  divulsing.  It  is  always  desirable  to  see  the  patient  at 
intervals  for  several  months,  in  order  that  the  patency  of  the  canal  may 
be  maintained  by  passing  a  large-sized  sound. 

Stenosis. — By  stenosis  of  the  cervical  canal  we  understand  any  con- 
traction of  its  ordinary  calibre.  It  may  vary  from  a  slight  diminution 
in  the  normal  to  almost  complete  atresia,  the  cervix  being  so  small  that 
it  will  not  admit  the  finest  probe.  The  condition  is  often  congenital, 
and  under  those  circumstances  is  frequently  associated  wath  anteflexion. 
Stenosis  usually  occurs  at  the  os  internum — the  so-called  "  pinhole  os  " 
— the  other  portion  of  the  canal  being  often  actually  dilated.  The 
acquired  form  may  result  from  the  lesions  of  parturition,  from  ulceration 
following  diphtheria,  scarlet  fever,  and  other  diseases  in  early  life,  and 
is  sometimes  found  in  senile  uteri.  Cauterization  with  strong  acids  and 
nitrate  of  silver,  which  were  formerly  much  resorted  to,  was  a  frequent 
cause  of  this  condition. 

Dilatation  of  the  Cervical  Canal. — The  indications  for  this  opera- 
tion are  primarily  to  overcome  stenosis,  but  more  often  as  a  prelim- 
inary step  to  all  manipulations  within  the  uterine  cavity,  from  topical 
applications  to  the  removal  of  intra-uterine  neoplasms.  Dilatation  may 
be  gradual  or  rapid  (divulsion),  and  may  be  bloodless  or  performed  with 
cutting  instruments.  Gradual  dilatation  for  the  purpose  of  overcoming 
stenosis  of  the  os  internum  is  resorted  to  in  clinics  and  ofiice  practice 
in  the  case  of  patients  who  refuse  anaesthesia.  Although  a  simple  pro- 
cedure, due  aseptic  precautions  should  be  observed,  as  in  every  case  in 
which  an  instrument  is  introduced  into  the  uterine  cavity. 

The  anterior  lip  of  the  cervix  being  steadied  with  bullet-forceps,  the 
OS  externum  is  stretched  with  a  Sims's  dilator  if  necessary,  and  a  small- 
sized  sound  (the  upper  three  inches  of  which  have  been  dipped  in  pure 
carbolic  acid  and  then  in  boiled  water)  is  passed,  followed  by  a  steel  or 
hard-rubber  dilator  (Peaslee's  or  Hank's),  which  is  introduced  through 
the  OS  internum  and  allowed  to  remain  for  a  few  minutes.  The  spas- 
modic contraction  of  the  sphincter  muscle  is  overcome  by  gentle  pressure, 
the  handle  of  the  instrument  being  carried  well  backward,  so  that  the 
tip  will  follow  the  direction  of  the  uterine  canal.  As  soon  as  it  is  with- 
drawn the  next  size  is  introduced.     By  this  gradual  method  a  little  gain 
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is  made  each  time,  the  seance  lasting  ten  or  fifteen  minutes,  and  being 
terminated  as  soon  as  the  patient  complains  of  considerable  pain  and  the 
limit  of  dilatation  is  reached.  The  dilatation  may  be  repeated  tM'o  or 
three  times  a  week,  especially  during  the  week  preceding  menstruation, 
in  a  patient  suifering  from  so-called  obstructive  or  spasmodic  dysmenor- 
rhoea  with  sterility.  jSTo  bad  results  follow  the  manipulations,  provided 
that  aseptic  precautions  are  observed,  that  violence  is  avoided,  and  that 
the  presence  of  any  subacute  inflammatory  conditions  of  the  adnexa  has 
been  carefully  excluded. 

This  operation  is  necessarily  an  imperfect  one,  since  the  muscle  is 
merely  temporarily  stretched  and  tends  to  resume  its  former  condition, 
so  that  even  after  a  full-sized  instrument  can  be  easily  passed  it  is  advis- 
able to  see  the  patient  once  or  twice  a  month,  especially  just  before  her 
period,  in  order  to  be  sure  that  the  stenosis  has  not  returned.  The 
occurrence  of  pregnancy  is,  of  course,  the  best  test  of  the  success  of  the 
operation,  as  well  as  the  means  of  effecting  a  permanent  cure,  though 
this  can  seldom  be  expected,  as  the  endometrium  is  generally  diseased  in 
these  cases,  so  that  curettage  is  indicated. 

Reference  should  be  made  to  gradual  dilatation  with  tents  as  an  aid 
to  intra-uterine  examinations  and  the  removal  of  neoplasms.  Tents 
have  been  too  generally  rejected,  since  they  have  a  distinct  field  of  use- 
fulness, accomplishing  what  instruments  do  not — i.  e.  general  soften- 
ing and  relaxation  of  the  tissues,  as  well  as  overcoming  the  resistance 
of  the  internal  sphincter.  In  the  case  of  a  long,  rigid  cervix  they  are 
especially  useful. 

Rapid  dilatation  may  be  accomplished  under  anaesthesia  by  the  grad- 
uated sounds  already  referred  to,  or  these  may  be  used  to  overcome 
the  existing  stenosis  sufficiently  to  admit  the  passage  of  a  branched 
instrument. 

The  technique  of  divulsion  with  the  branched  dilator  is  as  follows  : 
The  patient  being  in  the  dorsal  posture  upon  a  Kelly's  pad,  with  her 
external  genitals  and  vagina  thoroughly  prepared  as  for  a  radical  opera- 
tion, the  posterior  vaginal  wall  is  retracted  by  means  of  a  Sims's  or  self- 
retaining  speculum,  and  the  anterior  lip  of  the  cervix  is  seized  with  a 
volsella,  sufficient  traction  being  maintained  to  keep  the  uterus  steady 
without  drawing  it  downward.  The  direction  of  the  canal  having  been 
previously  determined,  a  small-sized  instrument  (Sims's  or  Ellinger's)  is 
held  lightly  between  the  thumb  and  finger  and  slipped  through  tlie  os 
internum,  no  force  being  used.  The  handles  are  then  compressed,  and 
are  carried  well  backward  against  the  speculum.  Having  continued 
the  dilatation  from  three  to  five  minutes,  the  tip  of  the  instrument  is 
turned  alternately  to  one  side  and  the  other,  and  finally  backward, 
so  as  to  dilate  the  entire  cervical  ring.  The  object  being  to  over- 
stretch or  paralyze  the  sphincter  muscle,  it  will  usually  be  necessary 
in  the  case  of  a  rigid  nulliparous  cervix  to  use  a  second  more  powerful 
instrument  provided  with  a  screw  (Goodell's  or  Wathen's),  which  main- 
tains the  blades  in  position  when  expanded,  thus  relieving  the  grip  of 
the  hand.  If  the  screw  is  used  to  separate  the  blades,  it  should  be 
turned  slowly  so  as  to  gradually  overcome  the  resistance.  While  a 
dilatation  of  from  one-fourth  to  one-half  inch  is  generally  sufficient, 
it    may    be    carried  up  to    an  inch  under  favorable  conditions.     The 
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risks  of  this  operation  when  performed  intelligently  and  under  aseptic 
precautions  are  practically  nil.  In  dilating  a  cervix  which  is  the  seat  of 
cicatricial  contraction  care  must  be  used  not  to  exercise  undue  force,  since 
the  tissue  sometimes  gives  way  and  an  extensive  tear  results,  which  may 
extend  up  to  the  base  of  the  broad  ligament.  This  has  happened  to  the 
writer  on  several  occasions,  though  without  any  ill  results. 

Dilatation  with  Cutting  Instruments. — The  cervix  may  be  divided  on 
both  sides,  or  through  either  the  anterior  or  posterior  lip,  with  scissors 
or  knives  especially  devised  for  the  purpose.  It  is  sometimes  necessary 
to  perform  this  operation  as  a  preliminary  step  in  the  removal  of  uterine 
tumors.  Division  of  the  external  os  is  a  very  simple  operation  which 
does  not  need  to  be  described.  Lateral,  or  sometimes  crucial,  incis- 
ions are  made.  Division  of  the  entire  infravaginal  portion  of  the 
cervix  is  indicated,  especially  in  cases  of  extreme  anteflexion  with  ste- 
nosis. The  cervix  is  steadied  with  a  tenaculum,  being  drawn  down  as 
far  as  possible  in  order  to  straighten  out  the  angle  of  flexion.  One  blade 
of  a  pair  of  angular  scissors  is  passed  into  the  canal,  and  the  entire  pos- 
terior lip  of  the  cervix  is  divided  up  to  the  vaginal  roof  with  a  single 
cut.  A  steel  dilator  may  be  passed  in  order  to  complete  the  dilatation 
up  to  the  OS  internum.  There  may  be  considerable  hemorrhage,  but  it  is 
easily  controlled  by  a  tampon.  In  antero-posterior  division,  or  Sims's 
operation,  after  incising  the  posterior  lip,  a  Sims  metrotome,  set  at  an 
angle  with  the  handle,  is  passed  into  the  cervical  canal  through  the  os 
internum.  With  a  slight  cutting  motion  the  posterior  portion  of  the  cer- 
vix is  then  divided  for  about  one-eighth  of  an  inch.  The  knife  is  then 
withdrawn,  the  blade  turned  anteriorly,  and  passed  through  the  canal, 
and  is  again  drawn  out  so  as  to  make  a  cut  of  the  same  depth.  The 
branched  dilator  is  now  introduced  and  the  dilatation  completed.  The 
entire  operation  may  be  performed  with  the  knife  alone.  In  the  pre- 
aseptic  days  this  operation,  slight  as  it  appears,  was  fraught  with  consid- 
erable danger,  cases  of  profuse  hemorrhage  and  fatal  peritonitis  or  cel- 
lulitis having  been  reported.  The  circular  artery  has  been  divided, 
giving  rise  to  such  hemorrhage  as  to  require  suture.  After  incision,  or 
posterior  section,  as  the  operation  is  called,  the  patency  of  the  canal  is 
secured  by  the  introduction  of  a  glass  plug. 

The  writer  would  hardly  recommend  this  operation  to  the  general 
practitioner,  since  its  proper  performance  requires  a  considerable  amount 
of  skill  and  an  acquaintance  with  the  anatomy  of  the  parts.  One  is  apt 
to  err,  either  by  making  the  incision  so  slight  that  the  obstruction  is  not 
overcome  or  by  cutting  too  deeply.  There  are  few  cases  of  stenosis 
so  extreme  that  they  cannot  be  overcome  without  resort  to  a  bloody 
operation. 

Curettage. — This  little  operation  is  probably  performed  more  fre- 
quently than  any  other  in  minor  gynecological  surgery,  and  is,  on  the 
whole,  one  of  the  most  satisfactory  as  regards  immediate  results,  although 
it  must  be  acknowledged  that  it  is  sometimes  necessary  to  repeat  it  at 
longer  or  shorter  intervals.  Its  simplicity  and  the  rare  occurrence  of 
any  serious  complication  sometimes  lead  the  general  practitioner  to  infer 
that  no  special  aseptic  precautions  are  necessary  in  performing  it.  On 
the  contrary,  not  only  does  the  thorougli  use  of  the  curette  require  con- 
siderable care  and  experience,  but  under  certain  conditions  it  may  be  a 
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dangerous  instrument  in  the  hands  of  a  careless  and  unskilled  operator. 
Curettage  may  now  be  regarded  as  the  usual  preliminary  step  before  all 
operations  upon  the  uterus  the  object  of  which  is  to  restore  the  endo- 
metrium to  a  healthy  condition  and  to  reduce  the  size  of  the  organ. 
The  indications  for  its  use  are  sufficiently  clear — to  remove  from  the 
interior  of  the  uterus  either  loose  foreign  bodies,  such  as  blood-clots, 
retained  products  of  conception,  etc.,  or  to  scrape  away  the  diseased 
endometrium  and  diffuse  neoplasms,  which  not  only  involve  the  lining 
membrane,  but  extend  into  the  subjacent  muscular  tissue.  A  sharp  dis- 
tinction was  formerly  made  between  the  indications  for  the  use  of  the 
dull  wire  curette  and  the  cutting  instrument.  The  former,  as  is  well 
known,  is  a  loop  of  copper  wire  which  bends  easily,  and  could  only  do 
injury  to  the  uterine  wall  in  cases  in  which  the  latter  was  abnormally 
thin  or  soft,  or  where  an  unusual  amount  of  force  was  employed.  Its 
use  is  now  practically  limited  to  purposes  of  diagnosis,  since  it  has  been 
recognized  that  it  is  impossible  to  thoroughly  remove  diseased  tissue 
with  the  dull  instrument.  Even  in  the  familiar  cases  of  so-called  hyper- 
plastic endometritis  or  uterine  fungosity  the  sharp  instrument  is  prefer- 
red, since  the  object  aimed  at  is  to  remove  the  entire  endometrium,  and 
not  simply  the  villous  projections  known  as  "  granulations."  Between 
the  sharp  curette  of  Sims  and  the  dull  wire  instrument  a  choice  may  be 
made  of  curettes  with  less  sharp  edges,  such  as  Hanks's  or  Recamier's, 
which  accomplish  the  desired  purpose  equally  well  with  less  risk. 

The  technique  of  the  operation,  though  simple,  should  be  carried  out 
in  all  its  details  if  success  is  desired.  A  few  operators  still  prefer  to 
place  the  patient  in  Sinis's  position.  The  dorsal  posture  seems  prefer- 
able for  several  reasons.  When  it  is  desirable  to  perform  another  ope- 
ration subsequently,  it  is  not  necessary  to  change  the  patient's  position ; 
the  cervix  can  be  exposed  equally  well  with  the  patient  on  the  back,  the 
uterus  can  be  steadied  by  one  hand  on  the  abdomen,  and  subsequent  irri- 
gation of  the  uterine  cavity  and  the  introduction  of  gauze  can  be  accom- 
plished more  easily  in  the  dorsal  posture.  The  patient  being  upon  her 
back  and  the  limbs  supported  by  a  leg-holder,  with  a  Kelly's  pad  placed 
beneath  the  buttocks,  the  external  genitals  and  vagina  are  thoroughly 
disinfected  as  for  a  radical  operation.  The  perineum  is  retracted  with 
Sims's  or  a  self-retaining  speculum,  such  as  Auvard's  or  Edebohl's. 
The  cervix  is  exposed,  the  anterior  lip  is  grasped  with  a  volsella  and 
steadied,  but  not  drawn  downward.  The  cervix  is  then  dilated,  first 
with  Sims's  and  then  with  Goodell's  or  Wathen's  two-branched  instru- 
ment. A  curette  of  proper  size  is  then  selected,  is  given  a  curve  cor- 
responding with  the  axis  of  the  uterus,  and  is  introduced  gently  between 
the  thumb  and  finger  and  passed  up  to  the  fundus.  It  is  then  drawn  up 
and  down  from  the  fundus  to  the  os  internum  with  a  gentle  scraping 
motion.  The  anterior,  posterior,  and  lateral  walls  are  curetted  in  turn, 
and  special  attention  is  paid  to  the  cornua,  where  uterine  fungosities  are 
most  apt  to  be  found.  The  motion  is  entirely  a  vertical  one,  rotation  of 
the  handle  of  the  instrument  being  inadvisable.  At  intervals  it  is  with- 
drawn in  order  to  remove  a  portion  of  the  detached  tissue.  There  is 
no  fixed  rule  as  to  the  time  to  be  devoted  to  curettage  in  a  given  case. 
This  is  largely  a  matter  of  experience,  and  depends  upon  the  size  of  the 
uterine  cavity  and  the  amount  of  material  to  be  removed.     It  is  advis- 
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able  to  continue  the  scraping  until  every  portion  of  the  uterine  wall 
gives  a  hard,  grating  sensation,  which  shows  that  the  submucous  mus- 
cular layer  has  been  reached.  After  the  first  dilatation  of  the  os  the 
uterine  cavity  is  thoroughly  irrigated  with  boiled  water  or  a  weak  anti- 
septic solution.  The  writer  prefers  for  this  purpose  a  small  glass  tube, 
the  OS  having  been  sufficiently  dilated  to  permit  a  free  return  flow. 
This  instrument  is  much  cleaner  than  the  double-current  catheters  com- 
monly in  use.  After  irrigation  curettage  should  be  repeated,  and  con- 
tinued as  long  as  any  tissue  can  be  removed.  The  application  of 
astringents  to  the  raw  surface  is  a  matter  of  choice.  It  has  been 
demonstrated  anatomically  that  the  destruction  of  the  diseased  tissue  is 
more  thorough,  and  the  regeneration  of  the  endometrium  more  complete, 
after  applications  of  liquor  ferri  subsulphatis  than  when  none  is  used. 
It  is  customary  to  introduce  a  strip  of  gauze  into  the  uterine  cavity  after 
curettage  for  the  purpose  of  drainage,  though  why  this  should  be  neces- 
sary in  aseptic  operations  is  not  clear. 

The  operation,  as  thus  described,  is  the  one  practised  in  ordinary 
cases  of  hyperplastic  endometritis.  Curettage  of  the  pregnant  uterus 
after  abortion  or  delivery  at  full  term  requires  more  care  because  of 
the  softening  and  thinning  of  the  uterine  wall.  The  dull  wire  curette  is 
particularly  applicable  to  this  class  of  cases.  A  sharp  instrument,  if 
employed,  is  to  be  used  very  carefully.  Subsequent  tamponade  of  the 
cavity  is  a  more  rational  procedure  in  such  cases,  especially  if  the 
retained  product  of  conception  has  become  infected,  since  the  gauze  not 
only  favors  drainage,  but  promotes  contraction  of  the  relaxed  organ. 
The  use  of  the  sharp  curette  or  spoon  within  the  uterine  cavity  for  the 
removal  of  malignant  neoplasms  is  now  seldom  resorted  to  except  for 
diagnostic  j)urposes  and  to  relieve  hemorrhage,  since  the  fact  has  been 
clearly  recognized  that  such  interference  often  hastens  the  spread  of  the 
disease,  and  is  attended  with  considerable  danger  of  perforation  of  the 
uterine  wall.  When  it  is  impossible  to  perform  a  radical  operation  it  is 
doubtful  if  much  benefit  is  derived  from  curettage  of  the  interior  of  the 
uterus,  with  or  without  subsequent  cauterization. 

The  dangers  of  the  operation  are  the  introduction  of  sepsis,  perfora- 
tion, and  the  lighting  up  of  a  latent  pelvic  inflammation.  The  former 
may  be  perfectly  eliminated.  A  few  cases  of  perforation  have  been 
recorded,  most  of  which  were  due  either  to  undue  violence  or  to  patho- 
logical softening  of  the  uterine  wall.  In  an  aseptic  case  no  bad  result 
should  follow.  In  a  case  of  septic  endometritis  an  immediate  resort  to 
abdominal  section  may  be  necessary.  It  was  formerly  held  that  the 
operation  was  absolutely  contraindicated  in  all  cases  of  disease  of  the 
ovaries  and  tubes,  fixation  of  the  uterus,  or  parametric  inflammation,  but 
if  care  is  exercised  not  to  make  undue  traction  on  the  uterus  and  abso- 
lute asepsis  is  observed,  such  cases  may  be  handled  with  impunity ;  in 
fact,  the  operation  was  formerly  recommended  for  the  purpose  of  favoring 
the  escape  of  the  contents  of  a  diseased  tube  into  the  uterine  cavity — 
a  result,  however,  which  has  been  questioned  by  competent  observers. 

Imperfect  Invagination  of  the  Cervix. — Under  this  term 
Skene  describes  a  congenital  anomaly  in  which  the  anterior  vaginal 
wall  is  attached  to  the  cervix  at  a  much  lower  level  than  the  posterior, 
with  the  result  that  the  cervix  is  bent  forward  so  as  to  lie  in  the  long: 
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axis  of  the  vagina.  He  corrects  this  malposition  by  a  simple  operation. 
With  the  patient  in  Sims's  position  the  posterior  lip  of  the  cervix  is 
drawn  backward  with  a  volsella,  so  as  to  put  the  anterior  vaginal  wall 
on  the  stretch  at  the  point  where  it  is  reflected  on  to  the  cervix.  A 
transverse  incision  an  inch  long  is  made  three-fourths  of  an  inch  in 
front  of  the  os,  varying  in  depth  from  a  quarter-  to  a  half-inch,  and  the 
vaginal  mucous  membrane  is  dissected  up  for  a  little  distance  from  the 
€dge  of  the  wound,  as  in  ordinary  flap-splitting  operations.  When  a 
tenaculum  is  inserted  in  the  middle  of  either  edge  of  the  wound  and  the 
two  are  drawn  apart,  a  diamond-shaped  raw  surface  is  formed,  which  is 
closed  transversely  with  three  or  four  silk  or  silkworm-gut  sutures.  It 
is  evident  that  by  thus  lengthening  the  anterior  vaginal  wall  and  reliev- 
ing the  traction  on  the  anterior  lip  of  the  cervix,  the  latter  is  thrown 
backward,  so  that  the  os  points  nearly  in  its  normal  direction. 

Neoplasms. 

Benign  Growths. — Tliese  are  recognized  clinically  as  pedunculated 
and  sessile,  and  are  with  rare  exceptions  fibromata  containing  more  or 
less  myomatous  or  myxomatous  tissue.  So-called  mucous  polyps  are 
small  glandular  or  fibro-myxomatous  growths  seldom  exceeding  a  marble 
in  size.  The  pedicle  may  be  attached  at  any  point  in  the  cervical  canal 
or  above  the  os  internum,  and  the  growth  may  present  at  the  os  exter- 
num or  protrude  from  it.  If  small,  they  either  give  rise  to  no  symptoms, 
or  to  only  a  moderate  leucorrhoea.  The  larger  polypi  not  infrequently 
cause  menorrhagia,  obstruction  to  the  menstrual  flow,  sterility,  and  ill- 
defined  aches  and  pains. 

The  treatment  is  simple.  Since  the  cervical  canal  is  already  dilated 
by  the  growth,  the  latter  is  readily  accessible,  though  occasionally  it  may 
be  necessary  to  stretch  or  incise  the  os  externum  in  order  to  remove  it. 
Strict  asepsis  is  necessary,  as  serious  consequences  have  followed  even 
these  trivial  operations  when  conducted  in  the  office,  or  with  unclean  in- 
struments. General  anaesthesia  is  not  required.  The  polypus  is  grasped 
with  a  volsella,  is  drawn  well  downward,  and  twisted  several  times  around 
the  pedicle,  which  will  nearly  always  give  way  close  to  its  base.  If  the 
pedicle  is  somewhat  thick,  it  is  divided  with  scissors  after  making 
torsion,  the  base  being  touched  with  the  cautery  if  there  is  a  tendency 
to  hemorrhage,  which,  however,  can  always  be  controlled  with  packing. 
The  ecraseur  and  galvano-cautery  are  also  used.  Pedunculated  fibroids 
may  spring  from  any  portion  of  the  uterine  cavity,  and  vary  in  size  from 
a  pea  to  the  foetal  head  at  term.  They  may  be  confined  to  the  uterine 
cavity,  may  appear  at  the  os  externum,  or  completely  fill  the  vagina, 
presenting  at  the  vaginal  outlet.  They  sometimes  give  rise  to  prolapsus 
and  even  to  inversion.  They  may  be  single  or  multiple,  and  are  often 
associated  with  interstitial  and  subperitoneal  tumors.  It  is  important 
to  bear  in  mind  a  few  anatomical  facts  in  connection  with  fibroid  polypi, 
especially  the  prominent  symptom — hemorrhage.  The  latter  is  due  not 
to  the  presence  of  the  tumor  so  much  as  to  the  accompanying  endome- 
tritis ;  hence  the  menorrhagia  does  not  correspond  in  degree  with  the  size 
of  the  tumor.  Moreover,  the  bleeding  attributed  to  large  interstitial  or 
subperitoneal  growths  is  frequently  found  after  removal  of  the  mass  to 
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have  been  due  to  a  small  intra-uterine  polypus,  the  jjresence  of  which 
had  been  unsuspected.  This  also  furnishes  an  explanation  of  the  fail- 
ure of  many  palliative  operations  (electrolysis,  curettage,  ligation  of  the 
uterine  arteries,  or  even  castration)  to  relieve  this  symj^tom.  The  recog- 
nition of  a  small  intra-uterine  polypus  is  not  easy  when  the  uterus  is  only 
moderately  enlarged  and  the  cervix  is  long  and  undilated.  Its  presence 
may  be  suspected,  but  the  diagnosis  is  not  certain  until  the  uterine 
cavity  has  actually  been  palpated  with  the  finger,  which  takes  the  pre- 
cedence over  all  other  instruments  in  this  exploration,  A  soft  polypus 
gives  no  distinct  sensation  when  the  sound  is  introduced,  and,  while  the 
sharp  curette  may  bring  away  small  mucous  polypi  and  bits  of  hyper- 
trophied  mucosa,  it  may  glide  over  a  larger  growth  without  detecting  it. 
In  spite  of  the  preference  given  by  recent  writers  for  divulsion  with  steel 
instruments,  any  one  who  has  had  much  experience  with  them  must 
admit  that  for  thorough  dilatation  of  the  os  internum,  and  softening  and 
relaxation  of  the  tissues,  tents  are  still  unsurpassed,  and,  if  proper  pre- 
cautions are  observed,  are  as  safe  as  other  instruments.  Rules  for  their 
introduction  will  be  found  in  works  on  gynecology.  Theoretically,  their 
insertion  is  an  easy  matter,  but  practically  they  seldom  accomplish  what 
is  desired,  because  they  slip  out  of  the  os  internum  and  only  dilate  the 
cervical  canal.  When  one  hears  of  cases  in  which  the  uterine  wall  has 
been  perforated,  or  sepsis  introduced,  by  a  tent,  he  can  only  infer  that 
the  accident  probably  happened  to  a  man  in  whose  hand  any  instrument 
would  have  been  equally  dangerous. 

Intra-uterine  polypi  are  handled  somewhat  differently  according  to 
their  location  and  the  size  of  the  pedicle.  If  the  latter  is  slender,  it  can 
often  be  severed  by  simple  torsion,  assisted  by  the  scissors  or  Thomas's 
spoon-saw.  The  latter  instrument  has  fallen  into  disrepute  by  reason  of 
cases  of  perforation  of  the  uterine  wall  that  have  been  re^jorted.  In  all 
of  these  it  was  used  to  enucleate  sessile  tumors — a  dangerous  procedure 
at  the  best — but  when  applied  to  its  legitimate  use — severing  the  pedicle 
of  a  growth  that  cannot  be  reached  in  any  other  way — it  is  a  safe  and 
valuable  instrument.  While  strong  traction  and  torsion  are  made  the 
spoon  is  pressed  closely  against  the  pedicle  at  the  point  where  it  springs 
from  the  tumor,  and  a  gentle  rotary  motion  is  used  until  the  pedicle  is 
felt  to  give  way.  By  keeping  close  to  the  tumor  the  danger  of  injuring 
the  uterine  wall  is  reduced  to  a  minimum,  even  when  the  pedicle  is  quite 
short.  If  the  latter  can  be  encircled  with  the  galvano-caustic  wire,  it 
can  be  divided  more  smoothly  and  with  less  risk  of  hemorrhage.  In 
the  case  of  large,  fleshy  pedicles  this  may  be  quite  profuse,  so  that  the 
surgeon  should  be  prepared  to  give  at  once  a  douche  of  hot  water, 
diluted  vinegar,  or  tincture  of  iodine.  If  the  bleeding  continues  and  the 
uterus  fails  to  contract  promptly,  its  cavity  should  be  tightly  packed 
with  gauze  bandage,  ergotin  being  administered  hypodermically.  It  is 
advisable  to  go  over  the  endometrium  thoroughly  with  a  sharp  curette 
(avoiding  the  stump  of  the  pedicle)  in  order  to  remove  the  granulations, 
which  are  the  true  cause  of  the  menorrhagia.  If  smaller  growths  are 
discovered  on  palpation,  they  may  be  removed  with  the  curette  or  with 
Emmet's  curette-forceps — a  useful  instrument  for  seizing  and  withdraw- 
ing any  neoplasm  or  foreign  body  from  the  uterine  cavity,  especially  retained 
products  of  conception.     The  reader  is  cautioned  never  to  grasp  any  neo- 
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plasm  or  tissue  attached  to  the  uterine  wall  with  it,  except  under  the  gui- 
dance of  the  finger,  since  several  cases  of  perforation  have  been  reported 
in  the  hands  of  experts,  who  trusted  too  blindly  to  their  experience  and 
failed  to  recognize  that  the  wall  was  abnormally  thin  or  softened. 

Modifications  of  the  technique  may  be  required  under  certain  con- 
ditions. When  a  large  tumor  presents  at  the  os,  it  may  be  advisable  to 
split  the  cervix  bilaterally  in  order  to  remove  it,  the  wound  being  after- 
ward closed  with  wire  sutures  like  an  ordinary  laceration.  Tumors 
the  size  of  the  foetal  head  are  sometimes  delivered  with  obstetric  forceps 
or  removed  piecemeal,  as  will  be  described  later.  The  removal  of  sessile 
submucous  fibroids,  or  of  those  which  are  partly  interstitial  and  partly 
submucous,  is  an  operation  which  should  only  be  done  by  an  expert.  In 
spite  of  the  mortality  which  attended  it  before  the  advent  of  modern 
asepsis,  it  was  much  more  popular  than  it  is  at  the  present  day,  when 
hysterectomy  has  become  so  much  easier  and  safer.  Still,  conservative 
surgery  is  always  commendable,  and  when  the  uterus  and  adnexa  can  be 
spared  without  too  much  risk  to  the  patient,  and  at  the  same  time  a  per- 
manent cure  can  be  effected,  the  surgeon  should  follow  the  conservative 
course,  especially  if  it  is  in  accordance  with  the  expressed  wish  of  the 
patient.  Under  some  circumstances  palliative  surgical  treatment  is  ad- 
visable, especially  where  the  patient  is  near  the  menopause,  the  only 
symptom  being  menorrhagia,  and  her  general  condition  such  that  no 
risk  is  incurred  in  deferring  a  radical  operation.  The  presence  of  a  long, 
rigid  cervix  and  the  probability  that  the  tumor  is  mostly  intramural 
would  contraindicate  enucleation  per  vaginam.  In  such  cases  thorough 
curettage  of  the  uterine  cavity  may  check  the  hemorrhage  for  several 
months,  and,  even  if  it  is  repeated  several  times  before  the  establishment 
of  the  climacteric,  many  patients  would  prefer  this  means  of  relief  to 
incurring  the  risks  of  hysterectomy.  With  the  electrical  treatment  of 
uterine  fibroids  we  have  nothing  to  do  here  :  the  haemostatic  effect  of  the 
galvanic  current  is  practically  the  same  as  curettage — i.  e.  destruction  of 
the  hypertrophied  endometrium.  Necrosis  of  the  tumor  is  an  occasional 
ill  result  which  should  not  be  overlooked. 

Ligation  of  the  uterine  arteries  is  another  palliative  operation  which 
has  been  advocated,  especially  by  Gottschalk  and  Martin,  the  purpose  of 
which  is  to  cut  off  the  principal  blood-supply  of  the  uterus.  The  prep- 
aration of  the  patient  is  the  same  as  for  vaginal  hysterectomy,  the  patient 
being  in  the  dorsal  position.  Some  operators  simply  draw  the  cervix 
downward  and  to  one  side,  and  sweep  a  large  full-curved  needle  armed 
with  heavy  catgut  upward  and  backward  through  the  lateral  vaginal  fornix 
close  to  the  uterus,  aiming  to  carry  it  high  enough  to  include  the  uterine 
artery,  and  to  emerge  an  inch  behind  the  point  of  entrance.  The  suture 
is  tied  tightly  and  a  similar  one  is  introduced  on  the  opposite  side.  In  the 
writer's  opinion,  this  is  a  blind  procedure,  and  in  view  of  the  variable 
distance  of  the  artery  above  the  base  of  the  broad  ligament  it  is  impos- 
sible to  tell  positively  whether  the  main  trunk  has  been  tied  or  only  one 
of  its  lower  branches.  Moreover,  the  danger  of  wounding  the  artery  or 
the  bladder  is  not  inconsiderable.  Boldt  prefers  to  open  Douglas's  pouch 
and  to  introduce  the  finger  as  a  guide.  He  makes  a  semicircular  incis- 
ion around  the  cervix  on  either  side  and  pushes  the  bladder  upward, 
locating  the  artery  by  the  touch  and  passing  a  catgut  ligature  from  before 
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backward,  afterward  closing  the  wounds  in  the  vaginal  fornix.  The 
after-treatment  is  simple,  consisting  in  a  light  tamponade  of  iodoform 
gauze,  renewed  once  or  twice,  followed  by  vaginal  douches.  The  opera- 
tion is  limited  to  small  intramural  tumors  of  moderate  size  where  the 
uterus  can  be  drawn  w^ell  downward.  As  to  the  results,  we  must  accept 
the  statements  of  those  who  have  had  considerable  experience  with  the 
operation  as  regards  the  prompt  relief  of  menorrhagia  and  diminution  in 
the  size  of  the  uterus.  Those  who  have  observed  the  rich  vascular  sup- 
ply of  the  broad  ligaments  during  hystero-myomectomy  must  be  some- 
what skeptical  with  regard  to  the  results  obtained  by  ligating  the  uterine 
arteries  alone. 

Among  other  palliative  or  incomplete  operations  are  simple  dilatation 
of  the  cervix,  which  sometimes  relieves  hemorrhage  and  allows  the  ute- 
rine contractions  to  force  the  tumor  down  into  the  os,  and  splitting  of 
the  capsule  of  the  tumor  so  that  the  blood-vessels  retract  and  bleeding 
is  checked.  Ergot  is  administered  after  the  latter  procedure  with  the 
hope  of  causing  extrusion  of  the  growth.  Partial  removal  has  also  been 
advocated — a  procedure  which  does  not  commend  itself  to  the  surgeon 
for  obvious  reasons,  especially  the  danger  of  sepsis. 

For  the  successful  performance  of  vaginal  enucleation,  or  morcellement, 
it  is  necessary  that  the  cervical  canal  should  be  thoroughly  dilated  before- 
hand, or  that  sufficient  room  should  be  obtained  by  free  incision  of  the 
cervix,  and  that  it  should  be  demonstrated  by  careful  examination  that 
the  bulk  of  the  tumor  projects  into  the  uterine  cavity.  The  tumor  is 
seized  with  a  stout  volsella  and  is  drawn  downward  into  the  cervix,  or, 
if  possible,  through  the  os  internum.  While  strong  traction  is  main- 
tained, portions  of  the  mass  are  removed  wdth  scissors  until  the  base  is 
reached,  when  the  operator  proceeds  more  carefully,  examining  fre- 
quently in  order  to  determine  the  thickness  of  the  uterine  wall  over  the 
tumor.  The  uterus  may  be  partially  inverted  without  danger.  The 
organ  contracts  as  the  size  of  the  growth  is  reduced,  and  assists  in 
forcing  it  downward  through  the  os ;  or  the  capsule  of  the  tumor  is 
incised  freely  at  the  most  accessible  point,  and  if  possible  it  is  shelled 
out  entire  with  the  linger  or  spoon-saw,  downward  traction  being  exer- 
cised as  before.  When  complete  enucleation  is  impossible,  the  tumor  is 
removed  by  morcellation.  As  much  of  the  capsule  as  is  practicable 
is  then  excised  with  scissors,  the  cavity  being  packed  with  iodoform 
gauze. 

Bangers. — Before  beginning  an  operation  for  the  removal  of  an  intra- 
uterine growth  which  presents  at  the  os  externum,  or  fills  the  vagina,  it 
is  important  to  determine  the  fact  that  it  is  a  neoplasm,  and  not  the 
inverted  uterus.  If,  as  sometimes  happens,  the  diagnosis  is  doubtful,  it 
is  advisable  to  make  a  free  incision  into  the  mass,  when  its  true  nature 
will  be  apparent.  Inversion  may  coexist  with  a  tumor,  in  which  case 
there  is  considerable  danger  of  removing  a  portion  of  the  uterus  with 
the  growth. 

Hemorrhage  is  seldom  profuse,  as  it  is  prevented  by  maintaining 
steady  traction  as  well  as  by  the  uterine  contractions.  Occasionally  the 
uterus  is  flabby  and  refuses  to  contract,  but  the  gauze  tamponade  will 
excite  contraction  as  well  as  arrest  the  bleeding. 

Perforation  of  the  uterine  wall  with  the  spoon-saw  is  most  apt  to 
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occur  during  the  removal  of  sessile  growths  situated  at  the  fundus.  It 
is  avoided  by  proceeding  with  great  care  when  the  base  of  the  tumor  is 
reached,  hugging  the  growth  with  the  instrument,  and  by  making  fre- 
quent bimanual  examinations  during  the  course  of  the  operation.  Should 
a  small  opening  be  made,  no  ill  results  need  be  feared  in  an  aseptic  ope- 
ration, as  healing  will  occur  spontaneously  if  a  gauze  tampon  is  intro- 
duced. Larger  perforations,  especially  if  there  is  prolapse  of  omentum 
or  a  loop  of  gut,  require  immediate  coeliotomy  with  suture  of  the  wound, 
or  hysterectomy,  as  may  seem  best  after  opening  the  abdomen. 

Septic  infection  is  to  be  feared  when  portions  of  the  growth,  or  most 
of  the  capsule,  is  left  behind  ;  hence  the  necessity  of  thorough  removal. 
Subperitoneal  fibroids  impacted  in  Douglas's  pouch,  especially  those 
springing  from  the  lower  uterine  segment,  can  be  removed  through 
the  posterior  vaginal  fornix,  the  technique  being  the  same  as  in  vaginal 
oophorectomy  (g.  v.). 

Malignant  Neoplasms. — The  consensus  of  opinion  in  regard  to 
malignant  disease  of  the  uterus  now  favors  complete  extirpation  if  the 
case  is  in  the  operable  stage,  but,  since  in  this  country  at  least,  only 
about  5  per  cent,  of  the  patients  who  are  referred  to  the  surgeon  can 
be  regarded  as  favorable  subjects  for  a  radical  operation,  it  follows  that 
he  is  frequently  called  upon  to  adopt  palliative  measures  with  the  view 
of  relieving  symptoms  and  prolonging  life. 

Operations  for  Malig-nant  Disease. — While  it  is  impossible  to  enter 
exhaustively  into  this  subject,  it  may  be  stated  in  general  that  total 
vaginal  extirpation  of  the  uterus  is  now  regarded  as  proper  treatment 
for  carcinoma  of  the  cervix  in  its  incipient  stage,  but  it  is  impossible  to 
ignore  the  favorable  statistics  of  those  who  still  believe  that  the  disease 
can  be  as  thoroughly  treated  by  amputation  of  the  cervix  alone,  while 
the  mortality  is  much  lower.  The  surgeon  must  be  guided  in  his  decis- 
ion as  to  the  amount  of  tissue  to  be  removed  by  the  extent  of  the  dis- 
ease and  the  involvement  of  the  surrounding  part,  as  well  as  by  the 
general  condition  of  the  patient.  When  it  is  confined  to  the  portio,  or 
the  cervix  proper,  the  uterus  being  freely  movable,  without  infiltration 
of  the  broad  ligaments,  so-called  high  amputation  is  performed.  Even 
when  the  disease  has  extended  to  the  vagina  it  is  possible  to  excise  the 
intravaginal  portion  of  the  cervix  and  remove  the  neoplasm  entirely. 
In  advanced  cases  with  extensive  ulceration,  where  the  broad  liga- 
ments are  generally  involved,  thorough  curettage  of  the  cervix  and 
cauterization  are  alone  admissible. 

High  Amputation. — The  patient  may  be  either  in  the  dorsal  or  lateral 
posture.  The  redundant  portion  of  the  growtli  having  been  removed 
with  a  sharp  spoon,  and  the  cervix  seared  with  the  thermo-cautery, 
the  cervix  is  seized  with  a  strong  volsella  and  is  drawn  forcibly  down- 
ward. An  incision  is  then  carried  around  the  vaginal  roof  at  least  half 
an  inch  outside  of  the  actual  limit  of  the  disease.  Still  making  firm 
traction,  the  operator  dissects  off  with  blunt-pointed  scissors  or  the 
finger  the  bladder  in  front,  the  posterior  wall  of  the  vagina  behind ; 
the  bladder  is  pushed  upward  to  the  level  of  the  os  internum,  while 
behind  the  dissection  is  carried  up  as  high  as  Douglas's  pouch.  The 
bases  of  the  broad  ligaments  are  exposed  laterally.  If  the  disease  is 
limited  to  the  portio  vaginalis,  the  cervix  alone  may  now  be  amputated, 
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a  cone-shaped  portion  being  removed,  the  apex  of  which  is  the  os  inter- 
num. If  the  disease  has  extended  as  high  as  the  body  of  the  uterus,  the 
stump  is  drawn  down  and  a  second  cone-shaped  portion  is  removed,  its 
apex  being  well  above  the  os  internum.  The  hemorrhage  is  usually 
slight  as  long  as  firm  traction  is  exerted  on  the  cervix,  but  as  soon  as 
this  is  relaxed  it  is  apt  to  be  quite  profuse,  sometimes  necessitating 
ligation  of  the  uterine  arteries.  This  operation  may  be  made  so  thor- 
ough as  to  leave  scarcely  more  than  one-third  of  the  uterus.  The 
raw  surface,  after  thorough  irrigation,  is  dried,  charred  with  the  gal- 
vano-cautery  or  Paquelin,  and  packed  with  iodoform  gauze.  There  is 
usually  slight  reaction  after  this  operation,  the  patient  making  a  rapid 
recovery.  It  is  important  that  the  sound  should  be  passed  at  inter- 
vals for  several  months  in  order  to  ensure  patency  of  the  canal. 

The  same  operation  is  performed,  but  more  thoroughly  and  with  less 
risk  of  hemorrhage,  by  the  galvano-cautery,  as  advocated  by  Dr.  Byrne. 
His  operation  is  briefly  as  follows :  As  much  of  the  diseased  tissue  as 
possible  is  scraped  away  with  a  sharp  spoon,  and  the  surface  is  then  thor- 
oughly charred  with  a  dome-shaped  cautery.  The  cervix  being  drawn 
down  with  the  volsella,  a  circular  incision  is  made  around  it  with  the 
cautery-knife  raised  to  a  dull  heat.  Maintaining  the  traction,  a  large  cone- 
shaped  mass  is  then  excised,  the  apex  of  which  is  within  the  os.  The 
excision  is  conducted  very  slowly  with  a  moderate  degree  of  heat,  which 
effectually  controls  any  hemorrhage.  The  peritoneal  cavity  is  sometimes 
opened  posteriorly,  but  rarely  with  any  ill  effect,  the  action  of  the  cautery 
being  aseptic,  as  well  as  destructive  to  outlying  groups  of  cancer-cells. 

The  after-treatment  is  very  simple,  and  consists  in  the  application  of 
a  tampon  saturated  in  a  styptic  solution  of  acetic  acid.  The  uterine 
arteries  are  frequently  divided  in  this  operation,  yet  so  effectual  is  the 
hsemostatic  action  of  the  cautery  that  they  rarely  give  trouble.  After 
the  cervix  has  been  removed,  a  dome-shaped  cautery  is  carried  up  into 
the  uterine  cavity  and  its  interior  is  thoroughly  charred. 

In  an  advanced  case  of  malignant  disease  considerable  benefit  is 
afforded  by  curettage  of  the  diseased  tissue,  followed  by  cauterization. 
Not  only  is  the  ulcerating  process  temporarily  arrested,  but  the  hemor- 
rhages are  checked,  and  a  healthy  granulating  surface  is  substituted  for 
the  former  sloughing  tissue.  This  operation,  though  simple,  requires 
considerable  care.  Extended  observation  has  convinced  the  writer  that 
when  the  disease  has  extended  to  the  body  of  the  uterus  and  the  patient's 
health  has  become  seriously  affected  the  operation  is  of  doubtfnl  utility. 
The  ordinary  Simon's  spoon  and  volsella  are  the  only  instruments  needed. 
The  spoon  should  be  used  freely  for  the  removal  of  all  exuberant  can- 
cerous tissue.  Especial  care  should  be  exercised  to  avoid  perforation  of 
the  bladder  and  rectum,  as  the  septa  are  sometimes  extremely  thin.  At 
the  beginning  of  the  operation  it  is  wise  to  introduce  a  sound  into  the 
bladder  in  order  to  exactly  locate  the  position  of  this  viscus.  A  curette 
may  be  used  Avithin  the  uterine  cavity  and  a  considerable  portion  of  the 
organ  removed.  The  operator  should  always  remember  that  the  danger 
of  perforating  the  wall  is  not  a  slight  one.  Hemorrhage  is  often  quite 
severe,  but  is  controlled  by  charring  the  tissues  with  the  Paquelin  cautery. 
A  tamponade  of  iodoform  gauze,  preceded  by  the  application  of  equal 
parts  of  iodoform  and  tannin  to  the  charred  surface,  is  an  effective  dress- 
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ing.  It  is  to  be  removed  at  the  end  of  forty-eight  hours  and  the  patient 
given  daily  irrigations  of  creolin,  1  :  600  or  1  :  800. 

Operations  for  Tra-umatism. — Laceration  of  the  cervix  is  a  lesion 
the  importance  of  which  was  originally  pointed  out  by  Dr.  Emmet,  with 
whose  views  the  profession  is  familiar.  It  should  be  stated,  however, 
that  among  the  modern  school  of  gynecologists  there  are  some  who  not 
only  deny  the  pathological  importance  of  the  condition,  but  claim  that 
Emmet's  operation  is  unnecessary.  The  indications  for  the  operation 
are  more  limited  than  formerly  supposed  and  greater  care  is  exercised 
in  selecting  cases. 

Operations  upon  the  cervix  may  be  immediate  or  secondary. 

Immediate  Trachelorrhaphy. — The  writer  once  took  the  position  that 
immediate  closure  of  a  lacerated  cervix  was  not  only  unnecessary,  but 
unjustifiable  except  for  the  prevention  of  alarming  hemorrhage.  Serious 
tears  of  the  cervix  extending  to  the  vaginal  junction  and  involving  the 
circular  artery  are  most  apt  to  occur  in  difficult  deliveries,  especially 
after  version,  when  the  cervix  has  been  incompletely  dilated.  The 
hemorrhage  may  be  so  profuse  as  to  make  it  necessary  to  insert  sutures 
at  once  in  order  to  save  the  patient.  The  immediate  operation  is  by  no 
means  an  easy  one,  since  it  requires  a  good  light,  skilled  assistants,  and 
proper  instruments,  all  of  which  are  usually  absent  in  the  lying-in 
room. 

After  every  difficult  labor  in  which  hemorrhage  persists  in  spite  of 
thorough  contraction  of  the  uterus  the  accoucheur  should  at  once  suspect 
that  the  cervix  has  been  extensively  lacerated.  It  is  not  always  easy 
to  recognize  the  nature  of  the  injury  immediately  after  delivery,  since 
the  parts  are  so  relaxed  and  contused  that  it  is  difficult  to  distinguish  the 
line  of  separation  between  the  cervix  and  vagina.  The  laceration  may 
be  unilateral,  usually  on  the  left  side,  but  in  the  cases  to  which  reference 
is  made  it  is  generally  bilateral.  The  patient,  still  under  the  influence 
of  an  anaesthetic,  is  drawn  down  to  the  edge  of  the  bed  with  the  knees 
flexed  and  the  feet  supported  by  a  nurse  or  assistant  on  either  side.  By 
retracting  the  perineum  with  a  speculum  the  parts  are  brought  more 
clearly  into  view,  but  since  this  instrument  is  often  absent  the  operator 
may  seize  the  anterior  lip  of  the  cervix  with  a  volsella  and  draw  it  down 
to  the  vulva.  Then,  during  constant  irrigation  or  sponging  with  pledgets 
of  absorbent  cotton,  he  passes  a  large  curved  needle  threaded  with  stout 
silk  or  silkworm  gut  deeply  beneath  the  angle  of  the  tear,  his  object 
being  to  secure  the  torn  artery.  This  suture  is  tied  and  held  by  an 
assistant,  and  other  sutures  to  the  number  of  three  or  four  are  passed 
through  both  lips  of  the  cervix.  Care  should  be  taken  not  to  close 
the  OS  too  tightly,  in  order  to  allow  ample  room  for  drainage  of  the 
secretions.  The  sutures  are  left  long,  and  the  vagina  is  thoroughly 
irrigated  with  an  antiseptic  solution.  If  the  perineum  is  torn,  it  is  re- 
paired at  once.  The  writer  has  had  the  satisfaction  in  two  cases  of 
feeling  that  he  probably  saved  the  life  of  his  patient  by  prompt  resort  to 
this  measure.  He  has  recently  extended  the  operation  in  private  as  well 
as  hospital  practice  to  cases  without  hemorrhage  in  which  the  existence 
of  extensive  tears  was  recognized.  The  result  has  been  most  gratify- 
ing, the  cervix  being  restored  to  its  normal  condition  after  involution. 
The  immediate  operation  under  these  circumstances  is  indicated  not  only 
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to  prevent  future  trouble,  but  also  to  eliminate  the  possibility  of  sepsis 
by  promoting  immediate  union  of  the  torn  surfaces.  It  was  formerly 
believed  that  the  tissues  were  so  contused  that  union  would  not  take 
place,  but  later  experience  has  proved  that  this  is  not  the  case.  As 
before  stated,  the  operation  should  not  be  performed  blindly  :  the  sur- 
geon must  see  exactly  what  he  is  doing,  else  he  may  insert  the  sutures, 
not  through  the  cervix,  but  through  the  vagina,  or  may  even  pass  them 
into  the  peritoneal   cavity. 

Intermediate  Trachelorrhaphy. — By  this  term  we  understand  suture 
of  the  torn  cervix  within  a  few  days  or  weeks  after  the  injury  has 
occurred — that  is,  before  the  uterus  has  undergone  complete  involution. 
Excellent  results  have  been  obtained  in  this  way,  but,  aside  from  the 
objections  which  would  naturally  be  raised  by  the  patient  who  has  under- 
gone a  severe  labor  to  having  another  operation  during  the  puerperium, 
is  the  fact  that  the  tissues  are  often  so  soft  and  in  such  an  unhealthy 
condition  that  union  does  not  take  place. 

Emmet's  operation  is  indicated  in  cases  of  unilateral  or  bilateral 
laceration  of  the  cervix  extending  to  the  vaginal  junction,  accompanied 
by  more  or  less  erosion  and  induration.  If  for  no  other  reason,  its 
performance  under  these  circumstances  should  be  regarded  as  a  wise 
prophylactic  measure,  since  these  erosions  are  unquestionably  the  frequent 
cause  of  the  development  of  epithelioma.  Most  gynecologists  admit 
that  subinvolution  of  the  uterus  and  endometritis  are  directly  due  to  this 
condition,  while  a  smaller  number  refer  many  neuroses  to  the  torn  cer- 
vix. It  used  to  be  customary  to  subject  the  patient  to  weeks  or  months 
of  preparatory  treatment  before  performing  the  operation,  but  now  this 
is  usually  regarded  as  unnecessary.  Among  the  contraindications  to  the 
operation  are  such  conditions  as  would  not  be  eliminated  by  the  ope- 
ration itself,  but  would  persist  as  causes  of  discomfort  and  ill-health. 
For  example,  there  would  be  no  object  in  repairing  a  torn  cervix  in  the 
case  of  a  patient  with  a  uterine  neoplasm,  or  with  displacement  and 
fixation  of  the  organ,  or  with  tubal  or  ovarian  disease  which  was  really 
the  cause  of  the  symptoms.  The  most  favorable  results  are  obtained  in 
cases  of  uteri  which  are  freely  movable,  and  where  there  is  no  evidence 
of  acute  or  subacute  disease  of  the  perimetric  tissues.  It  should  also  be 
remembered  that  where  laceration  and  relaxation  of  the  pelvic  floor 
coexist,  repair  of  the  cervix  alone  is  simply  one  step  in  the  treatment, 
since  it  is  necessary  not  only  to  restore  the  cervix  to  its  normal  con- 
dition, but  to  provide  adequate  support  for  the  enlarged  uterus  by 
repairing  the  floor. 

It  is,  as  stated  elsewhere,  the  common  practice  to  operate  upon  the 
cervix  and  perineum  at  one  sitting.  Endometritis  being  a  constant 
accompaniment  of  lacerated  cervix,  thorough  curettage  of  the  uterine 
cavity  should  be  performed  as  a  preliminary  step  to  trachelorrhaphy. 
It  is  frequently  necessary  to  dilate  the  cervical  canal  in  these  cases, 
especially  if  there  is  any  contraction  at  the  os  internum. 

Operation. — The  patient,  having  been  j^repared  as  for  other  gyne- 
cological operations  by  shaving  the  pubes  and  thorough  disinfection 
of  the  external  genitals  and  vagina,  is  placed  either  upon  the  back 
or  in  the  Sims  position.  The  majority  of  gynecologists  still  prefer  the 
latter,  but  the  dorsal  posture  offers  many  advantages,  especially  if  it 
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is  proposed  to  perform  perineorrhaphy  at  the  same  time.  If  the  patient 
is  on  the  back,  the  legs  are  supported  by  the  usual  braces.  A  Sims 
speculum  is  introduced,  and  is  held  by  a  nurse  on  the  right.  The 
assistant  to  the  left  sponges.  The  operator  sits  upon  a  low  chair,  his 
back  to  the  window,  with  a  table  at  his  side  on  which  are  placed  the 
instruments,  ligatures^  and  sutures.     Few  instruments  are  necessary  for 

Fig.  370. 


Introduction  of  sutures  in  trachelorrhaphy. 


this  operation — a  small  volsella,  two  or  three  tenacula,  an  ordinary  pair 
of  sharp-pointed  uterine  scissors,  wire  scissors,  a  needle-holder,  shield 
and  twister,  needles,  and  silkworm  gut  or  jSTo.  26  or  27  silver  wire.  The 
scissors  devised  by  Dr.  Boldt  the  writer  has  found  esjDccially  useful  in 
this  operation.  The  cervix  is  firmly  grasped  with  the  volsella,  which  is 
held  by  an  assistant.  The  surgeon  should  learn  to  operate  without 
drawing  the  cervix  down — i.  e.  the  uterus  being  in  situ — since  damage 
may  be  done  by  making  too  strong  traction  on  the  cervix.  After  curet- 
tage and  irrigation  of  the  uterine  cavity  the  operator  inserts  his  tenacu- 
lum deeply  beneath  the  angle  of  the  tear  on  the  left  side  and  with  the 
scissors  marks  out  the  line  of  incision.  This  is  a  useful  preliminary 
step,  for  it  prevents  him  from  making  too  deep  a  cut.  Considerable  judg- 
ment is  necessary  with  regard  to  the  amount  of  tissue  to  be  removed.  A 
timid  operator  may  excise  too  little,  while  the  bold  and  rapid  surgeon 
may  make  his  preliminary  incision  so  deep  in  the  angle  of  the  tear  as  to 
enter  the  subperitoneal  space.  The  aim  should  be  to  remove  all  cicatri- 
cial tissue  and  to  leave  a  fresh,  even  surface  on  each  lip.  In  cases  of  ex- 
tensive laceration  where  considerable  tissue  is  removed  a  branch  of  the 
circular  artery  may  be  divided,  which  gives  rise  to  a  smart  hemorrhage. 
This  is  readily  controlled  by  passing  a  needle  beneath  the  angle  of  the 
tear  and  twisting  a  wire,  which  is  then  handed  to  an  assistant  to  hold. 
A  similar  denudation  is  made  on  the  opposite  side,  the  operator  being 
careful  to  leave  an  undenuded  strip  of  mucous  membrane  on  each  lip 
at  the  site  of  the  cervical  canal.  Having  irrigated  the  raw  surfaces 
thoroughly,  the  next  step  is  the  introduction  of  the  sutures.  The  best 
needles  are  Emmet's  curved  trocar-pointed.  They  should  be  of  moderate 
length,  with  large  eyes.  It  is  customary  to  pass  the  sutures  first  on 
the  right  side.  The  first  suture  is  entered  about  a  quarter  of  an  inch 
from  the  raw  surface^  on  the  posterior  lip,  close  to  the  angle.     It  is. 
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passed  almost  at  right  angles  to  the  axis  of  the  canal  and  emerges 
deeplv  beneath  the  denuded  surface.  It  is  then  inserted  at  a  corre- 
sponding point  anteriorly,  is  carried  under  the  denuded  surface  again, 
and  is  brought  out  at  a  point  equidistant  from  the  angle  on  the  anterior 
lip.  Since  the  tissue  is  quite  hard,  it  is  necessary  for  the  operator  to 
make  coimter-pressure  with  a  tenaculum  at  the  place  where  the  point  is 
to  emerge.  The  needle  is  then  ch-awn  through,  carrying  "svith  it  a  loop 
of  linen  thread  in  which  is  hooked  a  silver  wire  about  eight  inches  long. 
The  ends  of  the  wire  are  brought  together  with  a  slight  twist  and 
are  given  to  the  nurse  to  hold.  From  three  to  six  sutures  are  passed  in 
tliis  way,  the  last  one  being  carried  almost  transversely  from  one  liji  to 
the  other,  just  at  the  edge  of  the  undenuded  mucous  membrane.  In 
some  eases,  where  one  lip  is  longer  than  the  other,  it  is  necessary  to 
include  more  tissue  in  the  redundant  portion.  The  sutures  are  passed  in 
the  same  way  on  the  opposite  side.  The  raw  surfaces  are  again  irrigated, 
and  the  operator  proceeds  to  the  third  step,  which  consists  in  twisting  the 
sutures.  Grasping  the  two  ends  of  the  suture  with  the  wire-twister 
about  an  inch  from  the  wound,  the  extra  portion  of  the  wire  is  cut  off 
with  special  scissors.  The  surgeon  then  twists  from  right  to  left,  the 
assistant  carefully  bringing  together  the  edges  of  the  wound  with  a 
tenaculum.  The  loop  is  twisted  close  down,  but  not  so  tightly  as  to 
unduly  constrict  the  tissues.  In  order  to  prevent  this  a  little  manoeuvre 
called  '■  shouldering  "  is  practised.  This  consists  in  bending  the  loop  on 
each  side  so  that  it  shall  lie  directly  over  the  line  of  the  wound.  It  is 
maintained  in  this  position  by  the  shield.  After  each  suture  has  been 
trusted  the  loop  is  loosened  or  drawn  out  so  as  to  prevent  constriction. 
It  is  then  held  with  the  twister ;  the  tenaculum  is  slipped  under  the  wire 
and  it  is  bent  backward  at  a  right  angle  so  as  to  lie  clusely  in  contact  with  the 

surface  (Fig.  371).  It  is  then  cut  off,  leav- 
ing only  half  an  inch  of  the  twisted  wire. 
The  success  of  the  operation,  aside  from  the 
thorough  removal  of  the  diseased  tissue, 
depends  upon  the  manner  in  which  the 
denuded  surfaces  are  brought  together.  A 
proper  appreciation  of  the  amoimt  of  ten- 
sion employed  in  twisting  the  wires  can 
only  be  acquired  by  long  experience.  It 
should  be  said  tliat  Ijeginners  are  apt  to 
twist  them  too  tightly.  Due  allowance 
should  be  made  for  swellino-,  as  otherwise 
the  sutures  will  cut  their  way  out  and  the 
result  will  be  unsatisfactory.  The  two 
sutures  nearer  the  canal  on  either  side, 
known  as  the  "  crown  sutures,"  are  secured 
less  tightly,  as  at  this  point  there  is  the 
greatest  amount  of  tension.  The  last  step 
of  the  operation  consists  in  testing  the 
patency  of  the  canal  by  passing  a  large-sized  sound.  If  the  operator 
is  at  all  doubtful,  it  is  better  to  cut  one  of  the  sutures  rather  than  to 
run  the  risk  of  subsequent  stenosis— a  mortifying  result  wliicli  has 
occurred  in    the  practice  of  the  best   operators."     This  is  still  further 
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Sutures  twisted  and  cut  short  after 
trachelorrhaphy. 
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obviated  by  introducing  a  strip  of  iodoform  gauze  into  the  cervical 
canal,  which  also  secures  drainage  after  curettage. 

The  subsequent  treatment  of  these  cases  is  exceedingly  simple.  It 
was  formerly  the  custom  to  give  douches  once  or  twice  daily,  which  not 
only  failed  to  prevent  sepsis,  but  frequently  interfered  with  proper 
healing.  Now  no  douches  are  given  during  the  first  week  except  for 
special  indications. 

The  dangers  of  this  operation  are  practically  nil.  Sepsis  should 
never  occur  :  when  it  does  it  must  invariably  be  attributed  to  some 
fault  in  the  technique.  The  writer  long  ago  pointed  out  the  fact  that  in 
the  fatal  cases  on  which  he  had  performed  autopsies  the  condition  was 
invariably  found  to  be  septic  peritonitis,  which  had  been  transmitted 
directly  from  the  wound  through  the  uterus  to  the  peritoneum.  It  was 
formerly  supposed  that  inflammation  of  the  pelvic  tissue  (cellulitis) 
might  be  lighted  up  purely  as  a  result  of  traumatism — an  opinion  which 
is  of  course  at  variance  with  modern  surgical  views.  It  is  hardly  neces- 
sary to  add  that  no  careful  surgeon  would  think  of  operating  upon  a 
patient  who  was  suifering  from  a  subacute  inflammatory  condition  of  the 
adnexa  or  pelvic  tissues,  as  it  would  be  aggravated  by  the  operation. 
Convalescence  after  this  operation  is  usually  afebrile,  though  a  tempera- 
ture of  100°,  or  even  101°  F.,  is  not  infrequently  observed.  It  should  be 
viewed  with  suspicion,  however,  especially  if  the  temperature  is  elevated 
for  several  days  after  the  operation.  When  sepsis  occurs  the  same  rules 
must  be  followed  as  in  a  wound  elsewhere  ;  that  is,  the  stitches  must  be 
promptly  cut,  the  cervix  laid  open,  and  the  sloughing  surface  thoroughly 
cauterized  and  irrigated. 

Schroeder's  is  often  confounded  with  Emmet's  operation  ;  it  is  par- 
ticularly applicable  to  obstinate  cases  of  cervical  endometritis.  In 
this  opei'ation  the  cervix  is  first  split  laterally  if  necessary,  and  a  cone- 
shaped  portion  of  tissue  removed,  including  the  whole  of  the  diseased 
cervical  endometrium  and  a  portion  of  the  connective  tissue  beneath  it. 
If  the  cervix  is  sufficiently  long,  the  two  flaps  which  are  so  formed  are 
then  doubled  upward  and  secured  by  interrupted  sutures  of  silk  or  silk- 
worm gut.  A  more  extensive  excision  is  necessary  in  cases  of  bilateral 
laceration  of  the  cervix  accompanied  by  hypertrophy  and  general  indu- 
ration. It  may  be  said  that  this  operation  has  to  a  considerable^  extent 
supplanted  the  less  radical  procedure  of  trachelorrhaphy.  It  is  to  be 
recommended  in  every  case  in  which  the  cervix  is  so  generally  indu- 
rated that  portions  of  diseased  tissue  would  be  left  even  after  the  ordi- 
nary incisions  for  trachelorrhaphy  had  been  made. 

Amputation  of  the  Cervix. — With  the  patient  in  the  same  posi- 
tion as  for  trachelorrhaphy,  the  anterior  lip  being  grasped  with  a  vol- 
sella,  the  operator  first  encircles  the  portio  with  an  incision  which  is 
carried  close  to  the  reflexion  of  the  vagina.  Deepening  this  incision, 
which  is  carried  up  almost  to  the  level  of  the  os  internum,  he  removes 
in  one  or  several  pieces  all  the  indurated  tissue  which  can  be  seen  or 
felt,  leaving  simply  two  vaginal  flaps.  A  large  raw  stump  is  now  left 
similar  to  the  stump  left  after  circular  amputation  of  a  limb.  The 
hemorrhage  is  moderate  as  long  as  traction  is  exercised  on  the  cervix. 
The  mucous  membrane  of  the  canal  is  of  course  excised  with  the  rest 
of  the  diseased  tissue.     The  sutures  are   now  passed  in  the  following 
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manner  :  The  needle  is  introduced  through  the  vaginal  mucous  mem- 
brane of  the  anterior  lip^  and  then  into  the  connective  tissue  close  to 
the  cervical  canal,  and  is  brought  out  in  the  canal ;  a  similar  suture  is 
passed  at  the  side  of  the   first.      Two  sutures  are   introduced  in  the 

same  way,  the  first  through  the  mucous 
membrane  of  the  canal,  and  then  through 
the  vaginal  mucosa  posteriorly.  The  stump 
is  now  covered  with  a  vaginal  flap,  and_  the 
other  sutures  are  passed  through  the  vaginal 
mucous  membrane,  then  deeply  into  the  tis- 
sue of  the  cervix,  and  finally  out  through  the 
vaginal  mucosa  of  the  posterior  lip,  three  or 
four  being  introduced  on  each  side  of  the 
canal.  They  are  twisted  in  the  ordinary 
manner.  The  sutures  which  enter  the  canal 
are  then  twisted.  These  bring  the  mucous 
membrane  of  the  vagina  and  cervical  canal 
together,  and  thus  maintain  the  patency  of 
the  latter.  In  order  to  prevent  contraction  the  writer  is  accustomed  to 
introduce  a  plug  of  iodoform  gauze  or,  better,  an  Outerbridge's  dilator, 
which  is^  left  in  position  for  a  week  or  ten  days.  Amputation  of  the 
cervix  differs  from  excision  in  the  fact  that  the  original  incision  is 
made  not  in  the  cervical  tissue,  but  through  the  vaginal  mucous  mem- 
brane.    The  wound  is  closed  in  the  same  manner. 

In  every  case  the  cervix  sutures  should  be  left  in  position  for  at  least 
ten  days,  preferably  for  two  weeks.  Where  a  combined  operation  has 
been  done  they  are  frequently  not  removed  for  three  or  four  weeks,  as 
they  are  not  irritating.  Silkv/orm  gut  is  quite  satisfactory  as  a  suture 
material.  A  few  operators  prefer  silk,  or  even  catgut.  The  latter, 
unless  chromicized,  is  open  to  the  objection  that  it  is  apt  to  dissolve 
before  complete  union  takes  place,  and  also  that  the  tension  is  often  so 
great  as  to  cause  slipping  of  the  knot. 


Operations  for  Displacement. 

Anteflexion. — The  indication  in  the  operative  treatment  of  ante- 
flexion is  not  so  much  to  effect  permanent  straightening  of  the  bent 
uterus  as  to  overcome  the  obstruction  of  the  cervical  canal  due  to  the 
presence  of  an  angle.  In  less  marked  degrees  of  deformity  it  may  be 
overcome  by  thorough  divulsion,  followed  by  the  insertion  of  some 
form  of  intra-uterine  stem  of  glass,  hard  rubber,  or  wire,  which  is  worn 
for  several  months,  especially  during  the  menstrual  period.  A  patient 
wearing  a  stem  should  be  kept  under  careful  observation,  and  the  in- 
strument should  be  promptly  removed  whenever  serious  symptoms  arise. 
The  majority  of  gynecologists  at  the  present  day  have  rejected  the  stem 
or  only  use  it  when  the  patient  is  confined  to  her  bed. 

DisGUsion,  or  Dilatation  with  Cutting  Instruments. — This  operation 
was  first  performed  by  Simpson,  and  consisted  in  passing  a  metrotome 
through  the  os  internum,  expanding  the  blades,  and  withdrawing  it.  It 
is  introduced  again  and  withdrawn  in  the  opposite  directipn,  the  cer- 
vical  canal  being  divided  bilaterally.     Sims  performed  the  operation 
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with  the  patient  in  the  left  lateral  posture,  the  anterior  lip  being  stead- 
ied with  a  tenaculum.  The  posterior  lip  of  the  cervix  is  divided  with 
angular  scissors  as  high  as  the  vaginal  junction.  A  special  form  of  knife, 
the  blade  of  which  is  set  at  an  angle  to  the  handle  corresponding  to 
the  curve  of  the  uterine  canal,  is  passed  through  the  os  internum  and 
a  small  incision  is  made  from  the  os  internum  to  the  upper  end  of  the 

Fig.  373. 


Anteflexion  of  uterus,  showing  Sims's  posterior  discission. 

external  incision.  A  similar  incision  is  made  through  the  anterior  wall 
of  the  cervix.  The  os  internum  should  be  sufficiently  divided  to  admit 
the  passage  of  a  Peaslee's  sound  one-fourth  of  an  inch  in  diameter.  If 
additional  dilatation  is  desired,  a  large-sized  branched  dilator  may  be 
used.  A  hard-rubber  plug  about  two  inches  long  is  introduced  at  once, 
and  is  kept  in  position  with  a  tampon  for  five  or  six  days. 

Antero-posterior  Division. — As  performed  by  Dr.  Emmet  the  opera- 
tion is  varied  according  as  it  is  performed  for  anteflexion  of  the  cervix 
or  of  the  body  of  the  uterus.  In  the  former  condition  the  posterior  lip 
is  divided  and  the  posterior  wall  of  the  cervix  incised  as  high  as  the  os 
internum  ;  in  the  latter,  the  anterior  wall  is  divided  from  the  os  internum 
as  low  as  the  upper  end  of  the  incision  in  the  posterior  lip.  This  opera- 
tion has  fallen  into  disrepute  for  the  reason  that  there  is  no  guide  as  to 
the  proper  depth  of  the  incision,  this  being  purely  a  matter  of  experience. 
Several  cases  of  profuse  hemorrhage  from  division  of  the  circular  artery 
have  been  reported,  and  in  former  years  the  operation  had  a  considerable 
mortality  from  septic  peritonitis,  which  of  course  would  be  eliminated 
under  modern  aseptic  precautions.  The  permanent  result  of  the  ope- 
ration, especially  when  performed  for  the  cure  of  dysmenorrhoea  and 
sterility,  is  doubtful.  In  a  case  of  anteflexion  with  marked  hypertrophy 
of  the  cervix  circular  amputation  is  sometimes  indicated. 
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An  ingenious  operation  devised  by  Dr.  E.  C.  Dudley  of  Chicago  for  the 
cure  of  pathological  anteflexion  should  be  mentioned.  The  technique  is 
briefly  as  follows  :  After  thorough  divulsion,  curettage,  and  irrigation  of 
the  uterine  cavity,  the  posterior  lip  of  the  cervix  is  divided  with  angu- 
lar scissors  through  the  vaginal  junction.  The  wound  is  separated  by 
tenacula,  and  the  incision  is  still  further  deepened  with  a  knife.  Each 
lateral  flap  is  now  turned  down  into  the  angle  and  attached  with  silk- 
worm-gut sutures,  the  result  of  which  is  to  carry  the  os  externum  back- 
ward and  upward.  The  anterior  lip  of  the  cervix  is  then  caught  with 
a  tenaculum,  and  is  partly  excised  as  high  as  the  edge  of  the  os.  This 
transverse  wound  is  then  closed  antero-posteriorly  with  silkworm  gut, 
thus  throwing  the  os  still  farther  backward. 

Acquired  anteflexion,  due  to  inflammatory  shortening  of  the  sacro- 
uterine ligaments,  will  of  course  not  be  relieved  by  any  operation  so 
long  as  permanent  traction  is  exerted  on  the  cervix.  It  has  been  sug- 
gested in  these  cases  to  open  the  posterior  fornix  and  divide  the  short- 
ened ligament — an  operation  which  may  be  performed  with  impunity 
under  our  present  technique. 

Retroversion. — It  is  hardly  necessary  to  remind  the  reader  that  in 
almost  every  case  of  retro-displacement  there  are  several  pathological 
conditions  v/hich  favor  the  abnormal  position  of  the  uterus.  Excepting 
in  rare  cases  of  acute  backward  disjjlacement  in  nulliparous  women  there 
is  not  only  a  weakening  of  the  natural  sujDports  of  the  uterus — the  pelvic 
floor,  uterine  ligaments,  etc. — but  the  organ  itself  is  overweighted,  and 
thus  tends  to  sag  below  its  normal  plane.  The  symptoms  in  all  these 
cases,  as  is  well  known,  are  due  not  so  much  to  the  fact  that  the  uterus 
lies  forward  or  backward,  as  that  it  is  also  more  or  less  prolapsed. 

The  selection  of  an  operation  for  the  cure  of  this  condition  will  then 
depend  in  each  individual  case  upon  the  prominence  M'hich  is  assigned 
to  the  different  pathological  factors.  It  is  for  this  reason  that  one  ope- 
ration alone  seldom  fulfils  the  indications  or  is  likely  to  be  follow^ed  by 
permanent  benefit.  Thus,  to  suspend  the  heavy  uterus  by  the  shortened 
round  ligaments  without  strengthening  its  lower  supports,  and  to  rely 
upon  plastic  operations  on  the  cervix  and  pelvic  floor  when  the  uterine 
ligaments  are  entirely  relaxed,  are  equally  unscientific. 

The  indications  differ  according  as  the  uterus  is  fixed  or  movable.  In 
simple  retroflexion  with  fixation,  unattended  with  disease  of  the  adnexa, 
the  adhesions  may  sometimes  be  stretched  or  broken  up  by  a  judicious 
practice  of  Schultz's  method  or  of  Brand's  pelvic  massage,  followed  by 
the  insertion  of  a  pessary  or  a  subsequent  Alexander's  operation. 

It  would  be  out  of  place  to  enter  upon  a  discussion  of  the  conserva- 
tive versus  the  surgical  treatment  of  displacements.  INIany  patients 
])refer  to  w^ear  a  pessary  rather  than  submit  to  operation,  but  in  a  con- 
siderable proportion  of  cases  the  instrument  is  either  not  tolerated  or 
affords  no  support  in  consequence  of  relaxation  or  lesion  of  the  pelvic 
floor. 

COLPO-HYSTEROPEXY. 

Various  operations  have  been  devised  having  for  their  object  the  fixa- 
tion of  the  uterus  in  its  normal  position  by  the  attachment  of  either  the 
cervix  or  fundus  uteri  to  the  anterior  or  posterior  vaginal  wall.     Riche- 
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lieu,  followed  by  Hunter  and  Byford,  has  sutured  the  posterior  lip  of  the 
cervix  to  the  posterior  vaginal  wall,  and  has  even  fastened  the  anterior 
lip  of  the  cervix  in  the  same  way,  although  the  results  have  not  been 
permanent.  When  the  anterior  vaginal  wall  is  abnormally  shortened, 
Skutsch  proposed  to  lengthen  it  by  making  a  transverse  incision,  closing 
it  in  a  vertical  direction.  Sims  had  previously  performed  a  similar  ope- 
ration. The  results  have  never  been  permanent.  Schiicking  has  per- 
formed the  following  operation,  of  which  he  thinks  highly,  although  it 
has  fallen  into  disrepute  on  account  of  the  danger  of  injuring  the  blad- 
der :  The  uterus  is  strongly  anteverted  "with  a  sound.  A  sound  is  intro- 
duced into  the  bladder  and  carried  forward  by  an  assistant.  A  strongly 
curved,  cannulated  needle  carrying  a  stout  silk  suture  is  introduced  to 
the  fundus ;  the  needle  is  pushed  through  the  uterine  wall  and  vesico- 
uterine septum  below  the  bladder,  and  pierces  the  vaginal  fornix  just  in 
front  of  the  cervix.  The  needle  is  withdrawn,  and  the  two  ends  of  the 
ligature  are  then  tied.  The  uterus  is  thus  fixed  in  a  position  of  exag- 
gerated anteflexion.  The  suture  is  left  in  position  for  about  two  weeks, 
when  it  is  removed.  Although  the  operation  has  been  permanently  sus- 
cessful  in  his  hand,  it  is  a  blind  one,  and  there  is  not  a  little  danger 
of  wounding  the  bladder,  as  has  occurred  in  several  cases.  It  has  never 
become  popular  in  this  country. 

Mackenrodt's  method  of  vaginal  hysteropexy  deserves  more  conside- 
ration, as  it  has  been  performed  by  a  number  of  operators  in  this  coun- 
try and  abroad  with  satisfactory  results.  The  technique  is  as  follows  : 
A  median  incision  is  made  in  the  anterior  vaginal  wall,  extending  from 
the  portio  vaginalis  to  the  most  prominent  part  of  the  urethro-vaginal 
septum.  The  flaps  are  then  separated  and  dissected  off  laterally.  The 
cervix  is  drawn  forcibly  downward  and  the  bladder  is  dissected  ofP  as 
high  as  the  vesico-uterine  fold.  The  uterus  is  strongly  anteverted, 
and  the  raw  surface  of  the  bladder  is  closed  with  a  continuous  catgut 
suture.  Two  silk  sutures  are  next  passed  from  the  right  to  left  through 
the  edges  of  the  vaginal  wound,  then  into  the  corpus  uteri  as  high  as 
possible,  the  vesico-uterine  fold  being  included.  They  are  crossed  in 
front  of  the  vaginal  wound  and  are  tied.  The  vaginal  wound  is  then 
closed  with  a  catgut  suture.  The  silk  sutures  are  left  in  position  from 
four  to  six  weeks,  when  the  body  of  the  uterus  becomes  adherent 
anteriorly  through  the  union  of  the  opposed  folds  of  the  vesico-uterine 
pouch.  If  the  cervix  is  much  elongated,  it  is  amputated.  Diihrrsen 
has  simplified  the  technique  by  opening  the  anterior  fornix  and  elevat- 
ing the  bladder  with  the  finger  and  catheter,  while  drawing  the  cervix 
downward  and  backward.  The  uterus  is  anteverted,  and  the  fundus  is 
drawn  downward  with  temporary  sutures  until  the  vesico-uterine  pouch 
can  be  reached,  when  the  permanent  sutures  are  introduced  as  before. 
The  patient  is  kept  in  bed  for  a  week  only. 

Alexander's  operation. 

This  operation  is  indicated  in  cases  of  movable  displacement  without 
disease  of  the  adnexa,  in  which  the  patient  is  unable  or  unwilling  to 
wear  a  pessary.  As  before  stated,  it  is  supplemented  by  curettage  and 
operations  on  the  cervix  and  pelvic  floor  where  the  necessity  for  these 
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exists.  It  is  less  apt  to  be  permanently  successful  in  cases  of  prolapse 
in  which  there  is  a  large,  heavy  uterus.  It  is  an  operation  requiring 
considerable  practice,  and  the  majority  of  the  failures,  in  the  experience 
of  most  operators,  have  occurred  in  their  early  operations. 

The  preparation  of  the  patient  should  be  as  thorough  as  for  a  lapa- 
rotomy. Curettage,  followed  by  operation  on  the  cervix,  if  indicated,  is 
first  performed.  If  it  is  necessary  to  repair  the  pelvic  floor,  this  step 
is  usually  left  until  the  last,  although  it  may  be  done  at  once.  Most 
surgeons  insert  a  pessary  at  the  close  of  the  operation,  although  this  may 
be  done  as  a  preliminary  measure.  The  operator,  standing  on  the  right 
side  of  the  patient,  first  locates  the  pubic  spine,  then  makes  an  incision 
an  inch  to  an  inch  and  a  half  long,  extending  from  the  pubic  spine  up- 
ward and  outward  parallel  with  Poupart's  ligament,  through  the  skin 
and  fat  down  to  the  fascia  of  the  external  oblique  muscle.  The  external 
ring  is  felt  for,  the  tissues  are  separated  by  the  thumb  and  index  finger, 
and  the  intercolumnar  fascia  is  identified.  A  small  quantity  of  yellow 
fat  usually  protrudes  into  the  wound.  This  is  grasped  gently  with  for- 
ceps, traction  is  made  upon  it,  and  some  fibres  of  the  ligament  are  recog- 
nized. The  ligament  appears  as  a  reddish  cord,  which  is  seized  with 
blunt  forceps  and  isolated  with  the  handle  of  the  scalpel  or  blunt-pointed 
scissors.  It  is  gradually  drawn  out  of  the  wound,  adherent  tissue  being 
stripped  off  with  the  finger-nail  or  a  blunt  instrument.  The  uterus  is 
now  replaced,  if  it  has  not  been  done  previously,  with  the  sound  or  the 
finger,  and  the  ligament  is  drawn  out  until  the  pouch  of  peritoneum 
appears.  This  is  also  stripped  up,  and  traction  is  continued  until  the 
large  uterine  portion  of  the  ligament  is  recognized.  The  average 
amount  of  ligament  drawn  out  is  about  four  inches.  The  first  wound 
is  then  covered  with  antiseptic  gauze,  and  the  other  ligament  is  found 
and  dissected  out  in  the  same  manner.  While  each  ligament  is  kept 
tense  by  an  assistant,  a  curved  needle  threaded  with  silk  or  chromicized 
catgut  is  passed  through  the  external  pillar,  the  ligament,  and  then 
through  the  internal  pillar.  A  second  suture  includes  the  lower  portion 
of  the  ligament.  The  external  incision  is  then  closed  with  two  or  three 
silkworm-gut  sutures.  If  there  has  been  considerable  wounding  of  the 
tissues,  a  small  drain  of  horsehair  or  silkworm  gut  is  introduced  and 
left  for  a  few  days.  The  redundant  portion  of  the  ligament  is  then  cut 
off.  An  antiseptic  dressing  is  applied  and  is  secured  by  a  double  spica 
bandage.     The  patient  should  be  kept  in  bed  for  three  weeks. 

Various  modifications  of  this  operation  have  been  introduced,  one  of 
the  most  ingenious  of  which  is  Cleveland's.  He  passes  a  ligature-carrier 
through  the  lower  end  of  the  insertion  under  the  fascia,  and  pushes  it 
through  the  skin  over  the  mons  at  a  point  an  inch  below  the  pubic 
spine.  A  loop  of  silkworm  gut  is  drawn  through  with  the  carrier  ;  the 
end  of  the  ligament  is  placed  in  this  loop  and  is  pulled  through  the 
opening  in  the  skin,  where  it  is  secured  by  an  additional  suture.  The 
excess  of  ligament  is  then  cut  off.  This  affords  an  additional  anchorage 
for  the  ligament.  The  same  operator  avoids  buried  sutures,  and  passes 
two  or  three  sutures  of  silkworm  gut  through  all  the  tissues,  including 
the  pillars  of  the  ring  and  the  ligament,  leaving  them  in  position  for  two 
or  three  weeks.  He  uses  a  moist  dressing  of  1  :  3000  bichloride.  The 
patient  should  wear  a  pessary  for  several  months  after  the  operation. 
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The  principal  causes  of  failure  are  inability  to  find  the  ligaments ; 
not  drawing  them  out  sufficiently ;  the  presence  of  abnormalities  of  the 
ligament,  especially  where  it  is  so  thin  and  delicate  that  it  does  not 
afford  sufficient  support.  Suppuration  is  by  no  means  infrequent,  espe- 
cially if  rigid  aseptic  precautions  are  not  observed,  but  even  where  the 
wounds  heal  by  granulation  a  good  result  is  generally  obtained. 

The  occurrence  of  hernia  after  the  operation  is  by  no  means  infre- 
quent, especially  in  cases  in  which  the  intercolumnar  fascia  has  been 
divided  and  the  inguinal  canal  opened.  When  this  has  been  done  addi- 
tional care  should  be  exercised  in  suturing  the  pillars  of  the  ring. 

When  the  displacement  is  complicated  by  adhesions  of  the  uterus  or 
adnexa,  ventral  fixation,  after  opening  the  abdomen,  is  indicated,  but 
Polk  has  demonstrated  the  practicability  of  Alexander's  operation  even 
in  these  cases  after  separating  the  adhesions  by  way  of  an  incision  in  the 
posterior  vaginal  fornix. 

Operations  for  Prolapse  of  the  Uterus. 

A  moderate  degree  of  prolapsus  may  be  cured  by  the  ordinary  plastic 
operations  already  described.  When  there  is  accompanying  hyper- 
trophic elongation  of  the  cervix,  the  latter  should  first  be  amputated. 
Alexander's  operation  is  adapted  to  these  cases  when  the  uterus  is  not 
too  heavy.  In  complete  procidentia  an  operation  recently  devised  by 
Fritsch  is  quite  successful.  It  is  only  adapted  to  cases  in  which  women 
have  passed  the  menopause  or  where  sexual  intercourse  does  not  take 
place.  No  denudation  is  necessary.  A  silver-wire  suture  is  made  to 
encircle  the  vaginal  wall  just  above  the  cervix,  the  needle  being  entered 
in  the  median  line  in  the  posterior  vaginal  wall  and  the  suture  carried 
entirely  around  beneath  the  mucous  membrane,  emerging  near  the  point 
of  entrance.  It  is  twisted  tightly  and  the  ends  are  cut  short.  The  cer- 
vix is  then  pushed  up,  and  a  similar  "purse-string"  suture  is  introduced 
about  half  an  inch  below  the  first,  and  this  is  also  twisted.  Three  or 
four  sutures  are  inserted  in  this  way,  the  last  of  which  contracts  the 
vaginal  orifice,  leaving  a  small  canal  through  Avhich  any  secretion  from 
the  uterus  can  escape.  The  patient  is  placed  in  bed  for  a  few  days, 
rarely  more  than  a  week.  Since  the  sutures  are  permanent,  it  is  neces- 
sary to  observe  strict  asepsis.  The  operation  is  an  extremely  simple 
one,  as  no  denudation  is  necessary,  and  it  may  even  be  performed  with- 
out an  anaesthetic. 

Le  Forfs  Operation. — This  aims  at  curing  the  prolapse  by  closing  the 
vagina  through  adhesion  of  its  anterior  and  posterior  walls.  It  is 
adapted  to  the  same  class  of  cases  as  the  former  operation.  The  writer's 
technique  differs  somewhat  from  that  ordinarily  followed.  If  there  is  a 
deep  bilateral  laceration  of  the  cervix  with  erosion,  which  may  give 
future  trouble,  he  has  no  hesitation  in  first  closing  it  with  catgut  sutures 
or  performing  amputation.  Seize  the  cervix  with  a  volsella  and  draw  it 
strongly  downward.  With  mouse-tooth  forceps  and  scissors  denude  a 
parallelogram  on  the  anterior  vaginal  wall  at  least  one  and  a  half  by 
three  inches  (even  larger  if  there  is  much  redundant  tissue),  the  lower 
edge  of  which  is  at  the  junction  of  the  cervix  and  vagina.  Bleeding  is 
checked  by  pressure  with  gauze  pads.     Draw  the  cervix  upward  and 
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denude  a  corresponding  surface  on  the  posterior  vaginal  wall.  Enter  a 
cutved  needle  with  No.  2  catgut  in  the  raw  surface  near  the  lower  edge 
of  the  anterior  wound,  skip  over  the  cervix,  and  re-enter  it  at  a  corre- 
sponding point  in  the  posterior  wound.  Four  sutures  are  thus  introduced 
in  a  row  and  tied,  while  an  assistant  pushes  up  the  cervix,  inverting  it 
like  the  finger  of  a  glove.  When  these  are  tied  the  cervix  is  concealed. 
From  six  to  eight  rows  of  sutures  are  introduced  in  the  same  way. 
When  the  last  row  is  tied  the  two  raw  surfaces  should  be  in  exact  appo- 
sition, and  the  vagina  is  now  closed  almost  as  low  as  the  meatus.  Perin- 
eorrhaphy is  then  performed  by  the  flap-splitting  method,  thus  closing 
the  vagina  nearly  as  high  as  the  vestibule ;  a  pad  ( if  gauze  is  placed  over 
the  vulva,  held  by  a  firm  T-bandage.  The  urine  should  be  drawn  for  a 
few  days  and  the  bowels  are  kept  rather  loose.  The  patient  should  be 
kept  in  bed  for  a  couple  of  weeks,  and  should  avoid  any  severe  muscular 
effort  for  several  weeks.  With  strict  asepsis  healing  ought  to  be  perfect. 
Drainage  from  the  cervix  is  provided  for  by  the  canal  which  is  left  on 
either    side  of  the  vagina. 

The  result  is  in  the  main  excellent.  Even  if  the  tissues  do  become 
relaxed  in  time,  the  procidentia  does  not  return,  and  the  moderate  cysto- 
cele  and  rectocele  which  result  are  a  great  improvement  on  the  original 
condition. 

Opebativb  Treatment  op  Inversion  of  the  Uterus. 

Before  resorting  to  any  surgical  measures  for  the  relief  of  this  con- 
dition an  attempt  should  be  made  to  replace  the  inverted  organ.  A 
number  of  ingenious  methods  have  been  devised,  many  of  which  rely 
upon  taxis  alone,  or  upon  taxis  combined  with  gradual  pressure  by  means 
of  air-  or  water-bags  or  specially  devised  instruments.  Rapid  reduction 
has  been  effected  in  several  different  ways.  Emmet  has  recommended 
stretching  the  contraction-ring  by  introducing  two  fingers  within  the 
cervix,  while  counter-pressure  and  dilatation  are  simultaneously  effected 
by  pressure  upon  the  ring  through  the  abdomen.  Noeggerath  proposed 
placing  the  index-finger  upon  one  horn  of  the  uterus  while  pressure  was 
made  with  the  thumb  upon  the  other,  so  as  to  invert  one  or  both  cornua. 
Courty  passes  the  index  and  middle  fingers  into  the  rectum  and  makes 
pressure  on  the  edges  of  the  ring  from  above,  while  an  attempt  is  made 
to  push  up  the  inverted  uterus  jier  vagmam.  These  are  only  a  few  of 
the  methods  of  manual  replacement.  If  repeated  careful  attempts  at 
taxis  are  unsuccessful,  prolonged  graduated  pressure  is  resorted  to. 
Among  the  specially  devised  instruments  are  the  repositors  of  Aveling 
and  Byrne,  which  are  in  effect  cup-pessaries,  the  outer  end  of  which  is 
provided  with  powerful  springs.  They  are  secured  w^ith  suitable  band- 
ages. Rubber  bags  inflated  with  air  or  water  exert  powerful  pressure 
with  less  danger  from  sloughing  of  the  soft  parts. 

In  a  certain  number  of  cases  all  these  attempts  will  be  unsuccessful. 
It  is  then  proper  either  to  amputate  the  inverted  organ  or  to  extirpate 
it  entirely.  The  latter  method  commends  itself  to  modern  surgeons. 
Amputation  is  by  no  means  free  from  danger,  since  the  prolapsed  intes- 
tine may  be  injured,  and  there  is  considerable  risk  of  hemorrhage. 
There  are  several  methods  of  amputation — viz.  with  the  knife  or  scissors, 
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the  ecraseur,  the  elastic  ligature,  and  the  galvano-cautery.  All  these 
methods,  which  aim  at  the  immediate  removal  of  the  inverted  organ, 
involve  some  risk.  Courty  recommends  the  application  of  a  rubber 
ligature,  which  is  gradually  tightened  and  left  in  position  for  nearly  two 
weeks,  but,  since  this  involves  sloughing  en  masse,  it  can  hardly  be  re- 
garded as  surgical.  Hegar  and  Kaltenbach  constrict  the  cervix  as  high 
as  possible  with  a  wire  or  silk  suture  before  amputating.  In  some  cases 
in  which  the  uterus  can  be  partially  replaced  Emmet  has  recommended 
closure  of  the  cervix  with  wire  sutures,  which  prevents  extreme  inver- 
sion, but  is,  of  course,  not  a  curative  measure. 

Combined  Operations. 

The  improvement  in  the  technique  of  gynecological  surgery  is  clearly 
shown  by  the  facility  with  which  several  operations  are  now  done  at  one 
sitting  which  a  few  years  since  were  performed  separately.  Thus,  four 
and  even  five  operations  are  done  at  one  time,  including  abdominal 
section.  The  main  requisite  is  rapidity  of  execution.  As  this  presup- 
poses special  training  and  skill  in  technique,  since  the  patient  ought 
not  to  be  under  ether  more  than  from  one  to  one  and  a  quarter  hours, 
the  general  practitioner  will  hardly  practise  these  as  extensively  as  the 
specialist.  Thus,  it  would  not  be  advisable  for  the  occasional  operator 
to  do  a  ventro-fixation,  or  shortening  of  the  round  ligaments,  followed 
by  trachelorrhaphy,  anterior  and  posterior  colporrhaphy,  since  the  former 
operation  might  detain  him  too  long ;  but  there  is  no  reason  why  he 
should  not  perform  the  necessary  plastic  operations  at  once,  thus  saving 
the  patient  time,  pain,  and  repeated  etherization.  If  these  are  all  done 
with  the  patient  on  the  back,  no  time  is  lost  in  changing  her  position, 
constant  irrigation  can  be  maintained,  and  fewer  assistants  are  required 
— an  important  gain  in  private  (and  especially  in  country)  practice. 
Moreover,  the  dorsal  posture  is  most  favorable  for  ansesthesia.  As 
regards  the  choice  of  operations,  the  writer  has  no  desire  to  urge  the 
advantages  of  any  special  method,  but  he  has  found  in  his  own  experi- 
ence that  in  an  ordinary  case  of  laceration  of  the  cervix  and  pelvic  floor, 
with  rectocele  and  cystocele,  the  following  mode  of  procedure  will  be 
found  to  be  not  only  the  most  convenient,  but  the  most  rapidly  performed  : 

With  the  patient  in  the  lithotomy  posture  at  the  edge  of  the  table 
(her  legs  being  supported  with  the  apparatus  before  described),  the 
assistant  on  her  left  and  the  nurse  on  her  right,  the  operator  seizes  the 
anterior  lip  of  the  cervix  with  a  volsella  or  bullet-forceps.  The  nurse 
retracts  the  perineum  (which  is  often  unnecessary)  with  a  Sims  speculum 
and  holds  the  volsella.  The  cervix  is  then  dilated  and  the  uterine  cav- 
ity curetted  and  irrigated,  after  which  trachelorrhaphy  or  amputation  of 
the  cervix  is  performed,  as  may  be  required,  wire  sutures  being  used. 
Next  a  Martin's,  Stolz's,  or  Sims's  anterior  colporrhaphy  is  per- 
formed, using  buried  catgut  or  silkworm-gut  sutures  according  to  the 
amount  of  redundant  tissue.  Hegar's  (or  Martin's)  posterior  colpor- 
rhaphy can  not  only  be  done  rapidly,  but  gives  excellent  results.  These 
operations  may  easily  be  finished  by  an  expert  in  an  hour  (especially  if 
he  has  skilled  assistance),  while  one  who  is  not  familiar  with  the  opera- 
tions should  do  them  in  an  hour  and  a  half. 
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The  after-freatment  is  simple,  as  the  vaginal  sutures  may  be  left  in 
situ  for  two  or  three  weeks,  when  they  are  removed  at  the  same  time 
with  those  in  the  cervix.  Vaginal  injections  need  not  be  given  during 
the  first  week.  If  perfect  asepsis  has  been  secured,  there  need  be  no 
doubt  as  to  the  result,  any  more  than  when  a  single  operation  is  done. 

Operation  for  Pelvic  Abscess. 

It  frequently  becomes  necessary  to  evacuate  intrapelvic  collections 
of  fluid  through  the  vagina.  In  this  way  suppurating  ovarian  cysts, 
hematoceles,  and  abscesses  of  the  tubes  and  ovaries  or  cellular  tissue  may 
be  reached  successfully  and  drained.  Aspiration  is  now  resorted  to  almost 
entirely  as  a  diagnostic  measure,  the  pus  being  evacuated  by  a  free  in- 
cision as  soon  as  it  is  located.  Nothing  is  simpler  than  to  tap  and  incise 
a  large  abscess  which  bulges  prominently  through  the  roof  of  the  vagina, 
but  smaller  collections  of  pus  in  and  around  the  tubes  and  ovaries  are 
often  reached  with  great  difficulty  because  of  their  location,  the  absence 
of  fluctuation,  and  the  presence  of  extensive  exudate,  which  must  be  tra- 
versed before  the  pus  is  reached.  jS^o  special  rule  need  be  laid  down 
except  that  which  is  applicable  to  all  cases  of  deep-seated  suppura- 
tion— /.  e.  before  plunging  in  a  needle  to  the  depth  of  one  or  two 
inches  the  anatomy  of  the  parts  should  be  carefully  recalled.  The  line 
of  safety  is  well  behind  the  broad  ligaments.  The  attempt  to  open  ab- 
scesses within  the  broad  ligaments  or  in  front  of  the  uterus  involves 
considerable  risk  of  injury  to  the  blood-vessels  and  to  the  bladder.  In 
some  cases  it  has  been  advised  to  puncture  the  pelvic  abscess  jj^r  rectum, 
but  this  plan  is  to  be  deprecated,  as  a  permanent  fistula  may  result.  The 
vagina  is  the  natural  route  for  the  evacuation  of  all  intrapelvic  collec- 
tions of  pus.  Having  located  the  abscess  by  palpation,  the  needle  is  intro- 
duced along  the  finger  with  the  patient  in  the  dorsal  posture  and  is  steadily 
pushed  into  the  sac.  On  the  appearance  of  a  drop  of  pus,  without 
removing  the  needle  a  pair  of  sharp-pointed  scissors,  closed,  is  passed 
along  beside  it,  and  is  gradually  made  to  work  its  way  into  the  sac. 
The  blades  are  then  separated  and  withdrawn.  A  dilator  may  then  be 
introduced  and  separated  so  as  to  make  a  free  opening ;  the  fingers  are 
inserted,  the  sac  is  thoroughly  explored,  and  granulations  and  bands  of 
tissue  are  broken  down.  The  cavity  is  irrigated  with  a  weak  bichloride 
solution,  then  with  peroxide  of  hydrogen,  and  again  with  boiled  water. 
The  cavity  is  packed  with  gauze,  which  is  left  in  situ  for  two  or  three 
days,  after  which  it  is  removed  and  the  cavity  irrigated  two  or  three 
times  daily.  This  treatment  is  especially  applicable  to  abscesses  of  the 
tube  or  ovary  in  which  for  any  reason  it  is  undesirable  to  perform  a 
radical  operation.  In  the  case  of  large  pelvic  abscesses  drainage  with 
a  T-shaped  rubber  tul)e  is  preferable  to  gauze. 

The  technique  of  vaginal  operations  for  hsematocele  and  ruptured 
ectopic  gestation,  suppurating  ovarian,  and  dermoid  cysts,  etc.  is  prac- 
tically the  same  as  above,  the  object  being  to  thoroughly  evacuate  the 
contents  of  the  sac  and  to  promote  subsequent  granulation  and  adhesions 
of  its  walls. 

The  method  of  dealing  with  abscesses  of  the  tubes  and  ovaries  and 
of  performing  vaginal  oophorectomy  is  described  more  fully  elsewhere. 
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The  doctrine^  of  the  separation  of  the  'pelvic  bones  due  to  softening 
at  the  articulations  during  pregnancy,  and  especially  at  the  time  of  labor, 
was  taught  by  Hippocrates  and  Aviceuna.  Galen  maintained  that  the 
pelvic  symphyses  were  true  joints.  Vesalius,  on  the  other  hand,  insisted 
that  the  bones  of  the  pelvis  were  united  by  ordinary  cartilage.  The 
prestige  of  Vesalius  as  an  anatomist  exerted  a  great  influence  upon  the 
opinions  of  his  contemporaries.  When,  in  1519,  Jacques  Amboise  invited 
the  most  eminent  physicians  and  surgeons  of  Paris  to  be  present  at  the 
dissection  of  a  woman  executed  for  child-murder  a  few  days  after  the 
birth  of  the  child  had  taken  place,  few  responded,  and  yet  on  this  occa- 
sion he  demonstrated  that  a  separation  of  the  pelvic  bones  existed,  and 
that  it  was  not  a  pathological  condition.  Pinseus,  who  was  present,  was 
greatly  interested,  and  took  notes  of  the  lecture,  the  leading  points  of 
which  he  reproduced  in  a  brochure  published  in  1575.  In  this  Pinseus 
stated  that  of  the  pelvic  joints  the  symphysis  was  most  affected.  The 
synchondrosis,  he  said,  was  like  a  sponge,  which  swelled  during  preg- 
nancy, and  became  dry  subsequently.  The  resulting  softening  was  due 
to  a  physiological  succulence  caused  by  pregnancy.  He  recommended 
the  employment  of  cataplasms,  of  inunctions,  and  of  hip-baths  as  means 
to  enhance  the  normal  process.  To  aid  him  in  winning  converts  to  his 
doctrine  he  associated  with  him  the  eminent  physician  Riviere,  who  had 
likewise  studied  the  physiological  changes  at  the  joints  due  to  pregnancy. 
If,  said  Riviere,  one  flexes  during  labor  both  thighs  upon  the  abdomen, 
and  at  the  same  time  everts  them,  the  foetus  descends  with  each  pain, 
owing  to  the  separation  at  the  symphysis.  Pinseus  went  farther,  and 
said  one  might  even  divide  the  symphysis  to  facilitate  difficult  labor, 
and  quoted  Galen  to  the  effect  that  the  contents  are  of  more  value  than 
the  receptacle,  and  that  one  ought  to  stretch,  or  even  incise,  the  latter  in 
the  interest  of  the  former.  There  is  no  doubt,  says  Pinseus,  that  in  this 
instance  the  foetus  is  of  the  greater  importance. 

Among  the  eminent  authorities  whom  we  find  later  enlisted  on  the 
side  of  the  doctrine  that  the  pelvic  dimensions  are  increased  as  a  con- 
sequence of  pregnancy  and  labor  may  be  mentioned  Sylvius,  Fernel, 
Deleurye,  Riolanus,  and  Morgagni. 

As  a  fruit  of  these  studies  symphysiotomy  was  performed  as  a  sub- 
stitute for  the  Csesarean  section  with  the  view  of  saving  the  child  by 
Jean  Claude  de  la  Courvee  at  Warsaw  in  1585,  and  by  Plenck  in  Ger- 
many in  1766,  upon  women  who  had  died  during  labor. 

'  For  these  historical  details  I  am  indebted  to  the  recent  work  of  Franz  Ludwig 
Neugebauer,  Ueher  die  Rehabilitation  der  Schamfugentrennung,  Leipzig,  1893. 
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But  as  a  means  to  facilitate  labor  on  the  living  subject  in  cases  of 
contracted  pelvis  the  first  definite  proposition  came  from  Jean  R^ne 
Sigault  in  1768,  while  he  was  a  student  of  medicine  in  Paris. 

The  first  actual  operation,  it  is  now  claimed,  was  performed  by 
Domenico  Ferrara  in  1774,  in  the  Hospital  for  Incurables  in  Naples. 
Ferrara  had  studied  in  Paris  and  had  heard  of  Sigault's  proposition  in 
1768.  The  case  ended  fatally,  but  it  possesses  a  special  interest  because 
it  was  in  the  same  hospital  that  a  century  later  Morisani  had  the  honor 
of  restoring  the  discredited  procedure  to  a  recognized  place  in  the 
practice  of  obstetrics. 

The  suggestion  to  employ  symphysiotomy  was  at  the  time  received 
by  the  Paris  Academy  of  Medicine  with  scant  favor,  but  in  1777 
Sigault  had  an  opportunity  to  subject  his  theoretical  views  to  a 
practical  test.  The  patient,  Mme.  Souchot,  the  wife  of  a  soldier,  was  three 
feet  eight  inches  high  and  thirty-nine  years  old.  The  pelvic  conjugate 
was  estimated  at  2^  inches.  She  had  previously  been  confined  four 
times  ;  all  the  children  were  born  dead.  In  the  third  pregnancy  labor 
was  induced  at  the  eighth  month,  but  the  birth  was  very  difficult, 
and  was  followed  by  prolapse  of  the  vagina.  In  the  fourth  pregnancy 
(1775)  Sigault,  despairing  of  obtaining  a  living  child,  wished  to  try 
symphysiotomy,  but  the  proposal  was  declined.  The  fifth  pregnancy 
occurred  in  1777.  Labor  began  on  the  30th  of  September  The  head 
presented.  Meantime  the  patient  had  given  personal  thought  to  her 
case.  She  was  most  anxious  for  a  living  child.  She  had  heard  of  an 
operation  performed  experimentally,  with  a  favorable  result,  upon  a 
parturient  sow  by  Camper,  one  of  the  greatest  authorities  of  his  day. 
She  decided  therefore  to  submit  herself  to  the  novel  experiment.  She 
even  picked  the  necessary  lint,  and  cheered  her  despairing  husband 
with  the  hope  of  a  living  child. 

The  operation  was  performed  on  the  night  of  October  2d  by  the  light 
of  a  lamp  held  by  a  maid,  and  with  the  assistance  of  Alphonse  Leroy,  the 
future  historian  of  the  event.  Sigault  divided  the  symphysis  with  an 
ordinary  bistoury.  He  then  ruptured  the  membranes,  and,  aided  by 
Leroy,  extracted  a  living  child  by  the  feet.  The  separation  at  the 
symphysis  during  delivery  was  2|^  inches,  and  after  the  birth  was  8  lines. 
The  hemorrhage  was  trifling.  The  wound  was  dressed  with  lint,  and 
a  bandage  was  applied  to  the  pelvis.  The  patient  had  no  fever  and 
nursed  her  child.  On  the  fourth  day  the  bandage  was  removed,  as  it 
distressed  her ;  the  bowels  moved  on  the  seventh  day  ;  there  was  at  first 
incontinence  of  urine  from  injury  to  the  urethra,  but  this  gradually  dis- 
appeared. On  the  fourteenth  day  Mme.  Souchot  moved  without  assist- 
ance from  one  bed  to  another  ;  on  the  twenty-fifth  day  she  sat  up  in  bed, 
and  on  the  forty-sixth  day  she  went,  unaided,  but  wearing  a  bandage, 
down  four  flights  of  stairs  to  the  street  and  to  church.  Afterward  she 
walked,  resting  on  her  husband's  arm,  up  the  steps  to  the  lecture-room  of 
the  Faculty  of  Medicine,  and  was  examined  by  a  number  of  the  professors. 

The  operation  naturally  caused  an  extraordinary  sensation.  The 
Faculty  of  Medicine  awarded  to  Sigault  a  silver  medal. ^  Enthusiastic 
ovations  were  prepared  in  his  honor,  and  he  was  regarded  as  a  bene- 

'  "  Pour  recompense!-  I'inventeur  d'une  decouverte  si  utile  a  I'humanit^,  on  ferait  graver 
une  medaille  en  son  honneur  com  me  temoignage  de  reconnaissance  et  d' admiration." 
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factor  of  the  human  race.  But  the  triumph  was  of  short  duration. 
The  French  Academy  of  Surgery  under  the  lead  of  Baudelocque 
opposed  to  the  new  measure  a  most  determined  hostility.  The  ensuing 
cases  were  not  all  equally  successful.  It  is  not  now  easy  to  determine, 
amid  the  conflicting  statements  that  have  come  down  to  us,  the  exact 
truth  as  to  the  issue  of  those  early  operations. 

Siebold  was  successful  in  saving  the  mother  in  1778.  Sigault  ope- 
rated six  times,  with  the  loss  of  one  mother  and  five  children.  Leroy  in 
four  operations  lost  one  mother  and  one  child.  De  Cambon  in  four  cases 
lost  one  mother  and  two  children.  It  must  be  remembered  that  at  the 
time  mentioned  Csesarean  section,  the  rival  procedure,  was  in  Paris  and 
Vienna^  nearly  uniformly  fatal.  The  heavy  mortality  among  the 
children  was  probably  not  directly  connected  with  the  operation,  but 
was  due  in  most  cases  to  the  conditions  which  furnished  the  indications 
for  the  operation  or  to  delays  in  its  performance. 

But  it  was  not  so  much  the  statistical  results  about  which  the  early 
combatants  were  concerned.  The  supporters  of  the  Caesarean  sec- 
tion maintained  that  in  the  cases  in  which  symphysiotomy  was 
advocated  as  a  substitute  for  the  older  measure  the  increase  of  space 
obtained  by  division  of  the  symphysis  was  not  sufficient  to  permit  the 
extraction  of  the  living  child,  except  with  the  infliction  of  dangerous 
injuries  to  the  sacro-iliac  articulations.  In  proof  of  this  Baudelocque 
demonstrated  upon  the  cadaver  of  a  rhachitic  dwarf  that,  in  spite  of 
symphysiotomy,  he  was  unable  to  procure  the  descent  of  the  head  into 
the  pelvis,  even  with  powerful  traction  by  the  forceps.  When,  finally,  he 
succeeded  by  the  employment  of  force  exerted  from  above,  combined 
with  lateral  pressure  applied  to  the  child's  head,  rupture  of  the  pelvic 
joints  followed.  In  the  fatal  cases  referred  to  which  occurred  in  the 
practice  of  Leroy,  of  Sigault,  and  of  Cambon  it  was  found  at  the  post- 
mortem examination  that  the  posterior  articulations  had  ruptured  and 
Avere  filled  with  pus.  However,  in  each  of  these  four  cases  die  con- 
jugata  vera  was  less  than  2|  inches — a  degree  of  pelvic  contraction  which 
recent  symphysiotomists  regard  as  contraindicating  the  operation,  at  least 
at  the  end  of  gestation. 

As  the  outcome  of  his  experiments  Baudelocque  concluded  tiiat  sym- 
physiotomy was  admissible  only  in  cases  where  the  conjugata  vera  was 
not  less  than  2f  inches,  and  that  the  divergence  of  the  pubic  bone  should 
not  be  allowed  to  exceed  1  inch.^ 

In  the  cases  of  apparent  success  Baudelocque  alleged  that  the  opera- 
tion was  unnecessary,  and  that  Nature  or  the  forceps  would  alone  have 
sufficed  to  achieve  the  desired  result.  It  was  of  course  natural  that  in 
those  tentative  days  the  after-eflects  of  pubic  section  did  not  always  cor- 
respond to  tlie  expectations  of  its  advocates.  While  the  extent  of  the 
consecutive  injuries  was  doubtless  exaggerated  for  partisan  purposes, 
the  histories  reported  sufficed  to  throw  further  discredit  upon  what  was 
theoretically  pronounced  a  questionable  procedure. 

^  Baudon  in  1873  wrote  that  there  had  not  been  a  successful  case  in  Paris  in  eighty 
years.  Spaeth,  before  the  appearance  of  Sanger's  well-known  work,  found,  in  looking 
over  the  records,  that  there  had  been  no  recovery  from  the  operation  in  the  Vienna 
lying-in  hospital  during  the  present  century. 

^  Vide  "Die  Symphyseotomie  und  ihre  wissenschaftliche  Begriindung,"  von  Dr. 
Wehle,  Arbeiten  aus  der  Koniglichen  Frauenklinik  im  Dresden,  1893,  S.  3  and  9. 
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The  outcome  of  the  controversy  was  so  complete  a  victory  for  the 
Csesarean  school  that  in  France,  England,  Germany,  and  America  most 
writers  on  obstetrics  either  omitted  all  mention  of  symphysiotomy,  or 
referred  to  it  either  as  a  subject  for  invective  or  as  a  matter  of  his- 
torical interest. 

In  Italy  alone  symphysiotomy  never  fell  into  complete  disfavor,  but 
was  always  recognized  as  an  admissible  measure  in  the  treatment  of  con- 
tracted pelves.  In  the  table  of  Xeugebauer,  compiled  from  the  statistics 
of  Morisani,  of  Harris,  and  of  Desforges,  of  the  136  cases  known  to  have 
been  operated  upon  between  the  years  1776  and  1866,  56,  or  about  two- 
Hfths  of  the  entire  number,  occurred  in  Italy.  Between  the  years  1815 
and  1841,  Galbiati  operated  18  times.  The  results  in  Italy  were  indeed 
not  particularly  satisfactory.  Thus  in  the  56  cases  22  mothers  were 
known  to  have  recovered,  18  were  reported  to  have  died,  and  in  16  the 
issue  was  in  doubt;  16  of  the  children  w^ere  born  alive,  22  died,  and  in 
18  cases  the  result  was  uncertain. 

In  1863,  Morisani '  of  Naples  published  a  memoir  on  the  pelvic  con- 
tractions and  the  indications  they  afford  at  the  time  of  birth,  in  which  he 
endeavored  to  determine  by  experiments  on  the  cadaver  the  mechanism 
of  the  increase  of  the  diameters  of  the  superior  strait  after  symphysioto- 
my, and  the  average  increase  obtained.  As  a  result  of  these  investiga- 
tions he  was  convinced  that,  in  spite  of  the  classical  objections  to  the 
operation,  the  gain  in  the  pelvic  space  was  real,  and  that,  within  certain 
limits,  to  be  determined  by  clinical  experience,  the  operation  was  reason- 
ably devoid  of  risk. 

Between  July  25,  1858,  and  February  4,  1865,  Harris  tells  us  there 
was  no  known  case  in  which  symphysiotomy  was  employed.  At  the 
latter  date  Prof.  Bellozi  of  Bologna  operated,  but  the  patient  suffered 
from  tuberculosis,  and  died  twelve  days  afterward  from  pneumonia.  On 
the  5th  of  January,  1866,  Morisani  performed  his  first  operation.  Both 
mother  and  child  were  saved.  This  success  marked  the  beginning  of  a 
new  era. 

At  the  meeting  of  the  International  Medical  Congress  in  London  in 
1881,  Morisani  was  able  to  publish  50  operations  that  had  been  per- 
formed in  Naples  between  1866  and  that  date,  with  the  saving  of  the 
lives  of  41  mothers  and  41  children.  It  seems  strange  now  to  recall  the 
slight  impression  these  results  then  made,  and  yet  they  were  all  the  more 
remarkable  as  at  the  time  of  this  report  aseptic  methods  were  sparingly 
practised.  In  the  same  year  Novi,^  whose  name  stands  hardly  second  to 
that  of  Morisani  in  the  history  of  the  revival  of  symphysiotomy,  pub- 
lished an  important  memoir  on  the  same  subject  of  a  statistical  and 
clinical  nature.  In  1883,  Mangialli^  in  Italy  and  our  own  Harris"*  in 
two  memorable  papers  strove  to  further  awaken  general  interest  in  what 
they  regarded  as  a  coming  revolution.  Again,  in"  1886,  Morisani  made  a 
report  of  the  cases  that  had  been  operated  upon  in  Naples  between  1881 

^  Vide  Caruso,  "  Contributo  alia  pratica  della  sinfisiotomia,"  Annali  di  Ostetricia 
e  Oinecologia,  April,  1892  (foot-note  No.  x.). 

^  'Sovi,  La  Sinjftsioiomia  refugiata  presso  la  Scvola  Napoletana,  Napoli,  1881. 
^  Mangialli,  "Una  probabile  resurrezione  nel  campo  dell' ostetricia  operativa,"  ^n- 
nali  di  Ostetricia,  ecc,  1883,  p.  6  (ride  Caruso). 

*  Eobt.  P.  Harris  A.  M.,  M.  D.,  "The  Kevival  of  Symphysiotomy  in  Italy,"  The  Am. 
Journ.  of  the  Med.  Sciences,  .Jan.,  1883. 
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and  that  date.  They  were  18  in  number.  The  results  were  unfavor- 
able :  8  of  the  mothers  were  lost ;  5  of  the  children  were  born  dead. 
The  contrast  between  this  lamentable  outcome  and  the  brilliant  con- 
temporaneous record  of  the  Caesarean  section  was  too  striking.  Outside 
of  Italy  the  battle  was  regarded  as  lost. 

In  the  month  of  October,  1891,  Spinelli  went,  at  the  suggestion  of 
Morisani,  to  Paris  to  place  before  the  medical  profession  of  France  the 
most  recent  achievements  of  the  Neapolitan  school  in  symphysiotomy. 
Between  1888  and  1891  he  was  able  to  report  a  succession  of  21  cases, 
with  the  recovery  of  24  mothers  and  the  saving  of  23  children's  lives. 
In  a  lecture  ^  delivered  before  the  assembled  Paris  accoucheurs  he  de- 
monstrated the  operation  upon  the  cadaver.  He  taught  that,  thanks  to 
symphysiotomy,  a  full-term  child  can  be  extracted  in  a  pelvis  measuring 
not  less  than  2J  inches  (65  mm.),  and  that  with  proper  antiseptic  pre- 
cautions, and  within  the  limits  indicated,  the  operation  is  devoid  of 
danger. 

Among  the  first  to  accept  the  new  doctrine  was  Pinard,^  who  on  the 
7th  of  December,  1891,  delivered  at  the  Baudelocque  Maison  d'Accouche- 
ments  a  lecture  in  which  he  earnestly  and  eloquently  defended  sym- 
physiotomy. By  means  of  the  pelvic  section  he  furnished  a  most  strik- 
ing illustration  of  the  reality  of  the  pelvic  increase  consequent  upon 
the  division  of  the  symphysis,  and  at  the  same  time  he  expressed  his 
conviction  that  the  operation  was  not,  as  the  rule,  difficult  of  execution, 
and  that  it  could  be  performed  without  injuring  the  bladder  or  the  peri- 
toneum. On  the  4th  of  February,  1892,  he  performed  his  first  operation, 
which  ended  favorably  both  for  the  mother  and  the  child. 

In  March,  1892,  Charpentier,  after  a  personal  visit  to  iN^aples,  fur- 
nished to  the  French  Academy  of  Medicine  an  admirable  digest  of  the 
subject  which  had  a  widespread  circulation.  In  April,  Caruso^  con- 
tributed an  important  paper  containing  the  recent  Neapolitan  statistics, 
and  giving  practical  details  concerning  the  indications,  the  methods  of 
operation,  and  the  care  of  patients  after  the  operation.  He  declared 
that  with  antiseptic  precautions  there  should  be  no  mortality  from  sec- 
tion of  the  symphysis,  and  that  in  the  case  of  a  fatal  result  the  death 
should  be  attributed  to  the  operator  rather  than  to  the  operation. 

Finally,  general  interest  was  awakened  in  the  subject  in  America  by 
Harris's^  article,  read  before  the  Gynecological  Society  in  October,  1891, 
and  through  the  publication  of  a  successful  case  by  Prof.  Jewett  ^  of 
Brooklyn. 

Anatomy. — To  operate  intelligently  and  with  reasonable  assurance 
of  success  a  knowledge  of  the  anatomy  involved  becomes  a  matter  of 
prime    importance.      Fortunately,    following   the   visit   of    Spinelli   to 

^  Spinelli,  "  Lea  resultats  de  la  Symphyseotomie  antiseptique  a  I'Ecole  obstetricale 
de  Naples,"  Annales  de  Gynecologie,  Paris,  Janvier,  1892. 

^  Pinard,  De  la  Symphyseotomie. 

^  F.  Caruso,  "  Contribute  alia  pratica  della  sinfisiotomia,"  Annali  di  Osfetricia  e  Gine- 
cologia. 

*  Harris,  "  The  Remarkable  Results  of  Antiseptic  Svmphysiotomv,"  Gynecological 
Trans.,  1892. 

^  To  Prof.  Jewett  belongs  the  honor  of  contributing  the  first  published  case  of  sym- 
physiotomy in  America.  His  bore  date  of  Sept,  30,  1892,  but  the  first  actual  case  in'the 
United  States,  according  to  Dr.  Harris,  was  one  operated  upon  by  Dr.  Joel  O.  Williams 
of  Denison,  Texas,  in  1880.     Both  mother  and  child  are  still  living. 
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France,  Faraboeuf,  who  became  greatly  interested  in  the  rehabilitation 
of  Sigault's  work,  entered  enthusiastically  upon  the  labor  of  supple- 
menting the  defective  and  vague  teachings  of  the  ordinary  text-books 
by  clear  and  definite  description  of  the  structures  involved.  The  beau- 
tiful studies  of  the  eminent  Paris  professor  were  at  once  made  by  Pinard 
and  Varnier  the  foundation  of  their  practice  in  the  Hopital  Baude- 
locque.  The  remarkable  triumphs  w^hich  ensued  are  the  incentives  which 
prompt  me  even  at  some  length  to  place  them  at  the  disposition  of  the 
English-reading  medical  public/ 

One  of  the  first  results  of  substituting  observation  for  deductive 
reasoning  was  to  demonstrate  that  Matthews  Duncan  was  incorrect  in 
maintaining  that  the  sacral  articulation  slopes  backward  and  inward  in 
the  direction  of  the  median  line,  and  that  the  fact  that  the  sacrum  does 
not  under  pressure  drop  from  the  arch  is  due  to  the  sacro-sciatic  liga- 
ments which  hold  it  in  position  as  part  of  the  bony  ring.  On  the  con- 
trary, a  series  of  sections  through  the  sacro-iliac  articulations  at  different 
points,  made  parallel  to  the  pelvic  brim,  sufficed  to  demonstrate  that  the 
shape  of  the  sacral  articular  surface  is  such  that  the  sacrum,  in  its  inser- 
tion between  the  ilia,  in  reality  forms  a  key-stone  to  the  pelvic  arch 
(Fig.  374).     In  a  striking  experiment   Faraboeuf  has  shown  that  if  a 

Fig.  374. 


Transverse  pelvic  section  near  the  superior  strait,  pubic  bones  separated  bj'  a  finger's  breadth  : 
experiment  of  Faraboeuf,  showing  that  the  sacrum  actually  forms  a  key  to  the  pelvic  arch,  and 
is  not  simply  held  in  place  by  the  ligaments.  If  a  longitudinal  section  be  made  through  the 
sacrum  in  front  of  the  ligaments,  the  resected  portion  remains  solidly  in  situ  until  a  consider- 
able degree  of  pubic  separation  has  been  effected. 


frontal   section  of  the   sacrum  be  made  from  above  downward  and   in 
front  of  the  ligamentous  attachments,  the  anterior  segment,  so  long  as  the 

^  The  privilege  to  use  the  accompanying  illustrations,  which  have  been  to  me  in- 
valuable in  studying  the  operation  of  symphysiotomy,  I  owe  to  the  courtesy  of  Prof. 
Faraboeuf. 
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Side  view  of  the  sacrum  of  an  adult  and  of  that  of  a  young  child.    In  the  latter  the  costal  portions 
which  are  to  form  the  auricle  are  imbedded  in  the  cartilaare. 

pelvic  ring  is  closed,  is  held  tightly  in  place  by  the  iliac  pressure  alone. 
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The  loss  of  the  support  due  to  this  pressure  must  be  borne  in  mind  after 
division  of  the  symphysis  and  in  cases  where,  after  symphysiotomy,  the 
pubic  union  remains  incomplete. 

The  ligaments  by  which  the  fastening  of  the  pelvic  bones  is  secured 
posteriorly  are  short,  strong,  and  inelastic.  They  run  for  the  most  part 
in  a  transverse  direction.  Passing  from  above  downward,  the  first  in 
order  is  the  ilio-lumbar,  which  extends  from  the  transverse  process  of 
the  lower  lumbar  vertebra  outward  and  backward  and  is  inserted  into 
the  iliac  crest.  It  fulfils  the  function  of  hindering  the  disposition  of  the 
last  lumbar  vertebra  to  glide  forward  over  the  inclined  plane  of  the  base 
of  the  sacrum.  The  most  important  bands  traverse  the  sacro-iliac 
articulation.     They  are  arranged  in  three  groups : 

First  A  ligament  passes  from  the  transverse  process  of  the  sacrum 
across  the  upper  border  of  the  auricular  surface  to  the  tuberosity  of  the 
ilium,  not  far  from  the  iliac  crest. 

Second.  Below  the  above  the  sacral  surface  offers  a  number  of  tuber- 
osities formed,  during  the  developmental  period,  by  the  fusion  of  the 
sacral  transverse  processes  and  by  the  junction  of  the  sacral  vertebrae. 
Each  process  separates  into  an  ascending  and  descending  branch,  which 
unites  with  corresponding  branches  above  and  below  to  circumscribe  the 
sacral  foramina.  The  tuberosity  thus  formed  at  the  linea  transversa 
between  the  first  and  second  sacral  vertebrae  is  situated  at  a  point  near 
the  middle  of  the  auricular  surface.  It  looks  upward,  outward,  and 
backward,  and  furnishes  attachments  to  a  great  number  of  bands  (the 
ligamentum  vagum),  varying  in  size,  in  thickness,  and  in  direction,  which 
are  distributed  to  a  pyramidal  eminence  on  the  inner  surface  of  the  iliac 
tuberosity. 

Third.  The  tuberosity  between  the  second  and  third  vertebrae  corre- 
sponds to  the  lower  border  of  the  auricular  surface.  It  looks  toward 
the  internal  surface  of  the  posterior  superior  spinous  process,  to  which  it 
is  attached  by  a  short,  thick  ligament  named  by  Faraboeuf  the  ligament 
of  Zaglass. 

Each  auricular  surface  forms  the  arc  of  a  circle  hollowed  upon  the 
sacral  and  in  relief  upon  the  iliac  side.  The  smooth  surfaces  of  the  articu- 
lations covered  with  cartilage  permit  a  restricted  movement  of  rotation 
(Fig.  375).  The  centre  around  which  this  movement  takes  place  is  situ- 
ated in  the  vicinity  of  the  first  sacral  tuberosity,  the  ligaments  at  which 
point  have,  in  consequence,  sometimes  been  termed  "  axillary,"  but  the 
irregular  distribution  of  the  ligamental  bands  has  led  Faraboeuf  to  com- 
pare the  ilium  to  a  button  badly  sewed  to  the  sacrum. 

The  extreme  degree  of  forward  rotation  of  the  promontory  is  produced 
in  a  person  slightly  bent  and  carrying  a  heavy  weight  upon  the  shoulders. 
In  an  acrobat  balanced  upon  a  trapeze,  with  the  cross-bar  beneath  the 
loins,  with  the  lower  limbs  hanging  downward,  and  with  the  trunk  act- 
ing upon  the  sacrum,  the  promontory  is  moved  backward  and  the  coccyx 
is  rotated  forward.  In  the  former  instance  a  narrowing,  in  the  latter  a 
widening,  of  the  conjugata  follows. 

Clinically,  similar  conditions  may  be  produced  in  the  recumbent  pos- 
ture by  acting  upon  the  ilia  (the  long  arms  of  the  lever).  Thus,  by  flex- 
ing the  thighs  so  as  to  touch  the  chest  the  ilia  are  rotated  upward  and  the 
conjugate  is  shortened,  or  by  placing  the  patient  with  the  hips  at  the  edge 
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of  the  bed  or  table,  and  with  the  thighs  hanging  downward  (Walcher's 
position),  the  ilia  are  made  to  move  in  an  opposite  direction.  As  the 
pubis  rotates  in  the  direction  of  the  coccyx  the  antero-posterior  diameter 
of  the  brim  is  lengthened,  with  a  corresponding    diminution    in    that 


Fig.  376. 


The  hollow  of  the  auricular  cavity  is  seen  to  follow  in  a  circle,  the  centre  of  which  is  situated  at 
the  first  tuberculum  conjugatum,  and  is  indicated  in  black.  In  fresh  specimens  many  fibrous 
bundles  pass  from  the  tuberosity  of  tlie  ilium  to  the  joint,  forming  the  ligamentum  vagina  or 
axillary  ligament. 


of  the  excavation  and  of  the  outlet.  The  displacement  communicated 
to  the  pubic  end  of  the  lever  by  these  methods  amounts  to  very  nearly 
an  inch,  while  that  at  the  sacro-iliac  joint  barely  equals  one-fourth  of 
that  amount.^  The  actual  gain  to  be  derived  from  position,  therefore, 
Faraboeuf  regards  as  insignificant,  and  yet  when  dealing  with  the  con- 
tracted pelvis  previous  to  engagement  the  smallest  increase  at  the  superior 
strait  is  deemed  precious  by  the  bedside  attendant. 

After  section  of  the  symphyses  each  lateral  wall  of  the  pelvic  excava- 
tion turns  outward,  as  upon  a  hinge,  around  the  sacrum.  The  axis  of 
this  movement  descends  obliquely  downward  (Fig.  377)  and  somewhat 
inward  in  a  line  touching  the  upper  and  lower  cornua  of  the  auricular 
surfaces.  The  posterior  ilio-transverse  ligaments  as  a  whole  are  not 
affected  by  the  separation  of  the  pubic  bone.  Only  a  few  fibres  of  the 
ligamentum  vagum  situated  in  front  of  the  axis  are  put  upon  the  stretch, 

^  The  movement  at  the  pubis  Faraboeuf  estimates  approximately  at  20  millimetres, 
and  that  at  the  sacro-iliac  point  at  about  5  millimetres. 
Vol.  IV.— 50 
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and   the    exercise  of  a  little  force  may  be  required  to  complete  their 
rupture. 

The  fibres  of  the  periosteum  which  constitute  the  anterior  sacro-iliac 
ligaments  are  the  first  to  feel  the  eifect  of  the  disjunction  at  the  pubis, 
especially  those  fibres  which  are  farthest  removed  from  the  axis — i.  e. 
from  the  cornua  of  the  auricular  surfaces  :  the  separation  begins,  there- 
fore, at  the  linea  innominata,  and  thence  passes  a  short  distance  outward.^ 

Fig.  377. 


Lateral  view  of  sacrum  :  1,  the  first  sacral  transverse  process  ;  1,  2,  and  3,  the  tubercula  conjugata. 
The  line  A  represents  the  axis  about  which  the  ilium  turns  after  symphysiotomy.  The  line 
d  represents  the  plane  of  the  superior  strait. 

It  is  confined  to  the  ilia  alone.  Above  and  below  it  is  limited  to  the 
vicinity  of  the  extremities  of  the  articulation  (Fig.  378).  The  stripping 
up  of  the  jieriosteum  may,  however,  be  increased  if  at  the  beginning 
of  rotation  a  tuberosity  of  the  ilium  upon  either  side  comes  into  con- 
tact Avith  a  bony  projection  upon  the  sacrum. 

Experience  shows  that  the  pubic  bones  as  they  separate  follow  very 
nearly  the  plane  of  the  superior  strait.  The  sacro-pubic  distance  is  in- 
creased until  a  point  opposite  the  sacro-iliac  joint  is  reached.  As  the 
axis  of  this  rotation  has  an  oblique  direction,  a  marked  descent  of  the 
pubic  extremities  results.  To  use  a  familiar  illustration  of  Faraboeuf, 
the  movement  is  like  that  of  the  door  of  a  street  lamp  upon  hinges 
attached  to  a  sloping  side.  An  asymmetrical  separation  at  the  sacro- 
iliac articulations  is  indicated  when  the  lateral  halves  of  the  pelvis  occupy 
different  planes.  ^  An  exaggerated  difference  of  level  in  the  pubic  bones, 
at  times  amounting  to  an  inch  and  a  half,  may  be  produced  by  forcibly 
flexing  one  limb  while  the  other  remains  extended, 
^"A  few  centimetres"  (Faraboeuf). 
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The  weight  of  the  flexed  thighs  in  abduction  suffices  ordinarily  to  so 
far  overcome  the  resistance  offered  by  the  sacro-iliac  fastenings  as  to  per- 
mit a  separation  of  an  inch  at  the  pubis.  Beyond  that  point  a  certain 
amount  of  force  may  be  requisite  to  strip  up  the  periosteum  and  to  rup- 
ture the  fibres  of  the  ligamentum  vagum,  which  are  situated  in  front  of 
the  axis  of  iliac  rotation"     If  by  mischance  the  outward  pressure  applied 

Fig.  378. 


Separation  of  the  pubis  after  sjTnphysiotomy  of  21^  inches  :  detachment  of  the  periosteum  from 
the  ilium  at  d  equals  on  the  average  li^j" inches :  s.  i.  relaxation  of  the  sacro-iliac  ligaments  : 
B,  transverse  section  through  the  first  sacral  vertebra  of  an  infant  three  months  old :  n,  neural 
portion ;  c,  costal  portion. 

to  the  knees,  by  means  of  which  the  sacro-iliac  separation  is  produced, 
acts  unequally  upon  the  two  sides,  further  separation  upon  the  side  where 
it  is  already  sufficient  may  be  arrested  by  forcible  adduction  and  flexion 
of  the  thigh  (Fig.  379).  This  manoeuvre  reapplies  the  ilium  to  the 
sacrum,  and  enables  the  operator  to  employ  forcible  abduction  upon  the 
other  knee  until  a  symmetrical  separation  has  been  attained. 
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The  advantages  to  be  won  from  symphysiotomy  are  derived  from 

three  sources : 

Fig.  379. 


With  the  right  thigh  held  forcibly  in  flexion  and  abduction,  the  right  ilium  is  made  fast  to  the 
sacrum.  By  the  abduction  of  the  left  leg  the  disjunction  of  left  sacro-iliac  articulation  is  then 
accomplished. 

First.  The  increase  of  the  sacro-pubic  distance.     In  a  pelvis  measur- 
ing 2^  inches  in  the  conjugate  the  gain,  according  to  the  measurements 

Fig.  380. 


Symmetric  separation  after  symphysiotomy.  The  .sacro-pubic  distance  is  increased  by  the  outward 
rotation  of  the  iliac.  The  chief  gain  is  due,  however,  to  the  projection  of  the  parietal  boss  be- 
tween the  pubic  bones.  When  the  separation  of  the  latter  equals  2^^  inches,  the  available  utero- 
posterior  space  is  augmented  by  more  than  an  inch. 

of  Faraboeuf,  when  the  separation  of  the  pubic  bones  (Fig.  380)  amounts, 
to  2^  to  2|-  inches,  is  very  nearly  a  half  inch. 
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Second.  lu  the  engagement  and  descent  of  the  head  a  segment  of  the 
latter  occupies  the  space  between  the  separated  pubic  bones.  The  result- 
ant gain  is  dependent  upon  the  width  of  the  gap  and  the  convexity  of 
the  child's  head.  Faraboeuf  estimates  this  roughly,  w'ith  the  anterior 
parietal  boss  occupying  an  interval  measuring  from  2  to  '2\  inches,  at 
three-quarters  of  an  inch. 

The  advantage  from  these  two  sources  therefore  should  be  placed  at 
very  nearly  an  inch  and  a  quarter.^ 

Third.  The  forced  extension  of  the  thighs  adds  a  few  lines  to  the 
superior  strait,  but  this  addition  is  at  the  expense  of  the  pelvic  cavity. 
In  estimating  the  justiiiability  of  symphysiotomy  therefore  it  is  necessary 
for  this  reason  to  take  into  account  not  only  the  size  of  the  conjugate,  but 
the  curve  of  the  sacrum,  and  the  distance  between  intermediate  points 
situated  upon  the  inner  surface  of  the  pubis  and  of  the  sacrum. 

In  the  ordinary  flattened  pelvis  after  section  the  spontaneous  separa- 
tion of  a  few  lines  which  ensues  is  followed  by  the  descent  of  the  poste- 
rior frontal  bone  and  ear,  due  to  the  sinking  of  the  pubis,  upon  which 
the  anterior  frontal  bone  rests.  With  forced  separation  the  latter  sinks 
to  the  level  of  the  boss,  and  the  posterior  ear  descends  beneath  the  prom- 
ontory, to  which  the  posterior  frontal  bone  is  applied.  Engagement  is 
then  accomplished  by  the  rotation  of  the  head  around  the  promontory, 
by  means  of  which  the  entrance  of  the  anterior  cranial  surface  into  the 
pehdc  cavitv'  is  effected.  But  this  mechanism  is  dependent  upon  a  suf- 
ficiency of  the  sacral  curve.^ 

It  is  important,  furthermore,  to  remember  that  in  cases  where  the 
adjustment  of  the  head  to  the  pelvic  space  is  close  the  entrance  of  the 
head  at  the  brim  may  be  facilitated  by  the  backward  rotation  of  the 
promontory  produced  by  the  extension  of  the  thighs.  On  the  other  hand, 
when  the  engagement  is  interfered  with  by  the  contact  of  the  posterior 
parietal  surface  with  the  sacrum,  a  utilizable  gain  in  the  median  pelvic 
diameter  may  be  realized  by  the  movement  of  counter-rotation  produced 
by  flexing  the  thighs  and  lifting  the  extremities  of  the  pubic  bones. 

Finally,  it  should  be  remembered  that  the  increase  of  space  resulting 
from  symphysiotomy  is  not  confined  to  the  antero-posterior  diameter,  but 
extends  to  all  the  dimensions  of  the  pelvis. 

The  Symphysis. — The  bones  of  the  pubis  are  connected  by  a  plug 
composed  of  pure  cartilage  where  it  comes  in  contact  with  the  surfaces 
of  the  bones,  and  of  fibro-cartilage  toward  its  centre.  Both  the  inter- 
vening plug  and  the  ends  of  the  bones  are  enveloped  in  a  periosteal 
covering,  reinforced  by  tendinous  attachments  from  the  adjacent  muscles. 

During  early  life  the  pubic  bones  at  the  symphysis  are  convex.  The 
cartilage  which  serves  for  their  growth  and  nourishment  is  thick  and 
hyaline.  After  puberty,  however,  there  forms  in  the  cartilage  at  a  point 
which  is  destined  later  to  become  the  angle  of  the  pubis  a  bony  process 
which  gradually  extends  to  the  upper  border  of  the  pubic  body,  to  its 
anterior  surface,  and  to  the  surface  of  the  symphysis  itself. 

^  lu  minor  degrees  of  pelvic  contraction  the  relative  advantage  is  slightly  less- 
ened. 

^  Faraboeuf  estimates  that  in  a  pelvis  measuring  2j  inches  (60  millimetres)  antero- 
posteriorly  the  extraction  of  the  child  after  symphysiotomy  becomes  extremely  difficult, 
■where  the  median  pelvic  diameter  is  not  three-  to  four-fifths  of  an  inch  (15  to  20  milli- 
metres) longer  than  at  the  brim. 
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As  a  consequence  of  the  tardy  growth  of  this  process  it  is  practicable, 
in  a  parturient  woman  under  twenty,  to  make  an  incision  either  directly 
in  the  median  line  or  a  third  of  an  inch  to  the  side  of  the  median  line 
in  the  hyaline  cartilage,  which  still  separates  the  rounded  epiphysis  from 
the  pubic  border.     At  a  later  period,  after  the  union  of  the  epiphysis 


Fig.  381. 


Showing  the  fusion  of  tlie  ligamen- 
tum  arcuatum  and  the  fibrous 
covering. 


The  section  is  made  a  little  below  the  upper 
border  and  displays  the  bony  epiphysis 
on  each  side. 


and  the  body  is  completed,  the  bony  surfaces  are  no  longer  rounded,  but 
are  uneven  and  traversed  by  grooves  and  ridges.  These,  though  the 
intervening  space  is  in  reality  ample,  have  a  tendency  to  catch  the  knife 
of  the  unwary  operator,  and  thus  to  give  rise  to  fables  regarding  the  bony 
ankylosis  of  the  symphysis  during  the  childbearing  period. 

The  solidity  of  the  pelvis  is  due  not  so  much  to  the  fibro-cartilage  at 
the  pubic  articulation  as  to  the  glistening  pearly  fibres  by  which  the 
cartilage  is  enveloped  and  reinforced. 

Upon  the  posterior  surface  the  prominence  which  marks  the  line 
of  bony  union  between  the  pubic  bones  is  covered  by  the  periosteum. 
This  latter,  at  the  upper  portion  of  the  symphysis  behind  the  recti 

Fig.  383. 


Median,  sagittal,  and  transverse  horizontal  sections  through  the  symphysis  of  a  voung  woman. 
The  posterior  ridge  is  short,  but  the  periosteum  is  literally  packed  with  bundles  of  fibro- 
cartilage,  pursuing  for  the  most  part  a  horizontal  direction. 


muscles,  is  strengthened  by  the  access  of  fibres  from  distant  sources,  as, 
for  instance,  from  those  which  border  the  pubic  crests.  Below,  beneath 
the  pubic  arch,  it  forms  the  ligamentum  arcuatum.  Anteriorly  the 
symphysis  is  increased  in  thickness  by  the  accession  of  a  vast  number 
of  tendinous  elements  which  intercross  at  the  median  line. 

When  an  incision  is  made  through  the  adipose  tissue  of  the  mons 
Veneris,  and  the  divided  surfaces  are  drawn  well  apart,  the  operator 
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exposes  laterally  the  attaclinients  of  the  muscles  of  the  thigh  to  the  bony 
riclges  which  border  the  sympbyseal  space.  Overlying  these  are  two 
longitudinal  bands  derived,  for  the  most  part,  from  the  external  pillars 
of  the  inguinal  ring.  Above,  the  internal  pillars  cross  at  the  median 
line  and  are  attached  each  to  the  bony  ridge  upon  the  opposite  side. 
Below,  at  a  variable  distance  from  the  arch,  the  filaments  which  form 


Transverse  section  of  the  external  genital  organs  of  the  ■woman  close  to  the  lower  anterior  surface 
of  the  pubes  and  symphysis  :  rf,  insertions  of  the  recti  muscles  :  p,  insertion  of  pyramidalis. 
The  clitoris  and  its'suspensory  ligament  have  been  cut  away  :  the  fossa,  and  the  longitudinal 
ligaments  are  exposed ;  the  rami  of  the  clitoris  are  cut  across,  and  the  opening  beneatli  the 
symphysis  is  brought  into  view. 


the  suspensory  ligaments  of  the  clitoris  are  brought  into  view.  Between 
the  longitudinal  bands  a  grooved  depression,  which  attains  its  maximum 
width  and  depth  on  a  line  with  the  arch,  may  be  felt  by  the  finger. 

The  flattened  tendon  of  each  rectus  muscle  is  attached  to  the  anterior 
surface  of  the  pubis  below  the  upper  border.  This  distance  is  greatest 
at  the  median  line,  where  it  may  reach  a  half  inch  or  more.  The  tendon 
is  covered  by  the  pyramidal  muscle.     The  external  half  is  flat,  and  is 
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attached  in  front  of  the  upper  border  of  the  pubis  upon  its  own  side. 
The  inner  half  passes  downward  for  a  somewhat  greater  distance  without 
fusing  with  the  fascial  covering  of  the  symphysis.  It  then  begins  wholly 
or  in  part  to  adhere  and  to  intercross  with  the  tendon  of  the  opposite  side. 
At  a  lower  point  its  fibres  separate  and  become  interwoven  with  the 
transverse  fibres  of  the  underlying  tendinous  structures,  and  finally 
descend  to  form  insertions  en  echelon  into  the  bony  ridge  opposite  the 
side  from  which  they  had  their  origin. 

When  the  recti  are  separated  there  is  often  found  beneath  a  little  fat 
a  small  triangular  body,  the  adminiculum,  attached  by  its  base  to  the 
upper  border  of  the  symphysis  and  of  the  pubic  bones.  Its  apex  is 
confounded  with   the  linea  alba.       It  receives  fasciculi  from  the  recti 


Fig.  385. 


Jlil^iii 


Median  section  through  the  fibro-cartilaginous  plug  between  the  pubic  bones.  The  fibro-tendinous 
covering  is  thin  behind,  where  two  subjacent  synovial  cavities  may  be  noticed— thick  above 
at  the  attachment  of  the  adminiculum  (a)  and  in  front  at  the  insertion  of  the  recti  (D)  and 
pyramidal  (p)  muscles  ;  very  thick  below  where  it  forms  the  ligamentum  arcuatum. 

muscles,  to  which  it  serves  as  a  tendon.  Its  base  is  riddled  by  small 
perforating  vessels.  This  small  body  may  furnish  a  certain  amount  of 
resistance  when  an  attempt  is  made  to  pass  the  finger  behind  the 
symphysis. 

After  section  of  the  mons  Veneris  the  operator  has  therefore  to  cut 
through — 

1st.  The  fibro-tendinous  coating  (perichondrium),  anteriorly  thick  and 
complex  in  structure,  posteriorly  composed  of  periosteum  alone.  The 
latter  is  thick  in  its  upper  portion.  It  can  be  reached  only  by  dividing 
the  space  between  the  recti  muscles  and  the  linea  alba  and  after  breaking 
through  the  adminiculum. 

2d.  The  fibro-cartilaginous  plug,  thick  above  and  below  and  in  front, 
where  it  is,  for  the  most  part,  confounded  with  the  perichondrium ; 
behind,  it  is  narrowed  by  the  approximation  of  the  pubic  bones. 

The  Relations  of  the  Symphysis  to  the  Adjacent  Pelvic  Organs. — 
It  will  be  remembered  that  in  ordinary  labor  the  head,  in  its  transit 
through  the  parturient  canal,  stretches  the  levator  and  pushes  back  the 
coccyx,  and,  as  it  passes  through  the  vulvo-vaginal  outlet,  forcibly  dilates 
the  ischiatic  layers  of  the  perineal  fascia.     But  after  symphysiotomy  the 
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head  moves  forward  to  profit  by  the  gap  in  the  bony  ring.  A  strain  is 
thereby  placed  upon  the  anterior  vaginal  wall,  which,  unless  met  by 
some  counter-support,  may  endanger  its  integrity.  Below,  at  the  vulva, 
the  separation  of  the  bones  is  limited  somewhat  by  the  crura  of  the 
clitoris,  by  the  fascia  in  front  of  the  urethra,  and  perhaps  by  the  pubic 
attachments  of  the  bladder.    When  the  tension  to  which  these  structures 


Fig.  386. 


Deep  portions  of  the  vulvar  region— symphysis,  clitoris,  bulb,  lower  layer  of  the  perineal  fascia. 
The  left  ramus  of  the  clitoris  has  been  detached  from  the  arch  and  carried  to  the  right. 
The  left  bulb  has  been  removed.  The  excision  of  the  left  half  of  the  suspensory  ligament 
brings  into  view,  beneath  the  arch,  the  cellular  layer  in  which  are  located  the  veins  of  the 
neck  of  the  bladder,  of  the  urethra,  and  of  the  clitoris. 

are  exposed  becomes  excessive,  they  are  liable  to  give  way,  and  an  exten- 
sive laceration  of  the  vagina  to  the  side  of  the  urethra  may  ensue.  For 
this  reason  a  careful  watch  should  be  kept  upon  the  space  between  the 
pubic  bones,  and,  either  by  the  hands  of  assistants  or  by  in.strumental 
means,  the  gap  should  not  be  allowed  to  exceed  the  narrowest  limits 
rendered  necessary  for  the  passage  of  the  child. 

The  crura  of  the  clitoris  are  solidly  attached  to  the  inner  surfaces  of 
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the  ischio-pubic  rami,  and  are  adherent  to  the  lower  layer  of  the  pelvic  floor, 
across  which  are  distributed  the  terminal  branches  of  the  pndic  artery — 
viz.  the  arteries  of  the  corpora  cavernosa,  the  urethral  artery,  and  the 
dorsal  of  the  clitoris,  all  vessels  of  insignificant  size.  The  cavernous 
tissues  are  enveloped  in  a  fibrous  sheath  which  is  reduced  to  a  minimal 
thickness  at  the  long  and  narrow  point  of  contact  between  the  crura 
and  the  pubic  arch,  where,  indeed,  the  albuginea  is  apparently  replaced 

Fig.  387. 


The  vessels  upon  the  pelvic  surface  of  the  symphysis :  on  the  left  side  the  arteries  alone  have 
been  preserved ;  on  the  right  side  both  veins  and  arteries  are  visible.  The  bladder  is  drawn 
downward  by  two  hooks,  putting  the  pubo-vesical  ligaments  on  the  stretch  on  each  side  of  the 
median  fossa,  into  which  penetrate  the  two  anterior  vesical  arteries,  branches  of  the  pudic 
artery. 


by  the  periosteum.  The  adhesions  of  the  fibrous  sheaths  to  the  perios- 
teum are  very  firm,  and  extend  upward  to  a  variable  extent  along  the 
ridges  which  serve  as  the  points  of  insertion  to  the  adductor  muscles. 
In  the  fossa  between  the  ridges  the  clitoris  is  free.  The  crura  ascend 
and  unite  to  form  the  body  at  a  variable  height,  sometimes  on  a  level 
Math  the  arch,  sometimes  above  the  middle  of  the  symphysis. 

When  an  incision  is  made  at  the  mons  Veneris  and  the  divided  tissues 
are  drawn  well  to  the  side  by  retractors,  the  aggregation  of  lamellae  and 
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of  filaments  known  as  the  median  suspensory  ligament  of  the  clitoris  is 
exposed  to  view;  These  are  inserted  into  the  dorsum  of  the  clitoris  and 
into  the  unattached  portions  of  the  crura.  The  clitoris  and  the  sus- 
pensory ligament  occupy  the  symphyseal  fossa,  which,  at  its  base  above 
the  pubic  arch,  measures  about  three-quarters  of  an  inch  in  width. 

If  the  suspensory  ligament  is  cut  across,  and  the  clitoris  is  drawn 
downward,  the  pubic  arch  is  exposed. 

Fig.  888. 


Anterior  surface  of  inflated  bladder,  showing  the  dorsal,  the  cavernous,  the  urethral,  and  anterior 
vesical  veins,  branches  of  the  internal  pudic.  The  pin  indicates  the  dividing  line  between 
the  two  currents — viz.  the  upper  pelvic,  above  the  levator  ani,  and  the  lower  perineal,  on  the 
uro-genital  (perineal;  floor. 


The  vessels  are  imbedded  in  a  fibro-cellular  covering,  by  means  of 
which  the  vesical  veins  are  applied  to  the  bladder,  the  urethral  to  the 
urethra,  and  the  dorsal  to  the  clitoris.  These  vessels  therefore  accom- 
pany these  organs  when  the  latter  are  detached  from  the  pubis. 

The  veins  upon  the  inner  pul^ic  surface,  though  ten  to  twenty  times 
larger,  can  distribute  only  the  blood  received  from  the  arteries.  When 
the   venous    circulation    has    been    impeded    by   labor    pubic    section 
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may  be  therefore  attended  temporarily  by  the  outflow  of  the  imprisoned 
blood,  but  the  apparent  hemorrhage  is  readily  controlled  by  the  tampon. 
After  the  veins  are  once  emptied  they  can  only  convey  the  blood  carried 
to  them  by  the  arteries. 

There  are  no  vessels  in  the  fibro-cartilage  of  the  symphysis.   _  In  the 
periosteal  covering  there  are  only  capillaries.     Upon  the  posterior  sur- 

FiG.  389. 


The  separated  pubic  bones,  showing  veins  behind  symphysis  and  vein  going  to  clitoris. 


face  of  the  pubic  bones  the  vessels  are  small  and  need  not  occasion  con- 
cern to  the  operator. 

The  pubis  is  about  two  inches  in  height.  The  thickness  is  very 
nearly  an  inch  when  the  posterior  eminence  which  marks  the  line  of 
union  of  the  pubic  bones  is  pronounced  (Fig.  383.)  The  eminence  is  most 
marked  near  the  centre,  and  diminishes  toward  the  upper  and  lower 
borders.  At  tlie  latter  points,  indeed,  the  feeling  communicated  to  the 
finger  when  introduced  from  the  front  is  rather  that  of  a  depression. 

Operation. — The  operative  methods  employed  in  pubic  section  vary, 
for  the  most  part,  in  minor  details.     The  results  obtained  by  Morisani 


SYMPHYSIOTOMY.  797 

and  the  Italian  school  place  their  rules  of  procedure  in  the  front  rank  as 
regards  importance.  To  avoid,  however,  confusion,  I  have  thought  it 
best  to  lay  especial  stress  upon  the  scheme  formulated  by  Farabceuf  and 
based  upon  his  careful  anatomical  investigations.  They  differ  chiefly  in 
precision  from  those  formulated  by  the  Xeapolitan  school.  They  leave 
nothing  to  chance,  but  serve  at  each  step  as  a  guide  and  a  warning. 
'  Morever,  their  value  has  been  amply  sustained  by  the  clinical  experi- 
ences of  Pinard  and  of  Varnier  at  the  Hopital  Baudelocque  in  Paris. 

If  consistent  with  the  safety  of  the  mother  and  child,  it  is  important 
that  labor  be  allowed  to  continue  until  softening,  and,  as  far  as  possible, 
dilatation,  of  the  utero-vaginal  canal  is  secured.  Where  a  speedy  ending 
is  of  importance  the  preparatory  stage  may  be  furthered  by  means  of 
the  Barnes  dilators  or,  as  recommended  by  Pinard  and  Varnier,  by  the 
Champetier  bag.  It  must  be  remembered  that  when  the  supj)ort  fur- 
nished by  the  pelvic  bones  in  front  has  been  removed,  the  liability  to  lace- 
ration of  the  anterior  soft  structures,  if  forceps  or  e version  is  employed, 
is  greatly  increased  by  rigidity  of  the  parturient  canal.  Moreover,  the 
life  of  the  child  is  additionally  imperilled — a  matter  of  special  import- 
ance in  an  operation  the  object  of  which  is  the  saving  of  infant  life. 

Before  commencing  the  operation  the  patient  should  take  a  full  bath, 
the  bowels  should  be  cleared  out  by  an  enema,  and  the  bladder  should  be 
emptied.  In  all  cases  the  pubes  and  labia  should  be  shaved  ;  the  abdo- 
men, the  external  j)arts,  the  vestibulum,  the  anus,  and  the  internal  sur- 
face of  the  thighs  should  be  cleansed  by  scrubbing  with  soap  and  water 
and  washing  with  sterilized  water,  ^vith  alcohol,  and  with  a  solution  of 
corrosive  sublimate.  It  should  not  be  forgotten  that  the  patient,  the 
armamentarium,  and  the  personnel  in  symphysiotomy  require  aseptic 
precautions  as  careful  and  minute  as  those  resorted  to  in  abdominal  sur- 
gery. The  operation  demands  assistants  familiar  with  surgical  methods, 
and  who  have  studied  the  steps  of  the  operation.  The  chance  successes 
in  tenement-houses  and  amid  unfavorable  surroundings  have  contributed 
to  a  feeling  of  unwarranted  security  on  the  part  of  many  operators.  The 
brilliant  records  that  have  been  made  in  the  past  have,  however,  been 
limited  to  a  small  number  of  conscientious  students  of  the  subjects.  It 
should  be  remembered  that  the  general  statistics  up  to  date  exhibit  a 
heavy  morbidity,  and  that  one  in  nine  cases  where  symphysiotomy  has 
been  performed  has  ended  fatally. 

At  the  time  of  the  operation  the  patient  should  be  placed  in  the 
dorsal  position,  with  the  hips  drawn  to  the  edge  of  the  operative  table, 
and  with  the  thighs  flexed  and  moderately  everted.  The  latter  should 
be  held  by  two  reliable  assistants.  The  inopportune  dropping  of  a  limb 
after  symphysiotomy  has  been  the  occasion  of  the  violent  separation  of 
a  sacro-iliac  joint.  The  operator  sits  or  stands  between  the  thighs  of 
the  patient.  An  expert  is  needed  to  administer  the  anesthetic,  a  nurse 
or  physician  conversant  with  the  methods  of  treatment  employed  in 
the  asphyxia  of  new^-born  infants  should  be  in  readiness,  and  to  promote 
despatch  an  assistant  is  desirable  to  pass  instruments,  to  aid  with  the 
ligatures  and  dressings,  and  to  supervise  aseptic  measures. 

In  determining  the  situation  of  the  symphysis,  it  should  be  remem- 
bered that  the  line  of  bony  union  is  continuous  with  the  rima  vulvse, 
the  meatus,  and  the  clitoris.     Any  variation  in  the  direction  of  the  sym- 
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physis  is  communicated  to  these  organs.  The  spines  should  be  located 
with  the  linger,  and  the  upper  border  of  the  symphysis  should  be 
marked  for  future  guidance.  A  line  should  likewise  be  drawn  trans- 
versely below  to  indicate  the  situation  of  the  ligamentum  arcuatum, 
which  is  easily  recognized  by  the  finger  through  the  vestibulum  below 
the  clitoris,  or,  externally,  to  the  side  of  the  clitoris  through  the  skin. 
The  clitoris,  as  has  been  already  stated,  is  a  longitudinal  landmark, 
but,  as  it  is  attached  at  variable  levels  in  different  subjects,  is  not  a 
guide  of  latitude.  Faraboeuf  recommends  the  tincture  of  iodine  as  a 
clean  agent  for  tracing  the  upper  and  lower  symphyseal  boundaries. 

During  the  incision  the  index  and  thumb  of  the  left  hand  should  be 
employed  to  put  the  tissues  upon  the  stretch.  This  is  especially  neces- 
sary if  the  incision  is  to  be  downward.  The  primary  incision  should  be 
about  three  inches  long,  beginning  an  inch  and  a  half  above  the  pubis 
and  extending  downward  to  the  line  previously  drawn  to  define  the  site 
of  the  lower  extremity  of  the  symphysis.  When  the  clitoris  is  attached 
high  up  Faraboeuf  advises  a  lambda  (A)  incision,  the  open  triangle  below, 
the  sides  of  which  should  not  exceed  three-quarters  of  an  inch,  enabling 
the  operator  to  avoid  contact  with  that  organ.     When  the  decussating 

Fig.  390. 


The  divided  suspensory  ligament  is  drawn  downward  to  expose  the  passage  beneath  the  arch. 


fibres  of  the  fascia  are  reached,  the  divided  tissues  should  be  drawn  well 
apart  with  retractors,  and  the  linea  alba  should  be  neatly  exposed,  at 
first  above  and  then  below,  by  strokes  with  the  bistoury.     In  this  way 
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the  parellel  ridges  which  furnish  the  attachments  to  the  adductor  muscles, 
and  which  are  covered  by  the  two  long  longitudinal  bands,  are  brought 
into  view,  and  the  intervening  fossa,  the  sulcus  between  the  spines,  and 
the  site  of  the  jDubic  arch  may  be  felt  by  the  examining  fingers. 

When  the  sulcus  between  the  spines  is  not  easily  determined,  jSTeuge- 
bauer  advises  the  alternate  extension  and  flexion  of  a  limb  to  aid  in  its 
localization.  Faraboeuf  counsels  making  traction  upon  the  clitoris,  and 
then  carefully  palpating  the  anterior  symphyseal  fossa  beneath  the  sus- 
pensory ligament  to  determine  the  gap  below  the  pubic  arch. 

The  clitoris  should  next  be  detached  from  the  symphysis,  and  its 
vessel  placed  beyond  the  reach  of  accidental  injury.  To  accomplish 
this,  traction  should  be  made  upon  the  extremity  of  the  clitoris  with 
the  thumb  and  index  to  bring  into  relief  the  filaments  of  the  suspensory 
ligament,  which  should  next  be  seized  by  forceps,  and  should  be  cut 


Fig.  391. 


Divison  of  the  suspensory  ligament.  The  clitoris  is  drawn  downward,  and  the  ligament  is  put 
upon  the  stretch  by  the  forked  extremity  of  the  grooved  guard.  The  ligament  is  then  seized 
by  the  forceps  and  cut  across  by  a  knife. 

across,  above  the  forceps,  by  a  bistoury.  The  section  should  be  deep 
and  should  extend  the  width  of  the  fossa  to  the  lateral  ridges.  The 
weight  of  the  forceps  frequently  suffices  to  cause  the  descent  of  the  fila- 
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ments  attached  to  the  clitoris  and  of  the  clitoris  itself.  The  serous  open- 
ing beneath  the  symphysis  is  then  exposed  to  view,  or,  when  the  arch  is 
not  perfectly  smooth  and  glistening,  a  blunt  object,  like  the  handle  of  a 
scalpel  or  the  rounded  extremity  of  the  grooved  guard  used  later  for  the 
protection  of  the  posterior  symphyseal  vessels,  may  be  employed  to 
scrape  the  surface  from  above  downward  to  the  crura  of  the  clitoris. 
After  the  arch  has  been  brought  into  view  the  retractor  should  be 
shifted  to  the  upper  portion  of  the  divided  tissues.  The  covering  fascia 
should  be  incised  with  the  cutting  surface  of  a  scalpel  for  a  half  inch 
from  above  downward,  beginning  at  the  line  previously  traced  to  indi- 


FiG.  393. 


Preliminary  incision  of  the  outer  covering 
between  the  recti  with  the  cutting  sur- 
face of  the  scalpel. 


Extension  of  the  opening  made  by  the 
scalpel  by  means  of  scissors. 


cate  the  upper  boundary  of  the  spines.  The  buttonhole  opening  thus 
formed  should  be  extended  upward  for  an  inch  and  a  half  with  a  pair 
of  scissors,  the  blunt-pointed  blade  of  which  should  be  passed  beneath 
the  linea  alba.  The  recti  muscles  are  thus  exposed,  between  which  the 
surgically  clean  extremity  of  the  left  index  finger  should  be  inserted. 

If  the  adminiculum  obstructs  the  way,  it  should  be  broken  through. 
Under  the  guidance  of  the  finger  the  extremity  of  the  grooved  guard 
should  be  employed  to  separate  the  layer  of  fat  and  connective  tissue 
containing  the  vessels  which  need  to  be  protected  from  injury.     The  line 
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of  denudation  should  follow  the  ridge  which  marks  the  articulation  be- 
hind, and  should  extend  downward  until  the  pubic  arch  is  reached.  The 
grooved  guard  should  then  be  withdrawn,  and,  with  its  direction  reversed, 
should  be  passed  beneath  the  arch  behind  the  pubis  from  below  upward, 
still  under  the  direction  of  the  finger.     When  the  upper  border  of  the 


FiCx.  394. 


Fig.  395. 


Introduction  of  the  finger  and  of  tlie  grooved  guard  by  the  suprapubic  route.      Knife  of  Farabceuf. 


pubis  is  reached  the  fingers  should  be  withdrawn  and  the  guard  should 
be  held  in  close  contact  with  the  posterior  ridge.  If  the  head  of  the 
child  interferes  with  the  foregoing  manoeuvre,  it  should  be  held  above 
the  pelvic  brim  by  the  hands  of  an  assistant. 

For  the  section  of  the  symphysis  Farabceuf  counsels  a  thin,  short, 
narrow  blade.  He  advises  that  a  deep  incision  from  above  downward 
be  first  made  through  the  outer  fibrous  covering,  and  then  with  the  knife 
held  vertically,  with  the  cutting  surface  to  the  front  and  with  the  point 
upon  and  behind  the  symphysis,  to  divide  the  periosteum,  the  fibro-car- 
tilage,  and  the  pubic  arch.  Only  the  extremity  of  the  blade  should  be 
employed.  Care  should  be  taken  to  follow  the  same  route  from  begin- 
ning to  end,  and,  as  the  periosteum  is  approached,  the  pubis  should  be 
separated  to  a  slight  extent  by  a  moderate  abduction  of  the  knees. 

When  the  section  is  completed  the  abduction  of  the  knees  by  assistants 
is  followed  by  a  moderate  degree  of  divulsion  at  the  sacro-iliac  articula- 
tion. If  lileeding  results,  it  should  be  checked  by  a  tampon  of  sterilized 
gauze.      If  the  symptoms  are  not  urgent  and  the  pains  are  adequate, 
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Morisani  and  his  pupils  in  Italy  and  Zweifel  of  Leipsic  prefer  leaving 
the  expulsion  of  the  child  to  the  natural  forces.  As  a  temporary  support 
during  the  continuance  of  labor  Caruso  advises  a  bandage  of  bichloride 
gauze  (1 :  4000)  around  the  hips.  It  is  claimed  by  its  advocates  that 
this  plan  is  not  the  source  of  unusual  pain  to  the  mother,  and  that  the 
gradual  expansion  of  the  pelvic  diameters  by  the  spontaneous  passage 

Fig.  396. 


The  grooved  guard  passed  behind  the  symphysis,  employed  to  protect  the  vessels  and  organs  from 

the  knife  during  the  incision. 


of  the  child  is  attended  with  the  least  degree  of  risk  to  the  two  lives 
involved. 

Faraboeuf,  on  the  other  hand,  insists  that  forcible  divulsion  should  be 
employed  by  the  operator  directly  after  section,  as  engagement  is  thereby 
rendered  easy  and  needless  compression  of  the  child's  head  is  avoided. 
Pinard  and  Varnier  report  most  favorably  of  this  practice  in  the  Hopital 
Baudelocque.  The  anatomical  lesion  following,  when  employed  within 
proper  limits,  is  confined  to  the  separation  of  the  periosteum  from  the 
ileum  for  one  or  two  inches.     Not  a  single  important  ligament,  nerve,  or 
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vessel  will  be  injured.     The  measurements  of  Farabceuf  place  the  degree 


Fig.  397. 


SvmBhvsiotomy.  The  division  of  the  symphysis  is  accomplished  by  (1st)  section  bet^^  een  the  recti 
muscled  to  sever  as  far  as  possible  the  hard,  creaking  bundles  of  the  fibrous  covering,  and  to 
Sace  in'fronti  line  corresponding  to  the  groove  of  the  guard,  ^vhich  is  held  farmlv  against  the 
rid-l  c^-.rresponding  to  the  articulation  behind.  ( id)  By  means  of  a  short  narrow  blade  ^^  ith  a 
rounded  e^tremitv  the  operator  then  cuts  through  the  symphysis  Irom  above  downward  vMth 
the^nitting  edge  of  the  blade  directed  forward  and  under  the  protection  of  the  grooved  guard. 

of  permissible  separation  uf  the  pubic  bones  at  2f  inches  (7  centimetres). 
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Within  that  limit,  in  a  given  case,  the  distance  should  be  determined  by 
the  diameters  of  the  child's  head.^ 

The  force  applied  to  the  knees  to  accomplish  the  necessary  separation 
of  the  ligaments  at  the  sacro-iliac  joints  should,  in  the  main,  be  effected 
by  slow,  continuous  pressure.  This  is  best  accomplished  by  the  operator, 
who  stands  between  the  thighs  of  the  patient,  and,  who,  holding  the 
knees  with  the  hands,  forces  them  apart  by  synchronous  movements.  In 
this  way  he  should  strip  off,  stretch,  and  break  through  the  resistance  at 

Fig.  398. 


Mode  of  introduction  of  sutures.  These  should  be  of  strong  silk,  and  should  be  inserted  from  the 
outer  borders  of  the  longitudinal  bands,  keeping  close  to  the  bones.  It  is  best  to  begin  on  the 
right  side,  which  presents  the  greatest  difficulty. 


the  auricular  surfaces,  fibre  by  fibre.  But  the  movement  must  be  intel- 
ligently conducted,  otherwise  the  ligaments  may  yield  suddenly  and  the 
separation  become  excessive  ;  or  the  resistance  of  a  sacro-iliac  articula- 
tion, due,  in  rare  instances,  to  ankylosis,  more  commonly  to  varying 
thicknesses  of  the  fibrous  connections,  or  to  a  retroarticular  point  of 
bony  contact,  may  lead  to  an  unequal  degree  of  separation  upon  the  two 
sides.  As  the  outward  rotation  of  the  ilia  is  always  attended  by  a  descent 
of  the  pubic  extremities,  the  asymmetry  is  easily  recognized  by  their 
differing  levels.  A  very  important  point  in  Faraboeuf 's  instruction  has 
been  the  demonstration  that  it  is  possible,  by  flexion  and  adduction  of 
the  thigh,  with  the  weight  of  the  body  thrown  upon  it,  to  produce  com- 

^  Faraboeuf  has  invented  an  ingenious  instrument,  termed  by  him  the  "  mensurateur- 
levier-prehenseur,"  which  is  capable  at  the  same  time  of  measurins:  the  bilateral  diameter 
of  the  cliild's  head  and  of  serving  as  a  lever  to  further  its  descent.  By  it  the  necessary 
degree  of  separation  can  be  estimated  in  advance  with  approximate  exactitude.  He  has 
likewise  devised  a  pelvimeter  by  means  of  which  the  antero-posterior  diameter  of  the  pel- 
vis can  be  accurately  measured  in  place  of  being  estimated. 
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plete  fixation  at  one  joint,  while  force  is  exerted  upon  the  other.     (  Vide 
Fig.  379.) 

When  the  child's  head  is  at  the  pelvic  brim  advantage  may  be  taken 
of  the  increase  of  the  sagittal  diameter  produced  hy  the  extension  of  the 
lower  extremities,  and,  during  descent,  of  the  increase  of  the  sacro-pubic 
diameters  due  to  forced  flexion.  At  the  outlet,  owing  to  the  lack  of  the 
pelvic  planes,  it  is  usually  necessary  to  employ  artificial  means  to  rotate 
the  antero-posterior  diameter  of  the  head  from  the  transverse  to  the  con- 
jugate diameter.  If  forceps  or  version  is  resorted  to,  it  must  be  remem- 
bered that,  unlike  ordinary  labor,  owing  to  the  lack  of  support  in  front, 
it  is  the  anterior  vaginal  wall  and  bladder,  rather  than  the  perineum, 
which  are  endangered.  The  gaping,  therefore,  at  the  pubic  bones  should 
be  restrained,  as  far  as  compatible  with  the  birth  of  the  child,  by  pressure 
upon  the  sides  of  the  pelvis  exerted  by  the  hands  of  assistants,  or,  still 
better,  by  the  fixation-forceps  contrived  by  Faraboeuf. 

Fig.  399. 


Tying  the  sutures,  while  the  bones  are  held,  in  place  by  Faraboeuf  s  forceps. 


When  labor  is  ended  three  sutures  of  strong  silk  should  be  passed 
through  the  entire  thickness  of  the  fibro-tendinous  covering  of  the  sym- 
physis to  the  bone,  beginning  outside  the  longitudinal  band  which  fur- 
nishes on  each  side  the  boundary  to  the  symphyseal  fossa.  In  tying  the 
sutures  care  should  be  taken  to  bring  the  pubic  bones  into  close  con- 
tact— an  action  admirably  accomplished  by  the  fixation-forceps  of 
Faraboeuf. 

Caruso'  gives  the  Italian  method  as  follows  :  Prepare  and  disinfect 
everything  required  for  the  operation  (matting,  gauze,  sutures,  a  curved 

^  Caruso,  '•  Contribute  alia  jjratica  della  sinfisiotomia,"  Aimali  di  Osteiricia  e  Gine- 
cologia,  No.  4,  April,  1892. 
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blunt-pointed  bistoury  with  solid  handle,  forceps,  etc.).  Place  patient 
in  obstetrical  position  at  edge  of  bed  ;  shave  the  pubes  and  labia  majora ; 
disinfect  suprapubic  region,  vulva,  perineum,  and  vulvo-vaginal  canal ; 
introduce  silver  female  catheter  into  the  bladder.  Then  try  to  determine 
the  situation,  the  height,  the  width,  and  the  direction  of  the  articula- 
tion. Feel  the  upper  border  and  the  sulcus  between  the  spines,  the 
lower  border,  the  anterior  and  posterior  fibrous  coatings.  Determine 
the  relief  furnished  by  the  interosseous  fibro-cartilage.  Commence  in- 
cision 1.5  centimetres  above  symphysis;  cut  vertically  downward 
through  the  soft  structures,  directing  the  incision  to  the  left  when  in  the 
proximity  of  the  clitoris :  7  to  8  centimetres  will  suffice.  Separate  the 
recti,  and  nick  the  insertions  if  necessary  to  facilitate  access  to  the  pre- 
vesical tissues.  Then,  holding  the  palmar  surface  of  the  index  against 
the  inner  surface  of  the  pubis,  push  downward  to  the  lower  border 
of  the  articulation.  An  assistant  should  hold  the  urethra  downward 
and  to  the  right  with  a  sound,  while  the  operator  cuts  with  a  blunt- 
pointed  bistoury  from  above  downward  and  from  before  backward, 
until  the  triangular  ligament  is  reached. 

At  this  point,  however,  Caruso  advises  raising  the  handle  of  the 
knife,  and,  while  he  continues  to  cut  downward,  directs  the  blunt  extrem- 
ity to  the  front.  The  separation  is  announced  by  a  peculiar  creaking  cha- 
racteristic sound  and  by  the  space  (3-4  cm.)  between  the  pubic  bones.  At 
this  moment  the  cavity  produced  by  the  separation  of  the  pubis  should 
be  tamponed  with  corrosive-sublimate  gauze.  During  the  birth  of  the 
child  the  ilia  should  be  supported  by  assistants.  Finally,  six  to  seven 
sutures  should  be  passed  through  the  soft  tissues,  taking  pains  to 
include  the  perichondrium  for  at  least  a  centimetre  from  the  divided 
articular  surfaces.  Then  dress  with  sublimated  gauze  and  with  sterilized 
cotton. 

Recently,  Dr.  Edward  A.  Ayers  has  reported  four  cases  of  sym- 
physiotomy in  which  the  subcutaneous  method  was  employed.  The 
mothers  ail  recovered.  In  one  instance  twins  were  delivered ;  both  sur- 
vived. In  another  instance  a  child  weighing  seven  pounds  was  born, 
and  is  still  living.     Two  of  the  children  were  born  dead. 

Dr.  Ayers'  operation  consists  in  raising  the  clitoris  and  passing 
beneath  a  narrow  sharp-pointed  scalpel  through  the  mucous  membrane 
from  below  upward  in  the  line  of  the  symphysis,  to  within  a  half  inch 
of  the  upper  pubic  border.  A  straight  blunt-pointed  bistoury  is  then 
substituted,  and  is  employed  to  cut  through  the  tissues  of  the  joint. 
Meantime  the  bladder  and  urethra  should  be  held  to  one  side  with  a 
sound,  and  a  finger  in  the  vagina  should  follow  the  blunt  point  of  the 
bistoury  during  its  descent  through  the  tissues  of  the  joint. 

Theoretically,  the  advantage  of  preserving  the  integument  intact  does 
not  seem  to  justify  the  sacrifice  of  the  steps  by  means  of  which  hemor- 
rhage is  _surely  guarded  against,  and  the  bladder  and  retrosymphyseal 
space  are  protected. 

Doubtless  the  weak  side  of  symphysiotomy  is  the  imperfection  of  all 
the  methods  thus  far  devised  to  secure  coaptation  of  the  parted  surfaces 
after  the  operation.  Ordinary  bandages  and  binders  become  quickly 
soiled  and  require  frequent  changes.  Metallic  contrivances  to  exercise 
pressure  on  the  hips  and  plaster-of-Paris  bandages  chafe  the  skin  and 
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lead  to  the  formation  of  bed-sores.  To  a  less  extent  the  same  is  true 
of  rubber-plaster  strips  which  encircle  the  pelvis.  For  this  reason  Dr. 
Dawbarn  recommends  not  to  surround  the  pelvis  entirely,  but  to  use 
strong  adhesive-plaster  strapj)ing  four  inches  wide,  starting  just  behind 
each  trochanter  and  crossing  over  the  pubis.  If,  then,  the  first  strap  is 
reinforced  by  two  further  thicknesses  of  plaster,  he  states  a  very  reliable 
splint  is  produced.^  The  proposition  to  favor  the  union  of  the  pubic 
bones  by  placing  the  patient  upon  a  cot-bed  with  sloping  sides  seems 
open  to  the  objection  that  in  the  prolonged  dorsal  position  painful 
points  of  pressure  will  of  necessity  be  developed. 

For  these  and  similar  reasons  especial  stress  must  be  placed  upon 
direct  suturing  of  the  symphysis,  either  by  silver  wire  passed  through 
the  bones  by  means  of  drills  adapted  to  the  purpose,  or  by  strong  silk 
sutures  made  to  traverse  the  fibrous  structures  which  overlie  the  carti- 
lage and  anterior  borders  of  the  pubic  bones.  The  latter  plan  is  advo- 
cated by  FarabcBuf,  by  Pinard  and  his  colleagues  at  the  Baudelocque 
Hospital,  and  by  Caruso  in  Italy.  By  the  aid  of  deep  sutures  the  acci- 
dental loosening  of  the  external  belt  is  deprived  of  much  of  its  import- 
ance. In  all  cases  the  patients  should  lie  with  outstretched  limbs  and 
with  the  feet  turned  inward.  Pinard  commends  highly  a  bed  manufac- 
tured by  Bonamy  and  Sarney  of  Paris,  of  which  the  essential  part  is  a 
frame  with  cross  strips  of  webbing  to  be  placed  beneath  the  patient. 
When  the  bed-pan  is  employed  the  frame  is  raised  by  means  of  pulleys, 
and  lifts  the  body  of  the  patient  from  the  bed  without  subjecting  the 
pelvis  to  any  disturbing  movement. 

A  certain  degree  of  diastasis  following  symphysiotomy  is  by  no 
means  rare.  It  is,  however,  for  the  most  part,  temj^orary,  ending  after 
weeks  or  even  months  in  solid  union,  A  slight  degree  of  mobility 
does  not  prevent  ordinary  exercise  in  the  erect  position.  An  extensive 
separation  may  be  the  source  of  great  discomfort.  In  one  instance 
which  came  under  my  notice,  where  recovery  ultimately  took  place, 
the  patient's  sufferings  were  for  a  time  extreme,  and  led  her  frequently 
to  beg  me,  when  making  my  hospital  visits,  to  put  an  end  to  her 
existence. 

Prognosis. — In  the  278  cases  of  symphysiotomy  collated  by  jS^euge- 
bauer-  between  the  years  1887  and  1894  there  were  31  deaths — i.  e.  the 
mortality  was  11  per  cent.  In  the  report  of  Morisani  (at  the  Inter- 
national Medical  Congress  in  Rome,  1894)  the  same  result  was  obtained. 
Of  266  children  alive  at  the  time  of  operation,  17,  or  19  per  cent.,  died 
during  or  a  few  hours  subsequent  to  labor.  In  1894,^  according  to  a 
second  report  by  jSTeugebauer,  there  occurred,  so  far  as  he  was  able  to 
collect  them,  106  cases,  but  details  were  only  given  in  89.  There  were 
in  the  latter  number  8  maternal  deaths  (9  per  cent.),  while  the  infantile 
mortality  Avas  13,  or  15.3  per  cent.  Harris  reported  from  the  United 
States  and  Canada  74  cases  in  fifteen  years  to  June,  1895  (71  in  the  last 
two  years  and  seven  months)  :  10  mothers  and  18  children  perished. 
The  gross  mortality,  therefore,  both  maternal  and  infantile,  will  be  seen 

^  "  A  Case  of  Symphysiotomy,"  by  Eobert  H.  M.  Dawbarn,  The  Am.  Journ.  of  Obstet., 
March,  1896,  p.  362. 

^  FremviePs  Jahreshericht  fiir  Geb.  unci  Gyndk.,  1893,  art.  by  Neugebauer. 
3  Idem,  1894. 
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to  be  heavy.  Deductions  made  from  these  and  similar  aggregations  are, 
however,  apt  to  be  misleading.  They  make  no  allowance  for  apprentice- 
work,  and  yet  in  every  new  operation  a  certain  number  of  casualties  is 
the  sad  price  by  which  experience  is  purchased.  They  do  not  take  into 
account  the  deaths  for  which  the  operation  is  in  no  wise  responsible — 
viz.  those  resulting  from  non-puerperal  diseases  in  childbed,  from  septic 
infection  incurred  during  labor,  from  eclampsia,  from  the  lowered  vital- 
ity of  the  patient  due  to  long  waiting,  and  from  injuries  resulting  from 
attempts  at  forcible  delivery. 

A  juster  perspective  is  obtainable  from  the  study  of  the  reports  of 
selected  operators  of  large  experience.  Thus  Morisani  in  55  cases  ope- 
rated upon  by  him  between  March,  1887,  and  October,  1892,  had  a  loss 
of  but  2  mothers  and  3  infants.  Zweifel  has  had  27  cases  (to  end 
of  1894),  with  the  loss  of  two  infants  and  with  no  maternal  deaths.^ 
Caruso  in  response  to  a  personal  letter  wrote  me  that  for  the  year  1894, 
from  January  1  to  November  28,  there  had  been  in  Naples  12  symphysi- 
otomies. The  mothers  all  recovered  ;  3  infants  died.  Gueniot  has  had 
10  operations  ;  the  mothers  recovered,  1  child  died.  Pinard  has  re- 
ported that  up  to  January  1, 1896,  of  69  symphysiotomies  in  the  Hopital 
Baudelocque  7  mothers  and  8  children  died ;  2  of  the  maternal  deaths 
were  due  to  pneumonia,  and  4  to  infection  incurred  before  entrance  into 
the  hospital.  He  regarded  none  of  the  accidents  and  complications  as 
due  to  the  operation.  Queirel  ^  states  that  in  55  cases  occurring  in  the 
practices  of  Pinard  and  Varnier  before  the  employment  of  symphysi- 
otomy, in  193  cases  of  pregnancy,  152  children  perished,  whereas  since 
its  employment  41  children  have  been  saved. 

The  evidence  is  therefore  clear  that  in  experienced  hands  and  under 
proper  conditions  the  prognosis  of  symphysiotomy  both  as  regards 
mother  and  child  is  favorable,  and  that  the  operation  is  entitled  to  a 
high  standing  among  the  measures  available  in  the  treatment  of  dif- 
ficult labor.  Its  worst  enemies  are  those  who  preach  its  simplicity 
and  who  ignore  the  risks  involved  in  its  employment.  It  is  not  in 
all  cases  easy  of  accomplishment.  The  avoidance  of  hemorrhage  and 
lacerations  calls  for  constant  vigilance,  and  the  after-treatment  involves 
an  infinite  amount  of  painstaking. 

Indications. — Symphysiotomy  is  advocated  in  contracted  pelves  as  a 
substitute  for  high  forceps,  for  version,  and  for  premature  labor  to 
diminish  the  infant  mortality  due  to  these  manoeuvres.  It  finds  its 
natural  place  in  moderate  degrees  of  pelvic  deformity.  Below  2f 
inches  in  the  flattened  and  3  inches  in  the  juxto-minor  pelves,  owing 
to  the  risk  of  lacerations  of  the  vesical  and  utero-vaginal  tissues  incident 
to  the  excessive  separation  of  the  pubic  bones,  it  possesses  a  question- 
able advantage  over  the  Csesarean  section.  As  an  additional  resource  in 
obstetric  practice  its  importance  cannot  be  too  highly  valued.  That  its 
revival  makes  all  other  measures,  which  imperil  to  a  greater  extent  the 
life  of  the  foetus,  criminal,  is  an  assumption  that  seems  hardly  war- 
ranted.    An  operation  which  to  date  has  involved  a  maternal  death-rate 

^  "Fide  Heinricius,  "  Ein  Fall  von  Symphysiotoinie,"  Monatschr.  f.  Geb.  und  GyndL, 
April,  1896,  p.  293. 

^Queirel,  " Sympliysiotomie  et  le  Forceps  au  Detroit  Sup.,"  Ann.  de  Gyn.,  Feb., 
1896. 
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of  11  per  cent./  which  even  in  skilled  hands  may  be  attended  by  serious 
injuries  to  the  soft  parts,  and  which  is  often  followed  by  a  tedious  con- 
valescence, to  my  mind  should  not  be  undertaken  without  the  consent 
of  the  parties  interested. 

Between  2|  and  3  inches  (3-3^  in  juxto-minor  pelves)  I  should  per- 
sonally prefer  symphysiotomy.  It  is  less  dangerous  than  the  Cjesarean 
section,  and  the  alternative  is  usually  craniotomy  and  the  basiotribe. 
Above  3  inches  in  flattened  pelves  the  chances  are  more  favorable  than 
is  generally  thought  to  the  birth  of  the  child  by  the  natural  passages. 
Leopold  reports  21  cases  in  one  year  where  the  pelvis  measured  from  3 
to  3|  inches  in  which  spontaneous  delivery  took  place.  If  accommoda- 
tion of  the  head  to  the  pelvis  does  not  occur  as  a  result  of  uterine  action, 
before  deciding  upon  symphysiotomy  the  physician,  it  seems  to  me, 
should  consider  conscientiously  his  own  qualifications,  the  character  of 
the  assistance  at  his  command,  and  the  extent  to  which  antisepsis  in 
the  given  case  is  practicable. 

^  Of  course  many  of  the  deaths  were  not  due  directly  to  the  operation.  Compari- 
sons, however,  are  made  with  other  measures  where  the  same  exceptions  could  justly  be 
claimed. 
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The  Normal  Gland. 

The  glandula  thyreoidea  (^opsoc,  shield,  and  sloo^,  form)  is  a  com- 
pound, tubular,  ductless  gland.  It  develops  from  the  mucous  membrane 
of  the  branchial  clefts,  but  the  connection  with  the  parent  membrane  is 
lost  in  the  second  month  of  foetal  life.  The  foramen  cEecum  of  the 
tongue  is  thought  hj  most  embryologists  ^  to  be  the  origin  of  the  oblit- 
erated outlet-canal — the  so-called  ductus  thyreoglossus.  In  about  15 
per  cent,  of  the  cases  examined  ^  the  foramen  caecum  opened  into  a  blind 
canal  averaging  one-quarter  of  an  inch  in  length. 

In  the  adult  the  thyroid  gland  consists  of  two  lateral  lobes  situated  on 
each  side  of  the  larynx  and  trachea  and  connected  by  a  narrow  isthmus. 
The  isthmus  covers  the  second  tracheal  ring,  and  usually  rests  also  upon 
the  first  or  third  ring.^  The  attachment  of  the  isthmus  to  the  trachea  is 
not  an  intimate  one,  and  by  a  transverse  division  of  the  overlying  fascia 
it  can  be  pushed  downward  from  one  to  three  rings,  and  an  increased 
space  thus  readily  obtained  for  tracheotomy. 

The  gland  varies  considerably  in  size  and  shape.  The  weight  is 
usually  between  one  and  two  ounces.  It  is  relatively  greater  in  women 
and  children  than  in  men. 

The  lateral  lobes  measure  from  two  to  three  inches  vertically,  and 
have  a  breadth  of  one  and  a  half  to  two  inches.  They  are  roughly 
triangular  on  section.  The  anterior  surface  is  covered  by  the  sterno- 
thyroid and  sterno-hyoid  muscles.  The  posterior  surface  is  concave  and 
is  closely  attached  to  the  trachea  and  larynx.  Externally  the  gland  is 
in  relation  with  the  cervical  vessels. 

From  the  isthmus  or  from  one  of  the  lobes  a  process  of  gland-tissue, 
called  the  pyramid,  often  extends  upward  toward  the  hyoid  bone.  De- 
tached bits  of  thyroid  tissue — accessory  thyroid  glands — are  found  in 
about  10  per  cent,  of  the  subjects  examined.  They  may  be  either  in  the 
median  line  or  on  one  or  both  sides.  They  are  most  often  situated  in 
the  region  of  the  hyoid  bone,  but  they  have  been  found  as  high  up  as 
the  base  of  the  tongue  *  on  the  margin  of  the  lower  jaw,  and  as  low 

^  Lanz,  " Zur  Schilddriisenfrage,"  Samml.  klin.  Vortrage,  xso.  98,  1894. 
'^  Marshall,  Journ.  Anat.  and  Phys.,  Jan.,  1895. 
^  Monclaire,  Bull.  Sac.  Anat.,  Paris,  1895,  vol.  ix.  No.  3. 

*  Haeckel,  "EineCyste  d.  Ductus  thyreo-glossus,"  Arch.f.  klin.  Chi,:,  1894,  vol.  xlviii. 
p.  617. 
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down  as  the  clavicle,  or  even  within  the  thorax.  There  are  on  record 
also  a  few  cases  in  which  a  mass  of  thyroid  tissue  has  existed  within  the 
trachea.  Aside  from  its  rarity,  the  chief  interest  in  this  anomaly  lies  in 
the  danger  of  resulting  suifocation. 

The  superior  and  inferior  thyroid  arteries,  right  and  left,  aiford  an 
abundant  blood-supply.  Their  total  calibre  is  nearly  one-half  that  of 
the  combined  cerebral  arteries.  The  arterial  arrangement  is  irregular  in 
about  one  person  in  ten.  The  arteria  thyroidea  ima  may  take  the  place 
of  one  or  more  of  the  branches  mentioned. 

The  veins  are  without  valves.  From  their  size,  number,  and  fre- 
quent anastomoses  they  have  been  called  the  thyroid  plexus.  They 
drain  into  the  facial,  jugular,  and  innominate  veins  (Fig.  400). 

Fig.  400. 


sup.  thyroid  artery  ;  5,  sup  thvroid  vein ,  c,  carotid  artery ,  d,  internal  jugular  vein ;  e,  accessory 
sup.  thyroid  vein;  /,  sup  communicating  thyroid  a  em  g,  mf  communicating  thyroid  vein; 
h,  accessory  inferior  thyroid  ^eiu,  i,  inferior  thyroid  "s  em ,  7,  thyroidea  ima  veins;  I,  left 
innominate  vein.  The  "numerals  indicate  the  points  where  the  above-mentioned  veins  are 
ligated  (from  Kocher). 

The  substance  of  the  gland  is  made  up  of  tubules  bound  together  into 
lobules  by  loose  connective  tissue,  and  enclosed  in  a  fibrous  capsule — 
capsula  propria.^ 

The  tubules  are  lined  with  a  single  layer  of  cylindrical  cells  and  con- 
tain a  clear,  pale,  colloid  material.  They  vary  in  diameter  from  .04 
to  .12  mm.     The  blood-  and  lymph-vessels  come  into  close  connection 

^  The  fascial  layers  which  surround  this,  as  every  other  gland,  are  often  thickened  in 
goitre ;  and  they,  together  Avith  the  remains  of  atrophied  overlying  muscles,  are  some- 
times spoken  of  as  the  "external  capsule"  of  the  gland.  Thus,  Billroth  and  Wolfler, 
in  speaking  of  "intracapsular"  resection,  mean  by  that  a  dissection  carried  on  within  these 
fascial  layers,  but  outside  of  the  capsula  propria"  of  the  gland.  The  intracapular  resec- 
tion of  Kocher  and  Wolff,  however,  is  performed  inside  of  the  capsula  propria  (Burck- 
hardt,  ''Ueber  d.  Kropf  Kapsel,"  Cent.  f.  Chir.,  1894,  No.  29,  p.  673).  By  "internal  cap- 
sule," likewise  somewhat  confusing,  is  sometimes  meant  the  distinct  fascial  covering  which 
invests  nodular  and  cystic  growths  in  the  substance  of  the  thvroid. 
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with  the  epithelium  of  the  tubules,  but  no  direct  connection  between 
their  lumina  has  been  shown  to  exist. 

The  function  of  the  thyroid  gland  is  unknown.  It  has  been  clearly 
proven,  however,  that  it  plays  an  important  part  in  the  economy.  Its 
removal  or  atrophy  produces  in  many  instances  profound  changes,  which 
in  general  are  more  marked  in  young  individuals.  These  changes  mani- 
fest themselves  in  neurotic,  myxoedematous,  and  cachectic  symptoms.  It 
is  thought  by  some  observers  that  the  tetanus  and  the  myxoedema  which 
often  follow  complete  removal  of  the  thyroid  in  man  and  animals  are 
simply  acute  and  chronic  manifestations  of  the  same  cause,  to  which 
Kocher^  has  applied  the  name  cachexia  thyreopriva ;  both  he  and 
Horsley  ^  ^  incline  to  the  opinion  that  cretinism  is  a  closely-allied 
affection  due  to  the  absence  or  insufficiency  of  the  thyroid  at  an  age 
when  its  influence  on  the  development  is  very  strong.*  Whether  this 
influence  of  the  normal  thyroid  is  to  destroy  some  injurious  substances 
in  the  blood,  or  to  secrete  a  substance  essential  to  metabolic  processes, 
or  whether  it  works  in  some  other  way,  has  not  yet  been  determined. 

Circulatory  Disturbances. 

Venous  congestion  of  the  thyroid  may  result  from  any  cause  which 
compresses  the  cervical  veins — e.  g.  crying,  cornet-playing,  etc. 

Hypercemia  of  vasomotor  nervous  origin  is  of  more  importance.  In 
its  simplest  form  it  occurs  in  many  women  with  menstruation,  parturi- 
tion, and  lactation,  subsiding  again  as  soon  as  these  conditions  pass.  A 
permanent  engorgement  of  a  similar  character  is  found  in  exophthalmic 
goitre  ^  (Graves'  or  Basedow's  disease),  which  is  considered  by  many  to 
be  a  neurosis,  and  by  some  to  be  due  to  excessive  thyroidal  secretion.  The 
arteries  and  capillaries  may  become  so  dilated  that  a  murmur  is  heard 
and  pulsation  plainly  felt.  The  name  aneurysma  se^yentinum  has  been 
applied  to  this  condition. 

Inflammation. 

Either  the  normal  or  the  goitrous  thyroid  may  become  inflamed,  but 
most  of  the  few  cases  which  have  been  reported  have  occurred  in  the 
pathological  gland.  The  inflammation  may  resolve  or  go  on  to  suppura- 
tion and  abscess-formation.  The  abscess,  if  not  relieved,  may  break 
internally  or  into  the  anterior  mediastinum — rarely  into  the  trachea  or 
oesophagus,  or  the  pus  may  become  encapsulated  and  a  site  for  the 
deposit  of  lime  salts  or  the  growth  of  fibrous  tissue. 

Naturally,  germs  introduced  by  a  hypodermic  needle  or  through  a 
wound  may  cause  an  abscess,  but  in  most  instances  inflammation  of  the 

1  Kocher,  "  Zur  Verhiitung  d.  Cretinismus  u.  Cretin.  Zustiinde  nach  neueren 
Forschungen,"  Deui.  Zeit,f.  Chir.,  1892,  vol.  xxxiv.  p.  601. 

^  Horsley,  "  Functions  of  the  Thvroid  Gland,"  Brit.  Med.  Journ.,  1892,  vol.  i.  pp. 
215,  265. 

^  Committee  of  the  Clinical  Society  of  London,  "  Report  on  Myxcedema,"  Clin.  Soc. 
Trans.,  1888,  London. 

*  Hofmeister,  "  Experiment.  Untersuch  ii.  d.  Folgen  d.  Schilddriisenverlustes,"  BeiL 
2.  klin.  Chir.,  1893-94,  vol.  xi.  p.  441. 

^  Orth,  Lehrbueh  d.  spec.  Pathol.  Anatovi.,  1887,  vol.  i.  p.  576. 
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thyroid^  ^  is  secondary  to  an  infective  process  elsewhere  in  the  body, 
such  as  typhoid  or  puerperal  fever,  rheumatism,  pyaemia,  diphtheria, 
etc.     Idiopathic  abscesses  are  also  mentioned. 

The  treatment  consists  in  incision  and  drainage.  Escape  of  pus  is 
apt  to  be  followed  by  repeated  hemorrhage  from  the  wall  of  the  abscess. 
This,  however,  is  readily  controlled  by  distending  the  cavity  with  strips 
of  aseptic  gauze. 

Tuberculosis. 

It  was  formerly  supposed  that  the  thyroid  escaped  tubercular  infec- 
tion, but  this  is  not  the  case.^  In  general  miliary  tuberculosis  it  suffers 
as  do  the  other  organs. 

Of  greater  surgical  interest  is  the  rarer  occurrence  of  secondary 
tubercular  nodules.  P.  Bruns*  has  collected  6  such  cases,  and  1  in 
which  the  tuberculosis  of  the  thyroid  was  primary  and  greatly  resembled 
in  its  clinical  apjDearance  malignant  disease. 

ECHINOCOCCUS. 

In  its  early  stages  the  symptoms  of  echinococeus  of  the  thyroid  are 
so  like  those  of  goitre  that  the  true  nature  of  the  lesion  is  not  likely  to 
be  suspected.  As  the  disease  progresses  the  inflammation  surrounding 
the  cysts  sets  up  firm  adhesions  and  may  result  in  the  destruction  of 
neighboring  tissues.  Thus  a  cyst  may  rupture  into  the  trachea  with 
fatal  result. 

Sometimes  the  thyroid  is  one  of  many  organs  affected  ;  sometimes  it 
alone  is  involved — a  selection  which  it  is  impossible  satisfactorily  to 
explain. 

The  best  results  in  treatment  have  been  obtained  by  free  incision, 
followed  by  evacuation  of  the  contents  of  the  cysts  or  excision  of  that 
portion  of  the  gland  which  contains  them. 

In  uncomplicated  cases  the  prognosis  is  very  good. 

For  the  details  of  this  subject  the  reader  is  referred  to  an  exhaustive 
article  published  by  Henle^  to  which  a  complete  bibliography  is  ap- 
pended. 

Benign  Tumors  and  Goitre. 

The  name  "goitre"  has  often  been  applied  to  every  permanent 
morbid  enlargement  of  the  thyroid  gland.  Modern  writers,  however, 
agree  in  excluding  from  this  group  the  parasitic  affections — tuberculosis 
and  echinococeus — and  the  malignant  tumors.  There  are  in  addition 
certain  purely  local  new  growths — cysts  ^  and  adenomata ''' — the  nature 

'  Ransohoff,  "Thyroid  Abscess,"  Trans.  Am.  Surg.  Aasioc,  1894,  p.  275. 

^  Tavel,  "Ueber  d.  Aetiologie  d.  Strumitis,"  Basel,  1892;  abstract  in  Centralbl.f.  Chir., 
1892,  No.  12,  p.  243. 

^  Friinkel,  "  Ueber  Schilddriisentuberculosa,"  Virch.  Arch.,  1886,  vol.  civ.  p.  58. 

*  Bruns,  "Strnma  tuberculosa,"  Beit.  z.  Idin.  Chir.,  1893,  vol.  x.  p.  1. 

^  Henle,  "Ueber  d.  Echinococeus  d.  Schilddriise,"  Arch.f.  klin.  Chir.,  1895,  vol.  xlix. 
p.  852. 

^  Butlin,  "A  Discussion  on  the  Surgical  Treatment  of  CVsts,  Adenomata,  and  Carci- 
nomata  of  the  Thyroid  Gland,"  Brit.  Med.  Journ.,  1895,  vol.  ii.  p.  901. 

'  Wolfler,  "  Ueber  d.  Entwickelung  ii.  d.  Bau  d.  Kropfes,"  Arch.  f.  klin.  Chir.,  1883, 
vol.  xxix.  pp.  1  and  754. 
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of  which  is  now  so  well  understood  and  it  is  desirable  in  speaking  of 
these  growths  to  give  them  their  right  names.  As  far  as  possible,  that 
is  done  in  this  article,  though  to  avoid  misunderstanding  and  needless 
repetition  the  word  "  goitre "  is  often  made  use  of  to  include  these 
benign  tumors.  In  many  cases,  indeed — even  after  operation — it  is  not 
possible  sharply  to  draw  the  line  between  hypertrophy  and  a  new 
growth.  In  others  there  are  one  or  two  cysts  or  adenomata  so  perfectly 
encapsulated  in  an  otherwise  normal  gland  that,  anatomically  at  least, 
there  is  no  excuse  for  referring  to  the  condition  as  goitre. 

Fibroma,  chondroma,  and  osteoma  are  rarely  seen  in  the  thyroid. 

Malignant  Tumors. 

Sarcoma  of  the  thyroid  is  usually  of  the  round-celled  variety.  Car- 
cinoma is  rather  more  common  than  sarcoma,  and,  like  it,  is  generally  of 
a  soft,  cellular  type. 

The  diagnosis  between  the  two  is  often  difficult.  Adeno-carcinomata 
and  adeno-sarcomata  occupy  a  middle  ground.  In  structure  and  by  rea- 
son of  their  metastases  they  are  malignant,  but  they  oftentimes  grow 
slowly,  and  do  not  recur  with  the  virulence  which  their  microscopical 
appearances  seem  to  predicate,  and  they  are  therefore  much  more  amen- 
able to  treatment  by  operation. 

Malignant  tumors  may  develop  in  a  normal  or  in  a  goitrous  gland. 
They  are  apt  to  form  metastases,  single  or  multiple,  in  some  bone  of  the 
head  or  thorax,  or  in  the  humerus,^  or  in  the  lungs.^  Extension  into 
adjacent  tissues,  including  the  trachea,  takes  place  very  rapidly  in  can- 
cer of  the  thyroid,  so  that  the  operative  results  are  very  discouraging. 

Goitre. 

Synonyms. — Eng.  Bronchocele  ;  Fr.  Goitre ;  It.  Gozzo ;  Ger. 
Kropf,  Struma. 

Goitre  (Lat.  guttus,  throat)  is  a  permanent  non-malignant  enlarge- 
ment of  the  thyroid  gland  or  of  one  of  its  lobes. 

It  occurs  endemically,  epidemically,  and  sporadically.  No  part  of 
the  earth  is  free  from  it,  but  it  is  found  chiefly  in  certain  mountainous 
districts,  notably  in  Switzerland. 

Endemic  goitre  is  often  associated  with  cretinism,  a  disease,  as  is 
well  known,  marked  by  idiocy,  deafness,,  and  a  peculiar  thickening  of  the 
soft  tissues  and  imperfect  development  of  the  skeleton.  This  is  now 
thought  to  be  due  to  the  congenital  or  early  acquired  loss  of  function  of 
the  thyroid  gland ;  and  as  such  it  has  been  spoken  of  as  the  full  mani- 
festation of  myxoedema.^  '^ 

Goitre  may  be  congenital  or  arise  at  any  age,  but  the  period  of 

'  V.  Eiselsberg,  "  Ueber  Knochen-metastasen  d.  Schilddriisenkrebses,"  Arch.  f.  klin. 
Chir.,  1893,  vol.  xlvi.  p.  430. 

^  Middeldorpf,  "  Zur  Kenntniss  d.  Knochen-metastasen  bei  Schilddriisentumoren," 
Arch.f.  klin.  Chir.,  1894,  vol.  xlviii.  p.  502. 

^  Holmes,  "  Sporadic  Goitre :  Its  Varieties  and  the  Kesults  of  Modern  Treatment," 
Lancet,  1895,  Nov.  9,  p.  1155. 

*  Murray,  "  Diseases  of  the  Thyroid  Gland,"  Twentieth  Century  Pract.  of  Med.,  1895, 
vol.  iv.  p.  752. 
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puberty  is  especially  favorable  for  its  development.     More  women  than 
men  are  aifected. 

Heredity  is  a  powerful  predisposing  factor  in  the  development  of 
goitre.  Repeated  jiregnancy  and  occupations  which  obstruct  the  circula- 
tion in  the  cervical  veins,  such  as  mountain-climbing,  bearing  weights 
on  the  head,  working  or  studying  with  the  head  bent  forward,  are  other 
favoring  causes. 

What  is  the  exciting  cause  of  goitre?  This  cpiestion  has  given  rise 
to  no  end  of  speculation  and  investigation.  Lack  of  sunshine,  damp 
and  cold  dwellings,  snow-water,  air  of  a  certain  quality,  and  many  other 
things,  have  been  brought  forward  at  one  time  or  another  as  solutions 
to  the  problem.  Those  theories  which  placed  the  responsibility  for  the 
disease  upon  the  drinking-waters  of  goitrous  districts  have  found  the 
widest  support.  Just  what  constituents  of  such  waters  may  be  the  real 
causes  of  goitre  has  been,  again,  matter  of  dispute.  In  1877,  Klebs  ^ 
claimed  to  have  found  the  bacterial  agent  in  water  of  a  certain  goitrous 
district,  but  the  claim  has  not  been  substantiated.  Others  have  attempted 
to  show  that  goitre  is  indigenous  to  certain  geological  strata,  and  that 
the  amount  of  magnesia,  chalk,  etc.  contained  in  the  drinking-water  of 
such  regions  is  the  etiological  factor.  This  view  has  many  supporters, 
but  the  more  goitrous  districts  were  investigated  the  more  dissimilar 
were  found  to  be  the  geological  conditions  of  the  soil  where  it  is  endemic. 

In  the  last  decade  Kocher,-  by  the  examination  of  no  less  than 
76,000  school-children  in  the  canton  Berne,  Switzerland,  brought  forward 
a  mass  of  evidence  of  great  weight,  though  not  conclusive,  that  it  is  not 
the  inorganic  but  the  organic  constituents  of  drinking-water  which 
produce  goitre,  and  that  if  goitre  is  found  in  regions  where  limestone 
and  magnesia  predominate,  it  is  because  of  the  organic  impurities  that 
are  mixed  with  these  minerals.^  Some  of  the  evidence  was  very  striking 
that  goitre  follows  the  long-contintied  use  of  water  of  certain  wells  and 
springs.  Thus,  in  one  school  all  the  children  who  were  free  from  goitre 
used  water  from  the  same  meadow  spring,  while  their  neighbors  on  all 
sides,  who  had  other  water-supply,  suffered  from  the  disease.  This 
spring-water  contained  four  times  as  much  calcium  and  twice  as  much 
magnesia  as  a  "  goitrous  "  spring  not  far  away,  but  only  nine  kinds  of 
bacteria  were  found  in  the  former,  while  the  latter  contained  thirty-three 
kinds.  Injections  of  a  mixture  of  all  the  germs  obtained  from  the 
goitrous  spring  produced  swelling  of  the  thyroids  in  some  rabbits,  but 
no  such  result  followed  similar  injections  into  dogs.  Kocher  is  of  the 
opinion  that  a  positive  result  coukl  only  be  expected  after  the  injections 
were  many  times  repeated. 

Epidemic  goitre  occurs  almost  exclusively  in  regions  where  goitre  is 
endemic.  It  has  been  observed  to  follow  severe  exertion,  as  forced 
marching  in  the  case  of  new  recruits,  but  this  is  to  be  regarded  at  most 
as  a  predisposing  cause.     The  same  is  true  of  climatic  changes. 

An  interesting  point  in  connection  with  the  etiology  of  goitre  is  in 

^  Klebs,  Studien  iib.  d.  Verbreitung  d.  Cretinismus  in  Oesterreich.  soicie  ub.  d.  Vrsache 
d.  Kropfbildung,  Prag,  1877. 

^  Kocher,  Vorlcommen  u.  Vertheilung  d.  Kropfes  in  Kanton  Berne,  Ein  Beitrag  z.  Kennt- 
niss  d.  Ursachen  d.  Kropfbildung,  Berne,  1889. 

^Lustig  and  Carle,  ''Sull'  etiologia  del  gozzo  endemico,"  Gior.  d.  r.  Accad.  di  Med.  di 
Torino,  1890,  p.  689, 
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the  fact  that  there  seems  to  be  an  intimate  relation  between  its  origin 
and  the  condition  of  the  vasomotor  system.^  Fully  one-half  of  the 
persons  who  have  a  goitre  are  said  to  have  an  abnormal  heart." 

Patholog-ical  Anatomy. — The  question  in  what  tissue  the  morbid 
growth  commences  has  also  given  rise  to  discussion.  Wolfler,'^  in  his 
work  on  the  origin  of  goitre,  pul)lished  in  1880,  holds  to  the  theory  that 
fragments  of  foetal  tissue  in  the  thyroid  under  favorable  conditions  resume 
their  interrupted  development.  Hitzig,*  who  has  recently  studied  the 
subject,  takes  an  opposite  view.  He  selected  goitres  from  young  patients 
(fourteen  to  thirty  years  of  age)  with  the  idea  of  finding  portions  of  the 
tumor  in  the  early  stages  of  active  growth.  Thirty-six  specimens  were 
examined.  In  many  sections  he  distinctly  found  the  normal  tubular 
epithelium  beginning  to  grow  into  pathological  nodules.  He  therefore 
drew  the  conclusion  that  a  goitre  grows  from  the  normal  pre-existing 
epithelium  of  the  thyroid. 

A  goitre  may  involve  the  whole  thyroid  gland  or  any  part  of  it.  The 
right  lobe  is  more  often  affected  than  the  left  one.  It  very  rarely 
attacks  the  isthmus  alone.  It  may  occupy  the  normal  position  of  the 
thyroid  or  sink  downward  upon  the  chest  or  be  retrosternal  or  retro- 
clavicular,  or  movable — i.  e.  at  times  rising  above  the  sternum,  at  times 
sinking  out  of  sight  into  the  anterior  mediastinum.^  It  may  also  com- 
pletely surround  the  trachea  •"  or  be  behind  the  pharynx  (Fig.  402). 
Goitres  which  are  remote  from  the  normal  situation  of  the  gland  usually 
develop  in  an  accessory  thyroid. 

A  goitre  may  grow  outward  between  the  cervical  vessels,  lifting  the 
internal  jugular  vein  forward  without  displacing  the  carotid  artery,  or 
both  vessels  may  be  pushed  outward  until  they  lie  underneath  the  outer 
border  of  the  sterno-mastoid. 

The  recurrent  laryngeal  nerve  may  likewise  be  dislocated  backward, 
or  become  adherent  to  the  capsule  and  undergo  degeneration  and  atrophy 
or  inflammation  and  thickening. 

The  trachea  may  be  displaced  or  compressed,  so  that  its  cross-section 
presents  the  shape  of  a  D,  a  sabre,  or  a  crescent"  (Fig.  401). 

Symptoms. — An  acute  goitre,  such  as  may  occur  after  severe  exer- 
tion or  epidemically  in  regions  where  goitre  is  common,  presents  a  pul- 
sating tumor  reducible  on  pressure.  Distention  of  the  cervical  veins  and 
dyspnoea  are  the  other  prominent  symptoms.  These  vascular  tumors 
may  disappear  as  rapidly  as  they  appear.*^ 

In  the  majority  of  cases  of  chronic  goitre  a  painless  enlargement  of 

^  Vetlesen,  Aetiologiske  Studien  over  Struma,  Kristiania,  1887. 

^Schranz,  "Beitriige  z.  Theorie  d.  Kropfes,"  Arch.  f.  klin  Chir.,  1886-87,  vol.  xxsiv. 
p.  92. 

^  Wolfler,   Ueber  der  Entwickelung  und  Bau  d.  SchilddrvM,  Berlin,  1880. 

*  Hitzig,  "  Beitrage  z.  Histologie  u.  Histogenese  d.  Struma,"  Arch.  f.  klin  Chir.,  1893- 
94,  vol.  xlvii.  p.  464. 

^  Wnlirmann  has  published  details  of  75  benign  and  16  malignant  cases  of  intra- 
thoracic goitre.  In  85  per  cent,  of  the  benign  cases  the  extrathoracic  portion  of  the  thy- 
roid gland  was  also  affected.  (For  further  particulars  see  the  original  article  in  Deut. 
Zeit.f.  Chirurg.,  1896,  xliii.  p.  1.) 

^  Wolfler,  Chirurg.  Behandlung  d.  Kropfes,  II.  Theil,  Berlin,  1890 ;  also  in  Arch.f.  klin. 
Chir.,   1890,  vol.  xl.  p.  176. 

^  Demme,  Handbuchf.  Kinderkrankheiten,  Bern,  1879. 

8  Wolfler,  "Zur  chir.  Anat.  u.  Path.  d.  Kropfes,"  Arch.  f.  klin.  Chir.,  1890,  vol.  xl. 
p.  350. 
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the  thyroid  first  attracts  attention.  Soon  there  is  added  a  moderate 
venous  congestion  of  the  face  and  neck,  more  marked  on  exertion. 
Faintness,  palpitation,  headache,  buzzing  in  the  ears,  flashes  of  light, 
sleeplessness,  and  an  anxious  feeling  may  accompany  the  growth  of  the 


Fig.  401. 


<^^ 


Distortions  of  the  trachea  caused  by  goitres  (from  Demme,  Liicke,  and  Kronlein). 


goitre.  In  many  cases  the  tumor  attains  great  size  with  absolutely  no 
disturbed  sensations,  while  in  others  the  pressure  of  the  enlarged  thyroid 
on  the  trachea  or  pharynx,  or  on  the  cervical  vessels  or  nerves,  causes 
distressing  symptoms. 

There  may  be  palpitation  of  the  heart,  due  to  chlorosis  or  to  increase 
of  blood-pressure  in  the  right  heart,  or,  as  Schranz^  believes,  to  degen- 
eration of  the  vasomotor  nerves.  In  67  per  cent,  of  308  autopsies  of 
goitrous  individuals  he  found  cardiac  affection. 

The  dilatation  of  the  veins  may  also  be  due  to  forced  expiration  caused 
by  compression  of  the  trachea,  or  to  paralysis  of  the  glottis  from  pressure 
upon  the  recurrent  laryngeal  nerve,  or  to  direct  pressure  of  the  goitre 
upon  the  cervical  veins. 

The  direct  pressure  on  the  trachea  can  so  far  narrow  its  lumen  or 
alter  its  shape  that  the  respiration  becomes  characteristic.  The  inspira- 
tion is  slow  and  strained,  with  distinct  stridor,  while  the  expiration  is 
forced  and  hurried.  This  can  progress  until  the  patient  is  in  danger  of 
asphyxia,  especially  if  the  goitre  is  so  situated  as  to  bend  the  trachea  at 
an  angle  or  if  the  tumor  extends  behind  the  sternum. 

A  difficulty  may  similarly  exist  in  swallowing,  though  such  is  not 
usually  the  case  in  benign,  uninflamed  goitres. 

Pressure  on  the  recurrent  laryngeal  nerve  generally  produces  hoarse- 
ness or  aphony.  This  is  to  be  regarded  as  a  serious  complication  when 
an  operation  is  considered.  Occasionally  it  happens  that  the  paralysis, 
being  due  to  simple  pressure  without  nerve-degeneration,  is  relieved  by 
the  removal  of  the  tumor. 

'  Schranz,  he.  cit. 
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The  special  forms  of  goitre  present  a  few  symptoms  peculiar  to  them- 
selves. 

Congenital  goitre,  especially  if  it  surrounds  the  trachea,  may  cause 
death  by  strangulation  (Fig.  402),  or  it  may  be  so  large  as  to  interfere 
with  birth.     In  these  cases,  on  ac- 
count of  the  almost  invariable  neces-  Fig.  402. 
sity  of  tracheotomy,  operative  treat- 
ment offers  a  forlorn   hope.     Four 
cases  have  been  reported,  of  which 
one  ^  was  successful. 

Retrosternal  and  retroelavicular 
goitres  tend  to  sink  more  and  more 
behind  the  anterior  thoracic  wall. 
If  pedunculated,  such  goitres,  as 
already  remarked,  may  rise  into  the 

npnt    in    ^Ynirnfinn   +r»   ainlr    Qfrninin       Congenital  goitre  encircling  the  trachea  and 
neCK   in   expiration  to  SlllK   again  in  oesophagus  (from  Kaufmann). 

inspiration.     Hence  the  name  mov- 
able goitre  (goitre  plongeant).    If  the  larynx  is  movable,  such  a  goitre  may 
remain  for  hours  wholly  substernal.     In  this  form  of  goitre  the  danger 
from  pressure  upon  the  trachea,  innominate  veins,  the  left  recurrent  laryn- 
geal nerve  (not  the  right),  or  the  sympathetic  nerves  is  greatly  increased. 

An  untreated  goitre  may  sometimes  exist  for  years  without  producing 
alarming  symptoms.  Under  less  favorable  conditions  the  symptoms 
enumerated  increase  in  severity,  and  may  cause  death  in  a  variety  of 
ways.  The  breathing  becomes  more  labored  and  paroxysms  similar  to 
those  of  asthma  set  in.  Hemorrhage  into  the  substance  of  the  goitre  or 
into  a  preformed  cyst  may  cause  such  additional  pressure  on  the  trachea 
that  the  mucus  from  a  coexisting  bronchitis  may  block  its  lumen.  In 
other  cases  no  such  mechanical  obstruction  is  found,  and  the  failure  of 
respiration  is  attributed  to  chronic  carbon-dioxide  poisoning,  or  hemor- 
rhage into  the  medulla,  or  paralysis  of  the  muscles  which  open  the  glottis, 
with  spasm  of  those  which  close  it.^ 

Diagnosis. — The  diagnosis  of  a  goitre  is  usually  easily  made.  A 
tumor  lying  upon  the  trachea,  moving  with  deglutition,  is  nearly  always 
connected  with  the  thyroid.  If,  in  addition,  the  carotid  is  found  behind 
it  or  at  its  outer  side,  and  if  there  is  venous  congestion  of  the  face  and 
neck  and  complete  or  partial  paralysis  of  the  vocal  cords,  the  diagnosis 
is  absolutely  certain. 

It  is  more  difficult  to  determine  the  character  of  the  enlargement. 
For  this  purpose  the  tumor  should  be  lifted  forward  by  one  hand,  or  by 
an  assistant,  while  the  patient  bends  his  head  downw^ard.  In  this  man- 
ner palpation  is  most  favored,  and  it  is  often  possible  to  feel  the  smooth 
elastic  nodules  of  adenomata  and  cysts,  the  smooth  surface  of  diffuse 
parenchymatous  enlargement,  or  the  irregularities  of  a  fibrous  goitre. 

Aspiration  of  the  contents  of  a  cyst  is  not  a  good  means  of  diagnosis. 
If  performed  at  all,  a  good-sized  trocar  should  be  used,  and  tlie  surgeon 
should  be  ready  to  operate  at  once,  as  dangerous  hemorrhage  may  fol- 
low even  a  simple  puncture.     It  is  scarcely  necessary  to  say  that  such 

'  Lngenbiihl,  "  Die  operative  Behandliing  d.  Struma  Congenita,"  Seit.  z.  klin.  Chir., 
1895,  vol.  xiv.  p.  713. 

'■^  Seitz,  "  Der  Kropftod  durch  Stimmbandlahmung,"  Arch.  f.  klin.  Chir.,  1883,  vol. 
zxix.  pp.  146,  203. 
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puncture  should  be  made  only  under  conditions  of  the  strictest  surgical 
cleanliness. 

Classification. — The  enlargement  of  the  thyroid  gland — known  more 
properly  as  goitre — may  be  due  to  a  general  hyperplasia  of  the  whole 
gland  or  a  part  of  it.  This  hyperplasia  may  be  either  parenchymatous, 
the  cells  being  multiplied  ;  or  follicular,  the  contents  of  the  alveoli 
being  increased  :  or  vascular,  the  blood-vessels  especially  being  affected. 

^Moreover,  in  a  growth  of  any  one  of  these  three  types  secondary 
changes  may  take  place,  with  the  resulting  formation  of  Jibrous  tissue  or 
cysts  containing  gelatinous  or  hemorrhagic  fluid.  By  necrosis  of  the 
intervening  septa  these  cysts  may  reach  a  great  size.  There  may  also  be 
calcareous  deposits. 

Hence  the  nomenclature  applied  to  these  changes  has  become  rather 
mixed.  The  following  classification  is  substantially  that  proposed  by 
Virchow^  thirty  years  ago,  and,  though  not  an  exact  one,  it  is  both 
simpler  and  more  practical  than  any  since  brought  forward  : 

Simple  hypercemia  of  the  thyroid  is  usually  a  transient  condition,  dis- 
appearing with  the  disappearance  of  the  cause  Avhich  produced  it — e.  g. 
menstruation,  pregnancy,  etc.  If  it  is  often  repeated,  the  enlargement 
may  become  permanent. 

Vascular  goitre  is  made  up  chiefly  of  blood-vessels.  The  tumor  can 
be  reduced  considerably  by  pressure.  Pulsation  and  a  murmur  are  often 
present.  This  pulsation  must  not  be  confounded  with  the  impulse  trans- 
mitted from  the  carotid.  Vascular  goitre,  except  as  it  occurs  in  connec- 
tion with  Graves'  disease,  is  usually  found  in  young  patients. 

Parenchymatous  goitre  presents  various  appearances.  If  the  process 
is  diffuse  and  the  follicles  small,  the  result  is  a  small,  smooth,  elastic 
tumor.  In  most  cases  the  growth  is  irregular,  and  nodules  (adenomata) 
are  formed,  or  the  contents  of  the  follicles  increase  and  undergo  colloid 
degeneration  (colloid  goitre).  The  septa  between  these  may  atrophy,  and 
cysts  are  formed  filled  with  gelatinous  fluid  of  varying  consistence  and 
more  or  less  stained  with  blood  (cystic  goitre).  The  adenomatous  nodules 
are  firm  and  often  completely  encapsulated.  They  may  reach  the  size 
of  an  egg. 

In  goitre  of  long  duration  the  amount  of  fibrous  tissue  may  be  so 
large  that  the  name  fibrous  goitre  is  appropriate.  Such  a  tumor  is  firm 
and  nodular. 

Such  may  be  considered  the  types  of  goitre,  but,  practically,  most  of 
the  cases  are  "mixed" — i.  e.  made  up  of  fibrous  and  parenchymatous 
tissues  and  follicular  cysts,  so  that  a  sharp  differentiation  into  classes  is 
difficult.  The  impossibility  in  some  instances  of  making  a  clinical  diag- 
nosis between  cases  of  true  goitre,  on  the  one  hand,  and  cysts  or  adenom- 
ata in  an  otherwise  normal  thyroid,  on  the  other  hand,  has  already  been 
mentioned. 

Xor  is  it  always  easy  to  tell  whether  a  given  nodule  contains  fluid  or 
is  solid.  Fluctuation  is  not  always  to  be  obtained,  and  translucency  can 
only  be  made  out  in  large  unilocular  cysts  lying  near  the  surface. 

The  diagnosis  between  other  cervical  tumors  and  a  goitre  which  has 
developed  in  the  normal  situation  of  the  thyroid  gland  is  easy,  because 
of  the  central  position  of  a  goitre,  its  movement  in  deglutition,  etc. 
^  Virchow,  Die  Krankhafle  Gesdmulsle,  Berlin,  1867. 
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When  an  accessory  thyroid  is  affected  the  diagnosis  is  more  difficult  and 
may  be  impossible.^ 

Prognosis. — The  prognosis  in  acute  goitre  is  very  good.  In  chronic 
goitre  it  depends  upon  the  severity  of  the  symptoms  and  the  ability  of 
the  patient  to  bear  them.  The  age  of  the  patient  and  the  condition  of 
the  lungs  and  heart  are  chiefly  to  be  noticed. 

The  development  of  operative  treatment  to  its  present  condition  has 
done  much  to  improve  the  prognosis,  and  the  treatment  by  the  use  of  the 
thyroid  extract  in  cases  formerly  demanding  surgical  interference  seems 
to  promise  still  greater  hope. 

Treatment  {rion-operat'ive). — The  treatment  of  goitre  is  hygienic, 
medical,  and  surgical. 

Persons  who  are  predisposed  by  heredity  to  goitre  should  avoid — (1) 
a  residence  in  a  district  where  the  disease  is  endemic ;  (2)  the  use  of  the 
water  of  such  a  district  except  when  sterilized ;  (3)  an  occupation  which 
produces  congestion  of  the  cervical  veins. 

Recent  cases  of  goitre  occurring  in  a  goitrous  district  have  been  cured, 
and  old  cases  have  been  improved,  by  removal  to  a  region  free  from  the 
disease.^  The  introduction  of  water  from  a  district  free  from  goitre  re- 
duced the  proportion  of  goitrous  school-children  in  Rupperswyl  from  59 
to  25  per  cent.^  Many  other  instances  might  be  cited  to  show  the  value 
of  prophylactic  hygienic  measures. 

Internal  Remedies. — Drugs  have  little  or  no  effect  upon  long-standing 
cases  of  goitre.  Upon  recent  enlargements  several  substances  have  a 
decidedly  beneficial  influence.  Among  these  iodine  and  its  compounds 
have  loDg  held  the  flrst  place. 

Given  internally,  iodide  of  potassium  (grains  5-15  daily)  has,  accord- 
ing to  jSTaumann  and  others,  a  salutary  effect  in  cases  of  parenchymatous 
goitre,  especially  in  patients  not  over  twenty  years  of  age. 

Improvement  comes  rapidly,  if  at  all.  Larger  doses  are  inadvisable. 
They  may  produce  palpitation  of  the  heart  or  swelling  of  the  gland,  with 
fever  and  rapid  emaciation.  This  condition  has  been  spoken  of  as  iodism, 
but  it  is  more  likely  to  be  due  to  the  rapid  discharge  of  malsecretions  of 
the  thyroid  into  the  circulation. 

Fresh  thyroid  glands,  taken  from  sheep  or  lambs,  and  extracts  made 
from  them,  have  been  employed  internally  in  goitre  since  1893.  So 
many  favorable  results  have  been  reported  from  this  treatment  that 
it  is  strongly  to  be  recommended  before  operative  interference  is 
entertained.  All  observers,  however,  agree  that  cysts  and  large  collec- 
tions of  colloid  material  and  fibrous  tissue  are  unaffected  by  this  treat- 
ment. Hyperplastic  tissues  and  adenomata  .shrink,  but  do  not  entirely 
disappear.  As  a  result  of  this  atrophy  smaller  colloid  nodules,  which 
before  were  impalpable,  may  become  prominent.  They  are  also  more 
easily  removed  than  from  the  untreated  hypertropliied  gland.*  ^ 

^  Riedel,  "  Die  Geschwiilste  am  Halse,"  Deiitsch.  Chirurgie,  Lief  36. 

^  Naumann,  TJeher  d.  Kropf  a.  dessen  Behandlung,  Lund,  1892. 

'^  Bircher,  Der  endemuche  Kropf  u.  seine  Beziehungen  z.  Taubstummheit  u.  z.  Cretinismus, 
Basel,  1883. 

^  Briins.  "Ueber  d.  Kropf  behandlung  m.  Schilddriisenfiitterung,"  Beit.  z.  Min  Chir., 
1894,  vol.  x'n.  p.  847. 

^  Knoepfelraacher,  "  Ueber  einige  therapeut.  Yersuche  m.  Schilddriisenfiitterung," 
Wien.  klin.  Wochen.,  1895,  Oct.  10,  p.  715. 
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Constitutionally,  the  thyroid  extract  also  exerts  a  favorable  influence, 
and  the  general  symptoms  which  goitre  causes  have  often  been  reported 
to  be  improved  by  its  use. 

Bruns^  has  reported  60  cases  (non-malignant  and  non-cystic)  in  which 
this  treatment  was  employed  :  14  were  cured,  29  were  improved,  and  17 
were  not  improved  by  the  treatment.  He  found  that  the  thyroid  extract 
had  a  better  effect  in  young  patients.  The  treatment  in  most  cases  lasted 
from  three  to  four  weeks. 

The  dose  should  be  small  at  first,  the  equivalent  of  2  or  3  grains  of 
sheep's  thyroid  being  given  three  times  a  day.  This  may  be  increased 
up  to  15  or  20  grains  every  day  or  every  two  days  as  soon  as  the  toler- 
ance of  the  patient  is  determined.  The  symptoms  of  overdose  are  head- 
ache, faintness,  nausea,  palpitation,  fever,  excessive  perspiration,  and 
prostration,  and,  if  the  treatment  is  continued,  emaciation. 

Attempts  have  been  made  to  explain  the  action  of  thyroid  extracts 
by  saying  that  they  give  the  hyperplastic  gland  a  chance  to  rest,  and 
that  it  therefore  shrinks  in  size ;  but  this  theory  neither  harmonizes 
with  what  is  known  concerning  hypertrophy  and  atrophy  of  other 
glands,  nor  does  it  explain  all  the  facts  in  connection  with  the  thyroid, 
as,  for  example,  the  fact  that  the  gland  remains  small  after  the  thyroid 
feeding  is  given  up. 

Before  the  last  (twenty-fourth)  Congress  of  German  Surgeons,  held 
in  Berlin,^  Kocher^  spoke  warmly  of  thyroid  treatment.  He  uses  the 
extract  combined  with  the  glycero-potassium  phosphate,  in  20-grain 
doses  of  the  latter  three  and  four  times  a  day. 

Mikulicz*  has  likewise  obtained  atrophy  of  the  thyroid,  with  im- 
provement of  the  symptoms  in  goitre,  by  feeding  the  patient  with  tliy- 
mus  glands.  The  dose  must  be  much  larger — four  or  five  times  larger — 
than  when  thyroid  is  used.  One  patient  with  an  old  and  large  goitre 
took  12  ounces  (grams  375)  in  five  weeks  with  no  apparent  change  in  the 
goitre,  but  with  relief  of  the  previously  existing  severe  symptoms. 

The  use  of  thyroid  extracts  has  been  even  more  successful  in  cachexia 
thyreopriva  (surgical  myxoedema),  which  often  follows  a  complete  thy- 
roidectomy.^ Indeed,  it  was  in  this  disease  that  the  treatment  of  thy- 
roid substitution  was  first  employed — originally  by  the  implantation  of 
a  part  of  a  thyroid  gland  in  the  neck  or  in  some  distant  part  of  the 
body,  then  by  the  injection  of  an  extract  made  from  it,  and  lastly  by 
ingested  thyroids  or  their  extracts.  Belladonna,  pushed  to  its  full  phys- 
iological effects,  has  been  employed  with  some  benefit  in  the  vascular  or 
exophthalmic  goitres. 

External  Remedies. — The  external  application  of  iodine  has  also  been 
followed  by  success  in  a  certain  number  of  cases.  For  this  purpose  a 
mixture  of  iodine,  potassium  iodide,  and  glycerin  (1  :5  :  100)  is  recom- 
mended.^    The  external  application  of  an  ointment  containing  biniodide 

^  Bruns,  loc.  eit. 

^  Mikulicz,  "  Die  Chirurg.  Behand.  d.  Basedow'schen  Krankheit,"  Verhandlungen  d. 
Deutsch.  Gessellschaft,  24  Congress,  1895,  Berlin,  p.  32. 

^  Kocher,  "  Die  Schilddriisenfiitterung  im  Lichte  neuerer  Behandlungsmethoden 
verschieden  Kropf  formen,"  Correspoijdenzblatt  f.  Schweize  Aerzte,  1895,  No.  1. 

*  Mikulicz,  "  Ueber  Thymusfiitterung  b.  Kropf  u.  Basedow'schen  Krankheit,"  Berl. 
klin.  Woch.,  1895,  No.  16. 

*  Melzer,  "  On  the  Thyroid  Therapy,"  N.  Y.  Med.  Journ.,  1895,  vol.  i.  p.  651. 
^  Naumann,  loc.  cit. 
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of  mercury  is  said  to  have  cured  thousands  of  patients  in  India.^  ^  The 
goitre  is  smeared  with  the  ointment  and  exposed  to  the  sun  for  several 
hours  until  it  is  blistered.  Sometimes  a  single  application  suffices  for  a 
cure.  Individually,  no  benefit  has  ever  accrued  from  the  employment 
of  this  latter  remedy.  Electricity,  preferably  in  strong  galvanic  cur- 
rents (60  milleamperes),  has  in  a  few  cases  been  of  moderate  service. 

Injections. — The  treatment  of  goitre  by  the  injection  of  iodine  or 
iodoform  has  given  excellent  results  in  the  hands  of  a  great  many  sur- 
geons. Owing  to  the  great  improvement  of  the  various  operations  for 
goitre,  the  number  of  cases  treated  by  injection  is  not  what  it  once  was. 
There  will  always  be  patients,  however,  to  whom  it  will  be  applicable, 
who  are  not  suited  to  operation,  or  who  refuse  operation  for  cosmetic  or 
other  reasons. 

Injections  are  the  most  applicable  to  the  parenchymatous  goitre  in 
which  there  has  been  no  great  accumulation  of  colloid  material,  and  in 
adenomata.  These  are  the  cases,  it  is  true,  which  are  also  benefited  by 
iodine  internally. 

The  injected  iodine — and  probably  the  iodoform  also — is  in  part 
absorbed  and  acts  upon  the  system  as  ingested  iodide  does,  though 
mainly  it  acts  locally  by  setting  up  an  inflammatory  process,  with  forma- 
tion of  fibrous  tissue  and  a  subsequent  shrinking  of  the  area  treated. 

A  moderate  danger  in  its  use  lies  in  its  possible  injection  into  a 
blood-vessel.  To  avoid  this  the  hollow  needle  is  separately  introduced, 
and  if  no  blood  escapes,  the  syringe  is  affixed  and  ten  or  fifteen  drops 
of  the  tincture  of  iodine  is  slowly  injected.  Sometimes  the  treatment  is 
followed  by  great  pain  under  the  jaw,  extending  up  to  the  ear,  and  the 
patients  state  they  can  taste  the  injection,  so  rapidly  is  it  absorbed. 
After  two  or  three  days,  or  later  if  there  is  a  strong  reaction,  the  injec- 
tion is  repeated.  Sometimes  improvement  is  very  rapid,  shrinking  of 
the  gland  taking  place  in  a  few  days.  Generally  ten  to  twenty  or  more 
injections  are  required. 

The  injections  are  to  be  given  with  the  strictest  aseptic  precautions, 
else  dangerous  suppuration  and  abscess-formation,  paralysis  of  the  vocal 
cords,  etc.  may  follow.  Even  at  its  best,  the  treatment  is  not  without 
risk.  Heymann  ^  and  Wolfler  *  mention  28  deaths  ;  Schwalbe  has  esti- 
mated 1  death  in  a  thousand  injections  as  a  result  of  embolism. 

Solutions  of  iodine  other  than  the  tincture  have  been  advocated,  but 
have  not  been  generally  adopted. 

Carbolic  acid,  arsenic,  alcohol,  and  ergotine  are  less  effectual  than 
iodine,  and  are  more  hazardous. 

Ferric  chloride,  chromic  acid,  and  permanganate  of  potassium  have 
now  but  few  advocates.  Among  the  novelties  may  be  mentioned  fluor, 
which  in  a  watery  solution,  1  :  200,  has  been  used  with  success.^ 

^  Mouat,  "Goitre  treated  by  Biniodide  of  Mercury,"  Edin.  Med.  Journ.,  1857,  vol. 
iii.  p.  595. 

^  Frodsham,  "  Dii  Traitement  du  Goitre  par  les  Applications  topiques  du  Deuto- 
iodure  de  Mercure,"  Bull.  d.  Therapeut.,  1860,  vol.  lix.  p.  57. 

^  Heymann,  "  Znr  Jodbeliandlung  der  Struma,"  Verhand.  d.  62  Versammlung. 
Deutsch.  Nal.urforscher  u.  Aerize,  1889. 

*  Garre,  "Zur  Kropf  behandlung  m.  parenchvmatosen  Einspritzungen,"  Beit.  z.  kl'm. 
CAiV.,  1894,  vol.  xii.  p.  321. 

^  Woakes,  "The  Pathogeny  and  Treatment  of  Bronchocele  or  Goitre,''  Lancet,  ISSl, 
vol.  i.  p.  448. 
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By  far  the  most  valuable  substitute  for  iodine  is  iodoform.  The  use 
of  this  substance  for  injection  in  goitre  was  strongly  advocated  in  1890 
by  V.  Mosetig^  after  a  ten  years'  experience  with  it.  He  advised  a 
mixture  of  iodoform,  ether,  and  olive  oil  (1:5:  9).  By  evaporation  of 
the  ether  the  iodoform  is  partly  precipitated,  and  Garr6  ^  therefore 
recommends  that  the  mixture  have  the  proportion  1:7:7.  The  fluid 
must  be  kept  in  the  dark.  If  it  becomes  brown,  it  contains  free  iodine 
and  must  not  be  used.  With  this  mixture  140  cases  were  treated,  about 
15  minims  of  the  fluid  being  injected  every  two  to  five  days  ;  from  three 
to  sixteen  injections  were  required.  Of  87  cases  which  could  be  followed, 
77  (90  per  cent.)  were  improved,  and  in  all  of  them  a  decrease  in  the  cir- 
cumference of  the  neck  was  demonstrated.  The  reaction  was  in  no  case 
severe  enough  to  make  it  necessary  for  the  patient  to  go  to  bed.  Occa- 
sionally there  followed  a  local  tingling  or  a  slight  pain  in  the  ear  or  teeth, 
or  dizziness,  or  a  taste  of  iodoform  for  one  or  two  days,  but  nothing 
more  serious ;  so  that  the  treatment  may  be  described  as  free  from 
danger. 

In  what  way  iodoform  acts  upon  the  tissues  is  not  clearly  understood. 
It  is  not  considered  that  it  produces  its  eifect  by  inflammation  and  the 
formation  of  fibrous  tissue.  In  animals  ^  it  develops  a  coagulation- 
necrosis  when  injected  into  the  healthy  thyroid  gland. 

Operative  Treatment. — Of  the  twenty  or  more  different  operations 
which  have  been  performed  for  goitre,  four  merit  a  detailed  description. 
They  are — partial  resection,  enucleation-resection,  enucleation,  and  liga- 
tion of  the  thyroid  arteries. 

Extirpation  of  the  whole  gland  has  been  generally  abandoned,  because 
of  the  danger  that  either  tetanus  or  surgical  myxoedema  will  result. 
The  name  "  cachexia  thyreopriva  "  is  given  to  both  of  these  conditions, 
of  which  tetanus  is  considered  the  acute  and  myxoedema  the  chronic 
form.^  This  variety  of  tetanus^  begins  with  pain  and  twitching, 
usually  in  the  arms  and  legs  and  later  in  the  face.  A  sharp  blow  on  a 
nerve-trunk,  as  the  facial,  or  compression  for  a  few  minutes  of  an  artery, 
as  the  bronchial,  brings  on  a  spasm  in  the  part  which  it  supplies. 

In  cases  ^vhich  progress  to  a  fatal  termination  the  spasms  become 
general. 

Tetanus  may  follow  partial  resection  of  the  thyroid,^  but  this  occurs 
rarely  and  in  a  light  form.  Hence  the  total  extirpation  of  the  thyroid 
except  for  malignant  disease  is  looked  upon  as  an  unwarrantable  ope- 
ration. Thus,  of  52  total  thyroidectomies  performed  in  Billroth's 
clinic"  up  to  July,  1892,  12  were  followed  by  tetanus:  8  of  these 
cases  died,  and  in  2  others  the  tetanus  became  chronic ;  of  1 2  cases 
of  resection,  where  four-fifths  of  the  gland  was  removed,  5  devel- 
oped tetanus,  but  4  of  them  recovered ;  of  47  cases,  where  at  least  one- 

1  V.  Mosetig-Moorhof,  "  Der  Beliand.  d.  weichen  Kropfes  mit  parenchym.  Injection  en 
V.  Iodoform,"   Wieii  mecl.  Presse,  1890,  p.  1.  ^  Garre,  loc.  cit. 

■^  Prins,  "Ueber  d.  Einfluss  d.  Jods  auf  d.  Schilddriise,"  Centralhl.  /.  Chir.,  1895,  No. 
20,  p.  483.  _  *  Naumann,  loc.  cit. 

^  Weiss,  "  Ueber  Tetanie,"  Volkmann's  Sammlung  hlin.  Vortrdq.,  No.  189  [Inner.  Med., 
No.  6.3),  p.  1675. 

*Zesas,  "  Weitere  50  Kropf  excisionen,"  Arch.f.  klin.  Chir.,  1889,  vol.  xxxix.  p.  526. 

''  Roux,  "  Operations  de  Goitres,"  Congres  Franc,  d.  Chirnrg.,  1894,  p.  51  ;  v.  Eisel- 
berg,  "  Weitere  Beitriige  z.  Lehre  v.  d.  Folgezustiinden  d.  Kropfoperationen,"  Beit.  z.  Chir., 
1892,  Festsclirift,  p.  371. 
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fourth  of  the  gland  was  left,  1  developed  tetanus,  and  that  in  mild  form. 
Experiments  on  animals  give  similar  results.  The  Committee  of  the 
Clinical  Society  of  London,  which  investigated  the  subject  of  myx- 
oedema  in  1888,  found  that  cachexia  thyreopriva  in  some  form  followed 
in  69  cases  out  of  255  upon  whc^ii  total  thyroidectomy  had  been  per- 
formed ;  whereas  it  followed  in  only  6  cases  of  partial  resection. 

In  the  hands  of  skilfid  surgeons  who  have  operated  on  many  cases 
of  goitre  the  mortality  resulting  therefrom  has  become  insignificant — less 
than  1  per  cent.  But  these  results  are  obtained  only  after  long  experi- 
ence and  with  the  constant  exercise  of  the  greatest  care.  The  proximity 
of  the  tumor  to  vital  structures,  the  danger  of  sudden  and  profuse 
hemorrhage,  the  difficulty  of  preserving  asepsis  so  near  to  the  mouth, 
will  always  make  the  operation  a  serious  one  in  spite  of  the  most  im- 
proved technique. 

The  skin  should  be  prepared  the  day  previous  by  shaving  and  the 
employment  of  antiseptic  procedures  with  as  much  care  as  for  a  lapa- 
rotomy, and  the  bowels  thoroughly  emptied  in  order  to  avoid  for  several 
days  after  the  operation  the  congestion  of  the  cervical  veins  attendant 
upon  defecation.     A  small  hard  pillow  under  the  shoulders  allows  the 

Fig.  4('3. 


Excision  of  a  right-sided  goitre  by  a  transverse  eur\  eti  incision  :  1,  sterno-thyroid  muscle;  2,  ante- 
rior jugTilar  vein ;  3,  sterno-hyoid  muscle ;  4,  oblique  communicating  jugular  vein ;  5,  sterno- 
mastoid  muscle  (from  Kocher). 

head  to  drop  back  and  satisfactorily  exposes  the  neck.  Hemorrhage  and 
injury  to  the  recurrent  laryngeal  nerve  are  the  accidents  most  to  be 
guarded  against.  During  the  operation  extra  caution  is  needed  to  guard 
against  infection  from  the  mask  or  apparatus  used  for  anaesthesia. 

There  is  no  agreement  among  surgeons  as  to  the  relative  superiority 
of  chloroform  or  ether  in  operations  for  goitre.     Kocher's  ^  experience 

^  Mikulicz,  loc.  cit. 
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is  larger  than  that  of  any  other  oj^erator,  and  he  prefers  chloroform  or 
chloroform  followed  by  small  amounts  of  ether.  In  900  operations  he 
had  no  immediate  death  from  the  antesthetic,  and  but  one  later,  from  an 
ether  bronchitis. 

Cocaine  or  a  mixture  of  cocaine  and  moi-phine  is  much  used  by- 
some  Continental  surgeons  ^  in  place  of  a  general  anesthetic.  After  the 
skin-incision  the  pain  is  said  to  be  slight.  Kocher  advises  its  use  in  all 
cases  complicated  with  severe  dyspncea,  and  suggests  that  a  further 
advantage  in  its  use  is  the  ability  of  the  patient  by  speaking  to  demon- 
strate that  the  recurrent  laryngeal  nerve  is  not  injured. 

Partial  Resection. — Billroth  advocates  an  incision  along  the  anterior 
edge  of  the  stemo-mastoid  muscle,  but  Kocher,  in  whose  clinic  for  many 
years  a  record  has  been  kept  rif  the  defurmitv  which  follows  each  opera- 

FiG.  404. 


Excision  of  a  left-sided  goitre  (difficult  ca^^e  r.y  au  angular  incision:  1,  anterior  jugular  vein ;  2, 
sterno-hyoid  muscle ;  3,  oblique  communicating  jugular  vein ;  4,  inferior  thvroid  vessels  (from 
Kocher;. 

tion,  has  decided  that  a  transver.se  incision  convex  do\vnward  gives  the 
best  cosmetic  effect  (Fig.  403).  The  scar  then  simulates  one  of  the  nat- 
ural wrinkles  of  the  neck  and  is  almost  invisible.  If  the  growth  is  a 
large  one  or  its  removal  difficult,  he  makes  use  of  an  angular  incision 
(Fig.  404)  for  similar  reasons. 

The  following  description  is  condensed  from  his  Operofive  Surgery  :^ 
1  Eoux,  loc.  cit.  2  Kocher,  Operative  Surgery,  2d  ed.,  London,  1895. 
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A  liberal  transverse  incision,  curved  downward,  is  made  over  the 
goitre.  On  the  aifected  side  it  is  prolonged  upward  and  backward  over 
the  sterno-mastoid  muscle.  The  skin  and  platysma  are  cut  through, 
and  the  superficial  veins  are  divided  between  ligatures.  It  is  usually 
not  necessary  to  destroy  the  external  jugulars.  Division  of  the  fascia 
exposes  the  sterno-mastoid  and  sterno-laryngeal  muscles.  The  latter  are 
often  spread  out  into  a  very  thin  layer.  By  cutting  across  the  laryngeal 
muscles  and  nicking  the  anterior  border  of  the  sterno-mastoid  the  tumor 
is  freely  exposed. 

The  angular  incision  avoids  the  complete  division  of  the  sterno-laryn- 
geal muscles.  This  incision  is  begun  over  the  prominence  of  the  sterno- 
mastoid  muscle  at  the  level  of  the  thyroid  cartilage.  It  is  carried  almost 
transversely — in  the  line  of  the  creases  of  the  skin — across  to  the  middle 
of  the  neck,  where  it  bends  and  passes  vertically  to  the  sternal  notch.  The 
snperficial  veins  are  ligated  and  divided  as  before.  The  anterior  border 
of  the  sterno-mastoid  is  thoroughly  freed,  so  that  it  may  be  drawn  well 
to  the  side  with  blunt  hooks.  The  sterno-thyroids  and  the  sterno-hyoids 
are  next  clearly  exposed,  and  their  upper  insertions,  especially  of  the 
sterno-thyroids,  are  partially  divided.  These  muscles  are  also  drawn 
aside  with  blunt  hooks,  thus  exposing  the  gland. 

The  subsequent  steps  are  the  same  whichever  incision  may  be  chosen. 

Fig.  405. 


Excision  of  a  right-sided  goitre  by  a  transverse  curved  incision;  the  goitre  has  been  dislocated 
and  rotated  to  the  left :  1,  right  half  of  goitre  turned  toward  the  left :  2,  superior  thyroid  artery 
and  vein;  3,  posterior  border  of  thyroid  cartilage;  4,  sterno-hyoid  and  thyroid  muscles;  5, 
sterno-mastoid  muscle ;  6,  inferior  thyroid  artery ;  7,  right  common  carotid  artery ;  8,  rec. 
laryngeal  nerve ;  9,  oesophagus  ;  10,  trachea ;  11,  inferior  thyroid  vein  (from  Kocher). 

A  thin  layer  of  connective  tissue — the  outer  capsule  of  the  gland  (but 
not  the  capsula  propria) — is  divided  and  reflected,  all  veins  being  ligated 
and  divided,  not  torn  through.  (This  dissection  is  spoken  of  by  some 
surgeons  as  "  intrafascial "   or  "  bloodless "  extirpation  of  the  thyroid 
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gland.     In  the  retrosternal  cases  it  is  especially  important  to  reach  the 
capsula  propria  before  attempting  to  dissect  out  the  goitre.) 


Fig.  406. 


Excision  of  a  left-sided  goitre  by  the  angular  incision  ;  dislocation  of  the  goitre  over  to  the  sound 
side,  and  ligature  of  the  main  vessels :  1,  vena  thyroidea  superior ;  2,  superior  thyroid  ves- 
sels ;  3,  sterno-mastoid  muscle ;  4,  sterno-hyoid  muscle ;  5,  inferior  thyroid  artery ;  6,  inferior 
thyroid  vessels ;  7,  goitre  dislocated  and  rotated  upward  over  the  trachea  (from  Kocherj. 

Fig.  407. 


Carotis. 


N  recurreug. 
The  relation  of  the  recurrent  nerve  to  the  artery  (from  Wolfler}. 

The  gland  is  next  dislocated  fonoard  (Figs.  405  and  406),  and  the  chief 
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vessels  are  ligatecl.     On  account  of  the  close  relation  of  the  recurrent 
laryngeal  nerve,  and  jjarticularly  of  the  cardiac  branches  of  the  sympa- 


FiG.  408. 


Goitre  seen  from  behind  (,lroia  Kochcr). 


thetic  nerve,  to  the  inferior  thyroid  artery,  the  vessel  must  be  seen  to  be 
separate  from  all  tissue  before  a  ligature  or  a  clamp  is  applied.  (Cf. 
Figs.  407,  408,  and  409.)     In  difficult  cases  this  part  of  the  operation 


Fif4.  409. 


O.  c.  m.  n. 


N.phr. 


G.c.m.3.      V.v.  A.v.Tr.th.c.  M.ec.a. 


M.sc.n.,  scalenus  amicus  muscle;  Tr.th.c,  A.th.i.,  inferior  thyroid  artery;  A.v.,  vertebral  artery; 
V.v. ,  internal  jugular  vein  ;  G.c.m.s.,  middle  and  inferior  cervical  ganglia ;  V.c.J. ,  r.c.II.,  r.c.III., 
cardiac  nerves  ;  N.r.v.,  recurrent  laryngeal  nerve  ;  jS\phr.,  phrenic  nerve  (from  IJrobnik). 

may  be  left  until  the  last.     But,  above  all,  no  blind  or  hasty  clamping 
of  a  bleeding  point  in  this  region  is  permissible. 
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The  upper  and  lower  horns  of  the  thyroid  are  loosened  by  a  blunt 
director  from  the  capsule,  lifted  as  far  forward  as  possible,  and  the  vessels 
ligated. 

The  superior  and  inferior  communicating  veins  are  doubly  ligated 
and  divided.  A  director  and  a  strong  silk  ligature  are  then  passed 
under  the  isthmus,  and  its  tissue  is  cut  through  while  the  ligature  is 
gradually  drawm  tight.  For  this  purpose,  as  elsewhere  in  ligating  the 
vessels,  Kocher's  grooved  director  (Fig.  410)  is  of  service.     The  aifected 


Fig.  410. 


B. 


A,  Konig's  long  flexible  tracheotomy-tube  for 
goitrous  dyspnoea. 


B,  Kocher's  grooved  director. 


lobe  of  the  thyroid  is  now  free,  excepting  at  its  posterior  surface.  That 
is  firmly  attached  to  the  trachea,  and  in  its  separation,  despite  every  care, 
the  recurrent  laryngeal  nerve  may  be  injured.  It  is  therefore  thought 
better  to  cut  through  the  tissue  of  the  gland  parallel  to  the  surface  of  the 
trachea,  leaving  the  posterior  portion  of  it  with  its  capsule  as  a  protec- 
tion against  injury  of  this  nerve.  The  small  vessels  are  all  tied,  the 
divided  muscles  are  generally  sutured,  and  the  wound  closed  with  or 
without  drainage. 

If  both  sides  of  the  thyroid  are  affected  and  demand  removal,  first 
one  lobe,  and  then  the  other,  must  be  drawn  well  forward  and  partially 
excised,  so  that  bleeding  shall  be  completely  under  control. 
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Enucleation. — Enucleation  of  the  pathological  nodule  from  the  thy- 
roid gland  is  an  operation  at  least  as  old  as  Celsus.  It  is  now  associated 
with  the  name  of  Socin/  who  brought  it  into  general  notice  about  ten 
years  ago.  The  advantages  claimed  for  it  are  the  avoidance  of  resulting 
cachexia  thyreopriva  (myxoedema),  also  of  injury  to  the  recurrent 
laryngeal  nerve,  and  the  preservation  of  the  normal  contour  of  the  neck. 
It  is  applicable  to  all  non-inflamed  cysts  and  adenomata,  and  also  to 
goitres  in  which  there  is  not  a  diffuse  enlargement  of  the  gland,  such  as 
is  seen,  for  instance,  in  Graves'  disease. 

Keser  ^  has  shown  that  in  most  goitres  are  nodules  surrounded  by  an 
easily  recognizable  envelope  (the  so-called  "  internal  capsule,"  in  distinc- 
tion to  the  capsula  propria),  and  that  the  nodules  may  be  easily  shelled 
out  of  the  surrounding  gland-tissue. 

Previous  treatment  by  injections  or  a  suppurative  thyroiditis  makes 
enucleation  very  difficult.  Recurrence  is  said  to  be  no  more  common 
after  enucleation  than  after  other  partial  excisions. 

Other  surgeons  do  not  completely  agree  with  Socin  and  his  assistants 
in  regard  to  the  value  of  enucleation.  Kocher  ^  admits  that  it  is  good 
for  isolated  cysts  and  solid  tumors,  but  says  that  if  it  is  employed  upon 
a  growing  goitre,  it  is  only  a  question  of  time  when  it  will  recur. 

Bally  *  describes  enucleation  as  performed  by  Socin  as  follows  :  The 
incision  is  made  in  the  median  line  or  over  the  outer  border  of  the 
sterno-mastoid,  according  to  the  prominence  of  the  tumor.  If  the  tumor 
is  very  large  or  if  both  lobes  of  the  thyroid  are  involved,  Kocher's 
angular  incision  (Fig.  404)  is  employed. 

The  sterno-thyroid  and  sterno-hyoid  muscles  are  split  lengthwise  and 
drawn  aside.  If  the  omo-hyoid  cannot  be  drawn  aside,  it  is  cut  trans- 
versely and  afterward  sutured.  Incision  into  the  sterno-mastoid  is  sel- 
dom necessary. 

All  bleeding  points  are  secured  and  the  tumor  carefully  inspected. 
If  a  nodule  lies  near  the  surface,  its  bluish-white  envelope  (the  '"'  inter- 
nal capsule  "  of  the  gland  described  above)  can  be  readily  distinguished. 
Incision  of  the  overlying  atrophic  granular  tissue  provokes  but  little 
bleeding,  and  the  nodule  is  readily  shelled  out  either  with  the  finger  or 
a  blunt  instrument.  Its  envelope  is  in  most  cases  readily  pulled  out 
after  it  has  been  emptied. 

If  the  nodule  lies  deeply  imbedded  in  the  gland,  all  vessels  are 
secured  and  tied  as  the  operator  carefidly  cuts  down  upon  it.  Several 
nodules  may  often  be  reached  through  the  opening  made  to  remove  the 
most  prominent  one.  The  hemorrhage  is  often  copious,  but  can  always 
be  controlled  with  ligatures  and  compression. 

Bose  ■''  uses  an  elastic  ligature  which  is  wound  two  or  three  times 
around  the  affected  half  of  the  gland  after  it  has  been  lifted  from  its 

^  Garre,  "  Die  Intraglandular  Ausschiilung  d.  Kropf  knoten,"  Centraibl.  f.  Chir.,  1886, 
No.  45,  p.  769. 

^  Keser,  L' enucleation  de  Goitre  parenchymatoux,  Paris,  1887. 

^Kocher,  " Ueber  Weitere  250  Kropfextirpationen,"  Gorrespondenzhl.  f.  Schiveis.  Aerzte, 
1889,  pp.  1,  33. 

*  Bally,  "Beitrag.  z.  operativen  Behandlung  d.  Kropfes,"  Beit.  z.  klin.  Chir.,  1890,  vol. 
vii.  p.  509. 

'"  Bose,  "  Die  Kiinstlich  Blutleere  bei  Ausschiilung  v.  Kropfknoten,"  Centraibl.  f.  Chir., 
1889,  p.  1. 
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bed.  The  operation  is  then  bloodless,  and  the  dissection  of  the  nodules 
is  easily  performed.  After  the  removal  of  the  ligature  there  is  paren- 
chymatous bleeding  of  very  moderate  amount. 

The  thin  edges  of  the  cavities  in  the  gland  are  afterward  trimmed 
away.  A  glass  tube  or  gauze  drain  is  inserted  to  the  bottom  of  the 
wound,  and  the  structures  superficial  to  it  are  closed  seriatim. 

It  will  be  noticed  that  Socin  does  not  tie  the  thyroid  arteries,  and  there- 
fore avoids  all  danger  of  injury  to  the  recurrent  laryngeal  nerve. . 

Enudeation- Resection. — Kocher  has  devised  an  operation  for  the  re- 
moval of  isolated  nodules  in  a  goitre  which  he  calls  enucleation-resection. 
It  is  performed  as  follows  :  ^  Either  a  transverse  or  an  angular  incision  is 
made  and  the  goitre  is  exposed  and  luxated  as  in  resection,  but  without 
the  ligation  of  the  thyroid  arteries.  The  isthmus  is  divided  and  his  broad 
blunt  multigrooved  director  (Kropf-sonde,  Fig.  410)  is  passed  through 
the  cut  surface  to  the  nodule — usually  a  short  distance.  By  means  of 
this  blunt  director  the  attachments  of  the  nodule  to  the  gland-tissue 
lying  in  front  of  it  are  stripped  up,  and  this  gland-tissue  is  divided  by 
an  incision  parallel  to  the  trachea  between  two  long  ligatures.  The  pos- 
terior surface  of  the  nodule  is  now  freed  and  a  second  incision  is  also 

Fig.  411. 


Enucleation-resection:  1,  thyroid  cartilage;  2,  cricoid  cartilage;  3,  posterior  capsule  of  goitre ;  4, 
ligatured  isthmus :  5,  healthy  half  of  thyroid ;  6,  upper  horn  of  thyroid ;  7,  cut  surface  of  isthmus ; 
8,  surface  of  nodule ;  9,  left  lobe  of  thyroid ;  10,  posterior  incision ;  11,  trachea;  12,  inferior  thy- 
roid vein  (from  Kocher). 

made  through  the  gland-tissue  nearer  the  median  line  (Fig.  411).  The 
nodule  and  that  part  of  the  thyroid  lying  in  front  of  it — elliptical  in 
shape — are  now  removed  and  the  wound  closed. 

Lic/ation  of  the  Thyroid  Arteries. — Ligation  of  the  thyroid  arteries  is 
followed  by  glandular  ansemia,  with  secondary  obliteration  of  vessels 
and  atrophy  of  cellular  and  fibrous  structures  of  the  gland.^ 

^  Kocher,  he.  cit. 

^  Wolfler,  "Ueber  d.  Effekt  nach  Unterbindung  d.  Arterise  thyreoidege  bein  Kropfe," 
Verhand.  d.  Deutsch.  Gesellschaftf.  Chirurg.,  1887. 
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To  Wolfler  ^  is  due  the  credit  of  bringing  into  prominence  this 
method  of  treatment.  He  advocated  it  only  in  benignant  growths  and 
in  cases  not  suited  for  enucleation. 

Billroth^  and  Rydygier^  advise  ligation  of  the  four  arteries  at 
once — not  fearing  cachexia  thyreopriva  (myxoedema),  as  the  atrophy  is  a 
gradual  one.  Kocher*  prefers  resection  of  the  tumors  except  in  vas- 
cular goitre,  as  in  Graves'  disease.  He  considers  it  wrong  to  ligate 
more  than  three  arteries.''  Trendelenburg^  ties  the  arteries  of  one  side, 
and  four  weeks  later  those  of  the  other  side. 

In  order  to  apply  a  ligature  to  the  superior  thyroid  artery  an  incision 
is  made  along  the  anterior  border  of  the  sterno-mastoid  muscle.  The 
artery  is  found  in  a  triangle  whose  base  is  the  hyoid  bone  and  whose 
sides  are  the  carotid  artery  and  the  outer  margin  of  the  omo-hyoid  mus- 
cle.    The  artery  is  most  accessible  about  an  inch  below  the  hyoid  bone. 

Ligation  of  the  inferior  thyroid  artery  is  more  difficult,  and  several 
methods  of  reaching  it  have  been  proposed. 

Kocher''  makes  his  incision  along  the  inner  border  of  the  sterno- 
mastoid  and  down  to  the  capsula  propria  of  the  thyroid  gland,  tying  all 
veins.  The  gland  is  drawn  to  the  other  side,  and  the  artery  is  readily 
found  behind  the  carotid,  lying  in  a  horizontal  position  in  front  of  the 
longus  colli  muscle.  If  it  is  tied  in  this  situation,  the  cardiac  sympa- 
thetic nerve  lies  at  a  safe  distance  to  the  outer  side  and  the  recurrent 
laryngeal  to  the  inner  side.  The  artery  can  scarcely  be  confounded  with 
the  vertebral,  but  it  may  be  so  enlarged,  especially  in  Graves'  disease, 
that  it  may  resemble,  except  in  its  direction,  the  carotid  artery. 

Rydygier's^  method  is  to  make  a  transverse  incision  three  inches  in 
length  parallel  to  and  one  inch  above  the  clavicle,  so  situated  that  more 
than  half  of  the  incision  lies  posterior  to  the  sterno-mastoid  muscle. 
After  division  of  the  superficial  structures  the  space  between  the  sterno- 
mastoid  and  scalenus  anticus  is  thoroughly  opened  up  with  the  fingers. 
When  this  is  accomplished  it  is  possible  to  lift  forward  and  inward  the 
sterno-mastoid,  carotid  artery,  and  vagus  nerve  without  separating  them, 
and  to  expose  the  thyroid  axis. 

With  long  dissecting  forceps  the  inferior  thyroid  can  now  be  sepa- 
rated, and  tied  either  with  a  single  ligature  or  doubly  ligated  and  divided. 
The  transverse  incision  makes  the  operation  easier  than  a  longitudinal 
one,  and  leaves  less  scar. 

Tliyreoidechthesis. — Jaboulay^  has  performed  a  few  times  an  ope- 
ration which  he  calls  tliyreoidechthesis  or  exothyreopexy.  It  consists  in 
freeing  the  gland,  and  leaving  it  to  granulate  in  the  wound  under  asep- 
tic dressing.    The  treatment  is  bloodless,  and  is  said  to  produce  atrophy, 

1  Wolfler,  "Die  Operative  Behand.  d.  Kropfes  durch.  Unterbindnng  d.  Zufiihrenden 
Arterien,"    Wien.  me.d.  PFbcA.,  1886,  vol.  xxxvi.  pp.  1013-1052. 

^  Billroth,  "  Ueber  d.  Ligater  d.  Schilddriisenarterien  behufs  Einleitung  d.  Atrophia 
d.  Kropfen,'  Wien.klin.  Woch.,  1888,  vol.  i.  p.  3. 

•*  Rydygier,  "  Zur  Behandlung  d.  Kropfes  durch.  Unterbindnng  d.  Zufiihrenden 
Arterien,"  Wien.  med.  Woch.,  1888,  vol.  xxxviii.  pp.  1635,  1665. 

*  Kocher,  loc.  cit.  ^  Mikulicz,  loc.  cit. 

^  Ibid.  ^  Kocher,  loc.  cit. 

^  Rydygier,  "Zur  Operationstechnik  bei  d.  Unterbindung  d.  Arteria  thvreoidea 
inferior,"  Centralbl.f.  Chir.,  1889,  p.  241. 

5  Gerard,  "Operation  d.  Jaboulay,  These de  Lyon,"  Cerdralbl.  f.  C'AiVwrjf.,  1894, No.  32, 
pp.  758  and  766. 
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with  consequent  benefit.  It  is  especially  recommended  by  its  author  in 
parenchymatous  cases  with  symptoms  of  dyspnoea. 

One  fatal  case  has  already  occurred,  death  following  in  some  hours 
an  apparently  successful  operation.  Brissaud^  who  reported  the  case, 
attributed  the  death  to  iodoform-poisoning. 

Results  of  Operation. — The  mortality  from  operations  upon  goitre 
has  steadily  decreased,  partly,  no  doubt,  because  formerly  only  desperate 
cases  came  to  operation,  partly  because  of  improvement  in  the  operations 
now  in  vogue. 

In  a  paper  presented  to  the  Congress  of  German  Surgeons  in  1883, 
Kocher^  placed  the  mortality  from  the  70  operations  which  were 
reported  before  1850  at  40  per  cent.  From  that  time  until  1877, 
146  operations  had  a  mortality  of  21  per  cent.,  while  for  the  six 
years  previous  to  the  report  240  operations  had  a  mortality  of  11 
per  cent.  Since  that  time  individual  surgeons  have  reported  much 
more  favorable  results. 

Of  62  cases  operated  on  in  Albert's  clinic  before  1891,  1  died.^ 

Roux^  in  1894  reported  a  mortality  of  1.36  per  cent,  in  292 
operations. 

Kocher*  in  1895  placed  on  record  nearly  900  cases  of  benign  goitre 
which  he  had  operated  on,  with  a  mortality  of  about  1  per  cent. 

Zesas^  lost  1  case  in  50  operations,  and  that  from  pneumonia. 

Kronlein's "  last  200  operative  cases  all  recovered. 

Sulzer^  in  1893  reported  144  operations  on  benign  goitre,  with  no 
fatal  results. 

The  cause  of  death  from  operation  is  various.  Patients  have  died  on 
the  table  from  chloroform  or  collapse,  as  in  other  operations,  and  from  air- 
embolism.  Twisting  of  an  atrophic  trachea  has  caused  death  at  the  time 
of  operation.  OEdema  of  the  lungs  and  broncho-pneumonia,  especially 
when  it  has  been  necessary  to  perform  tracheotomy,  have  caused  many  of 
the  recorded  fatalities.  Suppurative  mediastinitis  may  be  rapidly  fatal, 
death  ensuing  sometimes  as  early  as  the  second  day.  This  gives  no  local 
symptom  except  pain  under  the  sternum,  increased  by  pressure,  and  is 
likely  to  be  overlooked.  Acute  tetanus  has  already  been  mentioned. 
It  is  rarely  seen  after  complete  extirpation  of  the  thyroid,  and  it  has 
been  successfully  treated  by  thyroid  extract.  It  is  also  important  in  this 
complication  to  keep  up  the  temperature  of  the  body  by  external  heat. 
Acute  sepsis  with  a  temperature  running  to  106°  and  107°  has  been 
encountered  in  two  instances  of  partial  resection  at  the  New  York  Hos- 
pital, with  a  fatal  result  within  twenty-four  hours  after  operation.  As, 
however,  the  wounds  presented  a  normal  appearance  at  the  autopsy,  the 
question  of  a  special  thyroid  infection  was  raised  in  explanation  of  this 
result. 

When   we    turn    to   the    complications  which  follow  operation,   the 

1  Kocher,  "  Ueber  Kropfextirpation  u.  ihre  Folgen,"  Verhand.  d.  Deutsch.  Gesellsch. 
f.  Chiruvf/.,  Berlin,  1883,  vol.  xii.  p.  1. 

2  Lehotzky,  "  62  Falle  v.  Kropfenucleationen,"  Wien.  hlin.  Wock,  1891,  vol.  iv.  pp. 
755,  786.  ^  Roux,  loc.  cit.  *  Mikulicz,  loc.  cit.  *  Zesas,  he.  cit. 

^Kronlein,  "Klinische  untersuch.  iib.  Kropf,  Kropfoperationen,  und  Kropftod," 
£eit.  z.  kiln.  Chir.,  1892,  vol.  ix.  p.  577. 

'  Sulzer,  "Bericht  ub.  200  Kropfoperationen,"  Deul.  Zeit.  f.  Chir.,  1893,  vol.  xxxvi. 
p.  199. 
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improvement  in  results  is  nearly  as  marked  as  the  mortality.  Partial  or 
complete  paralysis  of  one  vocal  cord  was  a  common  sequence  of  early 
operations.  The  reports  on  this  point  are  usually  not  as  full  as  one 
could  wish,  but  Kronlein'  in  1892  stated  that  of  101  cases  upon  which 
he  had  operated,  and  which  he  had  been  able  to  trace,  total  paralysis  of 
one  cord  existed  18  times.  In  5  of  these  patients  total  paralysis  was 
present  before  operation,  and  in  some  others  there  was  hoarseness.  In 
Zesas's  last  50  cases  there  was  no  paralysis  resulting  from  the  operation.- 

Malignant  Tumors. 

Carcinoma  and  sarcoma  of  the  thyroid  gland  must  be  counted  among 
the  rarer  tumors.  The  former  is  less  rare  than  the  latter.  In  18,147 
autopsies  made  in  Vienna,^  carcinoma  occurred  in  various  situations  1869 
times.  In  2.6  per  cent,  of  the  carcinomatous  cases  the  disease  was  situ- 
ated in  the  thyroid  gland.  In  Czerny's  clinic,*  from  1878  to  1888,  809 
cases  of  goitre  were  treated,  31  being  malignant — 3.8  per  cent. 

Most  cases  of  malignant  disease  develop  in  a  pre-existing  goitre  in 
patients  from  forty  to  sixty  years  of  age.  Lancinating  pains,  rapid  com- 
pression of  the  oesophagus,  and  dyspnoea  are  the  most  characteristic 
symptoms.  Hardness  and  the  comparatively  small  size  of  the  growth 
are  also  signs  suggestive  of  carcinoma. 

For  a  differential  diag-nosis  between  malignant  and  benign  goitre 
the  position  of  the  cervical  vessels  may  be  of  importance.  A  benign 
tumor,  if  of  sufficient  size,  pushes  them  before  it — a  malignant  one 
grows  about  them.  Of  more  value  is  the  infiltration  of  the  surround- 
ing tissues,  which  often  prevents  a  malignant  growth  from  moving 
upward  in  swallowing.  It  must  also  be  remembered  that  a  carcinoma 
not  of  thyroid  origin  may  also  become  adherent  to  the  trachea  and  thus 
simulate  a  thyroid  growth. 

The  prognosis  in  this  disease  is  bad.  The  average  duration  of  life 
in  cancer  of  the  thyroid  is,  according  to  Orcel,^  only  six  months.  There 
are,  however,  certain  forms  of  sarcoma  and  of  adeno-carcinoma  which 
stand  on  the  border-ground  of  malignancy,  and  which  do  not  pursue 
this  rapid  course.  Barker"  successfully  removed  such  a  tumor  whicli 
had  existed  for  six  years.  Two  years  later  a  recurrence  was  removed, 
and  four  years  later  there  was  no  further  recurrence. 

Excision  of  a  carcinomatous  thyroid  is  an  operation  of  great  diffi- 
culty. The  external  appearance  of  the  tumor  is  untrustworthy  evidence 
of  its  extent,  and  it  is  often  necessary  unexpectedly  to  excise  portions  of 
the  larynx,  trachea,  oesophagus,  or  cervical  vessels  or  nerves  in  order 
thoroughly  to  remove  the  disease.  Death  from  broncho-pneumonia  in 
such  cases  is  very  common. 

Some  surgeons^  have  expressed  themselves  against  any  attempt  at 
radical  operation  in  cancer  of  the  thyroid,  and  the  results  formerly  ob- 

^  Kronlein,  loc.  cit.  ^  Zesas,  loc.  cit. 

^  Hinterstosser,  "Beitrag  z.  Lehre  von  Schilddriisenkrebs,"  Beit.  z.  klin.  Ckir.,  1892, 
Festsch.,  p.  287. 

*  Hochgesand,  "Die  Kropfoperationen,  Heidelberg,  1878-88."  Beit.  z.  kUn.  Chir., 
1890,  vol.  vi.  p.  647. 

^  Orcel,  "  Du  Cancer  du  Corps  thyroid,"  La  Provence  Med.,  Lyon,  1889. 

^  Barker,  "  Treatment  of  Tumors  of  the  Thvroid,"  Bi-it.  Med.  journ.,  1895,  vol.  ii. 
p.  905. 

'  Symonds,  "Treatment  of  Tumors  of  the  Tliyroid,"  Ibid.,  p.  904. 
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tained  almost  coimtenance  this  view.  It  has  been  estimated  ^  that  60 
per  cent,  of  the  operated  cases  die  in  eight  weeks,  and  84  per  cent,  in  six 
weeks.     There  are  reported,  however,  undoubted  cures  after  operation. 

Exophthalmic  Goitre  (Graves'  or  Basedow's  Disease). 

Though  this  affection  is  generally  and  properly  treated  as  a  medical 
one,  a  few  words  concerning  its  surgical  relations  will  not  be  out  of 
place  here. 

The  evidence  is  increasing  that  a  reduction  in  the  size  of  the  thyroid 
has  a  beneficial  effect  on  the  general  symptoms  of  tachycardia,  nervous- 
ness, and  tremor,  which  in  the  main  characterize  this  disease. 

Mikulicz^  says  that  it  is  immaterial  how  this  reduction  in  size  is 
obtained — whether  by  resection  or  enucleation  or  incision  of  cysts,  or  by 
ligation  of  the  thyroid  arteries — that  the  result  is  the  same. 

The  benefit  accruing  from  the  operation  is  not  simply  a  mechanical 
one  due  to  the  relief  of  a  pressure  on  the  trachea  or  sympathetic  nerves, 
for  equally  good  results  have  followed  operation  where  no  such  pressure 
existed. 

Many  theories  have  been  brought  forward  to  explain  the  origin  of 
Graves'  disease.  Two  are  especially  interesting  in  connection  with  the 
facts  above  mentioned. 

Moebius^  was  of  the  opinion  that  this  form  of  goitre  is  due  to  an 
auto-intoxication  from  hypersecretion  of  the  thyroid  gland.  The  re- 
moval of  a  part  of  the  gland  is  said,  therefore,  to  correct  this  hypersecre- 
tion, and  so  cure  the  disease.  This  theory  has  the  merit  of  simplicity, 
but  it  does  not  explain  all  the  facts. 

Those  who  regard  the  lesions  of  the  thyroid  primary,*  and  the 
general  symptoms  secondary  to  them,  are  decidedly  in  the  minority. 
Mikulicz^  holds  to  the  idea  that  Graves'  disease  is  a  psycho-neurosis 
which  may  exist  without  thyroid  enlargement.  If  the  latter  is  present, 
it  acts  in  a  twofold  way — to  aggravate  the  symptoms  by  auto-inocula- 
tion, as  Moebius  says,  and  as  a  "  multiplier  "  of  the  circulatory  disturb- 
ances. For  a  further  discussion  of  this  interesting  question  the  reader 
is  referred  to  the  original  article.^ 

Be  the  origin  of  the  disease  what  it  may,  it  still  remains  true  that  in 
many  cases,  if  a  considerable  portion  of  the  thyroid  is  remoyed,  the  dis- 
ease either  undergoes  spontaneous  cure  or  yields  more  readily  to  internal 
remedies.  The  improvement  following  the  operation  is  often  a  progressive 
one,  occupying  a  year  or  more  for  its  completion,  though  the  exoph- 
thalmus  may  remain  permanently  after  all  other  symptoms  have  disap- 
peared. 

The  mortality  of  such  cases  treated  without  operation  is  variously 
estimated''  at  from  9  to  50  per  cent.,  but  this  depends  more  on  the 
circumstances  and  care  of  the  patient  tlian  on  the  disease  itself 

'  Kotter,  "Die  operative  Behand.  des  Ivropfes,"  Arch.  f.  klin.  Chir.,  1884-85,  vol. 
xxxi.  p.  683. 

^  Mikulicz,  foe.  cU.  '^  Moebius,  Deu'.  Zeit.f.  Nervenheilkiinde,  1891,  Bd.  i. 

*  Greenfield,  "Diseases  of  the  Thvroid  Gland,"  Lancet,  1893,  vol.  ii.  i)p.  1493  and 
1553.  *^ 

=  Mikulicz,  loc.  cit.  6  Jf,{^_ 

'  Pribram,  "  Zur  Prognose  d.  Morbus  Basedowii,"  Wien.  klin.  Rundschau,  1895, 
No.  1.  >  >  > 
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Herskind  ^  collected  53  cases  treated  by  operation.  Of  this  number, 
17  (40  per  cent.)  were  reported  cured ;  in  6  cases  (11  per  cent.)  exoph- 
thalmos persisted,  all  other  symptoms  being  relieved ;  in  11  cases  (21 
per  cent.)  there  was  improvement  of  symptoms;  3  cases  were  unim- 
proved ;  and  3  died  from  the  operation.  Starr  ^  reports  the  results 
of  operation  in  190  cases  of  exophthalmic  goitre  collected  by  him,  as 
follows  :  Cured,  74 ;  improved,  45 ;  unimproved,  3 ;  died  from  opera- 
tion, 23 — a  mortality  of  about  12  per  cent.  He  considers  death  in  such 
cases  to  be  due  to  the  absorption  of  an  increased  or  altered  secretion  of 
the  thyroid  gland,  which  follows  the  operative  manipulation,  and  cites  in 
support  of  this  theory  the  fact  that  the  simple  examination  of  the  thy- 
roid in  a  patient  suifering  from  exophthalmic  goitre  usually  brings  on 
an  increased  nervous  excitability  and  quickened  heart-beat.  He  recom- 
mends medicinal  treatment  and,  if  that  fails,  operation. 

Kinnicutt^  has  published  a  table  of  187  operative  cases  of  Graves' 
disease,  with  but  13  deaths  (7  per  cent.).  Of  the  remaining  cases,  60 
were  reported  by  the  various  operators  as  having  recovered,  47  were 
improved,  11  unimproved,  and  in  25  instances  the  result  is  not  given. 

Thyroid-therapy  has  also  been  employed  in  the  treatment  of  exoph- 
thalmic goitre,  but  the  results  as  reported  are  conflicting,  and  a  larger 
observation  on  this  point  is  needed  before  its  value  can  be  finally 
determined.  Present  belief  would  judge  this  remedy  to  be  contra- 
indicated. 

^  Herskind,  "  Die  Chirurg.  Behandlung  u.  d.  Pathogenese  d.  Morbus  Basedowii," 
Centralbl.f.  Chir.,  1895,  p.  393. 

^  Starr,  "  Exophthalmic  Goitre,"  Med.  News,  1896,  vol.  i.  p.  421. 

^  Kinnicutt,  "  Thvroid  Origin  of  Graves'  Disease  and  its  Surgical  Treatment,"  N.  Y. 
Med.  Record,  Apr.  18,"l896. 


THE  SURGICAL  PECULIARITIES  OF  THE 

NEGRO. 

By  RUDOLPH  MATAS,  M.  D. 


Historical  and  Other  Preliminary  Considerations. 

With  few  exceptions  all  the  negroes  on  the  American  Continent  are 
directly  descended  from  the  black  slaves  imported  from  Africa  during  the 
slave-trade.  The  origin  of  the  negro  in  the  United  States  dates  back  to 
August,  1619,  when  a  Dutch  ship  entered  the  James  River  and  landed  a 
cargo  of  African  slaves  in  the  colony  of  Virginia.  They  were  purchased 
by  the  colonists,  and  they  and  their  offspring  were  held  in  perpetual 
servitude.  Thus  at  Jamestown,  twelve  years  from  the  settlement  of  the 
colony  of  Virginia  and  one  year  before  the  Pilgrim  Fathers  had  touched 
the  New  World,  began  that  system  in  the  British  continental  colonies 
which  under  the  fostering  care  of  England  overspread  the  land.  During 
the  years  from  1619  to  the  opening  of  the  American  Revolution  (1776) 
more  than  three  hundred  thousand  African  bondsmen  were  imported  into 
the  thirteen  English  colonies.  In  1864,  at  the  close  of  the  Civil  War, 
the  negro  population  had  increased  to  4,000,000,  and  now,  according  to 
the  census  of  1890  (or  two  hundred  and  seventy-one  years  after  their 
first  introduction  to  this  country),  the  black  and  mixed  or  mulatto 
population  has  increased  to  7,470,000. 

In  consequence  of  the  diversity  of  the  populations  that  inhabit  the 
vast  territorial  area  Avhich  furnished  the  material  for  the  negro  traffic 
many  varieties  of  negroes  were  introduced  into  the  American  colonies. 
These  varieties  were  readily  recognized  by  the  colonists,  and  their  physi- 
cal and  mental  characteristics  furnished  a  basis  for  differential  quotation 
in  the  slave-market.  Different  prices  were  asked  for  the  Senegalese, 
Yoloff,  Bambara,  Mandinga,  Congo,  Guinea,  Arada,  Caffre,  and  other 
slaves,  because  these  were  known  to  possess  certain  qualities,  as  the  case 
might  be,  which  made  them  desirable  or  undesirable  to  the  purchasers. 
In  the  course  of  time  it  naturally  happened  that  these  distinctly  differ- 
entiated types  were  gradually  forced  into  fusion,  and  that  a  more  homo- 
geneous but  new  entity  resulted  from  the  amalgamation.  Hence  it  may 
be  said  that  the  typical  American  negro  of  the  present  generation  is  a 
truly  composite  type  which  has  incorporated  in  its  formation  all  the 
generic  characteristics  of  the  West  African  tribes.  It  is  not  probable 
that  the  ethnic  differences  between  these  varieties  of  negroes  were  of  a 
fundamental  or  generic  character,  as  all  the  slaves  imported  from  the 
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West  Coast  of  Africa  were,  as  a  rule,  individuals  presenting  the  essential 
characteristics  of  the  typical  negro  race. 

While  it  must  be  admitted  that  the  American  negro,  as  he  is  known 
to-day,  is  a  composite  type  formed  by  the  fusion  of  many  distinct  sub- 
types' of  black  men,  it  is  still  claimed  that  in  the  United  States  some  of 
tiie  original  sub-types  can  be  recognized.  A  recent  Southern  writer, 
Otken,^  accepting  the  classification  of  other  authorities,  says  :  "  We  have 
in  the  United  States  the  Guinea  negro,  the  Yoloifs,  and  the  CaflPrss ;  to 
these  must  be  added  those  in  whose  veins  flow  one-half,  three-fourths, 
or  seven-eighths  white  blood,  or  the  mulattoes,  quadroons,  and  the  octo- 
roons (the  last  three  are  designated  usually  by  the  common  title  mulatto). 
These  four  classes  are  found  on  American  soil."  The  Guinea  negroes 
constitute  an  overwhelming  majority.  They  are  characterized  by  their 
woolly  hair  and  black  skin,  thick  lips,  a  broad,  flat  nose,  prognathous 
jaws,  narrow  and  receding  forehead,  a  slender  waist,  high  hips,  slender 
limbs,  and  massive  feet  rounded  on  the  bottom.  The  close  observer 
may  have  seen  a  few  Yoloifs  and  Caffres.  The  Yoloffs,  in  addition  to 
woolly  hair  and  jet-black  skin,  possess  fine  forms  and  strictly  European 
features.  The  CaiFres  are  of  woolly  hair,  blackish-brown  complexion, 
and  have  fine  forms  and  features.  The  Yoloffs  and  Caffres  may  con- 
stitute from  5  to  10  per  cent,  of  the  pure  African  race  in  the  United 
States. 

The  Midatfo. — From  every  point  of  view,  but  especially  from  the 
anthropological,  physiological,  and  pathological,  it  is  certain  that  the 
most  important  modifying  influence  that  is  to  be  considered  in  the 
study  of  the  African  in  this  country  is  the  effect  of  the  infusion  of 
white  or  Aryan  blood  into  the  original  pure  negro  type.  This  modifying 
influence,  as  exhibited  in  the  various  mixed-breed  products — the  various 
degrees  of  the  mulatto  type  previously  referred  to — is  proportional  to 
the  amount  of  blood  of  either  race  that  enters  into  the  composition  of 
the  individual.  The  mulatto  offspring  of  typical  white  and  black  pa- 
rents usually  presents  the  external  and  recognizable  characteristics  of 
both  races  in  nearly  equal  proportions.  The  modifying  influence  of 
mixed  blood  is,  however,  even  more  profound  than  the  external  appear- 
ances indicate,  and  produces  results  independent  of  the  parent  character- 
istics. Unfortunately,  reliable  data  are  wanting,  but  the  almost  unani- 
mous verdict  of  those  who  are  best  authorized  to  speak  on  this  point 
would  lead  us  to  accept  as  a  fact  that  which  we  have  only  the  right  to 
consider  an  impression — namely,  that  mulattoes,  and  especially  those 
that  result  from  the  crossing  of  the  pale,  blonde  Aryan  type  with  the 
negro,  have  not  the  strength  and  endurance  of  either  of  the  two  races. 
It  is  certain  that  they  are  much  more  liable  to  certain  diseases,  especially 
to  tuberculosis  and  syphillis.  It  is  almost  certain  that  when  they  marry 
among  themselves  the  next  generation  is  even  still  feebler ;  and  it  is 
probable  that  in  a  few  generations  they  would  die  out  unless  rein- 
forced by  the  stronger  blood  of  the  pure  races,  in  which  case,  of 
course,  they  disappear  by  absorption  into  one  race  or  the  other.  In 
intellect  the  mulatto  is  certainly  superior  to  the  negro,  but  it  is  doubtful 
whether  the  white  blood  does  not  lose  more  than  the  negro  gains  by  the 
admixture.  These  conclusions  have  been  reached  by  nearly  all  ob- 
^  C.  H.  Otken,  The  Ills  of  the  South,  Putnams,  New  York,  1894. 
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servers ;  as,  for  example,  by  Morton,  Xott,  Gliddon,  Gobineau,  Ferrier, 
and  others.  The  only  prominent  exception  is  that  of  Quatrefages,  who 
contests  them  (Le  Conte). 

A  modifying  influence  of  great  importance  in  the  comparative 
pathology  of  the  negro,  as  well  as  of  other  races,  is  that  due  to  the  action 
of  the  environment.  The  transportation  of  the  negro  from  the  torrid 
regions  of  the  Senegal,  the  ^iger,  and  the  Congo  to  the  temperate  cli- 
mate of  North  America,  together  with  the  effect  of  a  sudden  transition 
from  the  primitive  or  savage  state  to  the  complex  conditions  of  civiliza- 
tion, must  have  been  productive  of  marked  alterations  in  the  physical 
constitution  of  these  people.  The  accumulated  evidence  that  has  been 
gathered  during  the  nearly  three  hundred  years  that  this  race  has  in- 
habited the  Xorth  American  continent  clearly  confirms  this  induction. 
One  of  the  first  noticeable  effects  of  this  change  was  the  gradual  elimi- 
nation of  certain  diseases  which  were  peculiar  to  Africa  and  which  were 
imported  by  the  slaves  to  this  country.  The  best-known  and  most 
formidable  of  these  were  yaws,  the  sleeping  sickness  or  African  cachexia, 
and  the  various  forms  of  elephantiasis,  all  of  which  were  \qt\  prominent 
in  the  days  of  the  slave-trade,  but  have  since  become  practically  extinct 
in  the  United  States,  though  still  endemic  in  the  Antilles  and  other 
regions  of  our  continent  in  which  tropical  conditions  have  permitted 
these  diseases  to  retain  a  permanent  foothold.  On  the  other  hand,  the 
comparative  immunity  enjoyed  by  the  race  against  certain  diseases,  and 
which  was  most  marked  in  the  earlier  days  of  their  history  in  this  coun- 
try, has  been  impaired  by  their  prolonged  residence  and  their  new  habi- 
tat. Thus  malaria,  which  at  one  time  rarely  attacked  the  negro,  has  grad- 
ually become  more  common  among  them,  and  almost  to  the  extent  known 
among  the  white  population.  It  is  probable  that  dysentery,  gastro- 
intestinal diseases  in  general,  hepatic  inflammation,  and  certain  diathetic 
affections — e.g.  rheumatism  and  gout — are  types  of  diseases  which  at 
one  time  were  practically  unknown  to  this  race,  but  which  now,  owing 
to  the  altered  conditions  of  the  environment,  have  become  firmly  affixed 
to  their  pathology.  But  the  influence  of  the  environment  and  of  forced 
cohabitation  with  the  white  race  are  nowhere  better  displayed  than  in 
the  frightful  tribute  that  the  colored  race  has  had  to  pay  to  the  great 
pests  of  Aryan  civilization — tuberculosis,  syphilis,  and  cancer.  These 
fatal  diseases,  as  will  be  shown  later  in  the  text,  appear  to  be  rapidly 
increasing  among  them,  so  that  it  is  a  serious  question  whether  the  intel- 
lectual progress  accomplished  by  the  negro  under  the  tutorship  of  the 
white  man  is  not  being  rapidly  neutralized  by  the  deteriorating  influ- 
ences of  civilization  upon  the  physical  organization  of  a  race  that  is  not 
adequately  prepared  for  it. 

Anatomical  Peculiarities. — The  orross  external  differences  which 
are  revealed  to  the  eye  when  typical  individuals  of  the  white  and  negro 
race  are  contrasted  are  too  familiar  to  be  detailed  here.  But,  in  addi- 
tion to  the  differences  which  are  so  vividly  recognized  by  the  most  care- 
less observer,  there  are  numerous  characters  which  distinguish  the  negro 
from  other  races,  and  which,  to  the  comparative  anatomist,  the  anthro- 
pologist, the  evolutionist,  and  philosopher,  are  profoundly  interesting 
and  significant.  Most  of  these  characters  tend  to  confirm  the  lowly 
status  of  the  neOTO  in  the  scale  of  human  evolution,  and  to  establish 
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closer  analogies  with  the  anthropoids  than  exist  between  these  and  other 
races  of  mankind. 

But,  no  matter  how  interesting  these  peculiarities  may  be  to  the 
philosopher,  they  have  no  place  in  the  study  of  the  race  from  the  clini- 
cal point  of  view.  Indeed,  when  the  negro  is  dissected  by  the  scalpel 
of  the  practical  anatomist  the  numerous  and  important  differences  in 
structure  referred  to  sink  into  comparative  insignificance,  and  w^e  are 
compelled  to  admit  that  there  is  little  to  be  learned  by  the  dissection  of 
the  black  man  that  is  worthy  of  special  remembrance  in  the  operating- 
room.  Some  peculiarities  in  the  organization  of  the  negro  have  been 
noticed  by  practical  men  which  have  a  distinct  application  at  the  bed- 
side, but  these  have  a  far  greater  bearing  upon  the  interpretation  of 
pathological  phenomena  than  in  the  modification  of  operative  procedures. 
As  students  purely  interested  in  the  application  of  anatomical  modifica- 
tions due  to  race- variation  to  the  problems  of  the  surgical  art,  we  can 
safely  assert  that  the  negro  presents  no  peculiarities  that  are  of  practical 
consequence,  and  that  the  operations  of  surgery  that  are  based  upon  the 
anatomy  of  the  white  man  are  in  every  particular  applicable  to  the  black 
race.  If  it  is  granted  that  this  appreciation  of  the  comparative  anatomy 
of  the  negro  from  the  surgeon's  point  of  view  is  true,  we  will  be  excused 
from  attempting  a  long  recital  of  the  comparative  anatomical  data  that 
have  been  stored  up  by  anthropologists.  It  will,  however,  increase  our 
familiarity  with  the  race,  and  especially  with  its  pathological  peculiari- 
ties, to  review,  if  only  in  a  cursory  and  synoptical  manner,  the  more 
salient  anatomical  and  physiological  features  that  are  of  general  interest 
to  the  surgeon. 

Leaving  out  of  consideration  the  exceedingly  interesting  differences 
in  the  skull  that  distinguish  the  negro  from  other  races,  and  which 
anthropological  research  has  centred  in  the  total  cranial  capacity,  in  the 
cranial  index,  in  the  facial  angle,  in  the  precocious  ossification  of  the 
sutures,  in  its  prognathism,  and  other  numerous  characteristics  of  minor 
importance,  we  shall  note  simply  that  the  average  skull  of  the  negro  is, 
as  a  whole,  not  only  smaller,  but,  what  is  more  interesting  to  the  sur- 
geon, unquestionably  thicker,  than  that  of  the  average  white.  Herodotus 
mentions  the  greater  hardness  of  Ethiopian  skulls,  proving  in  that 
respect,  at  least,  that  the  negro  is  the  same  now  that  he  was  over  two 
thousand  years  ago.  This  point  has  some  bearing  on  the  operation  of  tre- 
phining or  performing  osteoplastic  resections  of  the  skull  in  this  race.  The 
tables  are  denser  and  thicker,  and  the  diploic  layer  correspondingly 
larger.  The  study  of  cranio-cerebral  topography  from  the  standpoint  of 
localization  is  especially  interesting  in  this  connection,  but  we  shall 
reserve  its  consideration  for  a  later  moment.  In  examining  the  head 
for  other  points  of  surgical  application  w^e  find  that  the  recent  studies  of 
American  specialists  in  eye,  ear,  nose,  and  throat  diseases  have  resulted 
in  obtaining  a  few  facts  of  practical  application. 

The  most  important  anatomical  peculiarity  of  the  negro  eye  is  the 
intense  pigmentation  of  the  Uveal  tract,  including  in  this  the  iris  and  the 
ciliary  body.  It  is  worthy  of  notice  that  these  tissues  are  the  most  vio- 
lently attacked  in  diseases  of  the  eye  in  this  race.  The  normal  propor- 
tions of  the  diseases  which  attack  this  region  is  stated  at  about  20  per 
cent,  of  the  ophthalmic  affections  which  prevail  among  the  white  popula- 
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tion  in  New  Orleans.  This  rate  is  surpassed  by  more  than  11  per  cent, 
in  the  negroes,  according  to  the  statistical  evidence  furnished  by  Dr. 
Bruns.^  As  suggested  by  this  observer,  the  embryological  and  histologi- 
cal connection  between  the  choroidal  tissues  and  the  highly  developed 
and  functionally  very  active  skin  of  the  negro  may  be  not  wholly  devoid 
of  influence. 

The  functional  condition  of  the  eye  of  the  negro  contrasts  most 
favorably  with  that  of  the  white.  Refractive  errors  are  rare  (only  6 
myopic  individuals  in  a  clinic  of  1113  negro  eye  cases).  But  this  is 
in  consonance  with  all  that  experience  and  reason  teach  us.  Refrac- 
tive defects  are  among  the  taxes  laid  by  advancing  civilization  upon 
mankind.  The  more  sedentary,  cerebral,  and  ocular  become  the  condi- 
tions of  existence,  the  greater  the  advance  in  ophthalmic  science  and  the 
larger  grows  the  array  of  spectacle-wearers.  As  the  negro  advances  in 
civilization  he  will  be  called  upon  to  bear  its  physical  as  well  as  its 
other  burdens  (Bruns). 

The  Ear. — Notwithstanding  Burmeister's  assertion  to  the  contrary, 
the  auricle  of  the  negro,  instead  of  projecting  from  the  sides  of  the 
head,  appears  flatter  and  in  closer  contact  with  the  skull,  and  the  audi- 
tory canal  is  straighter  and  larger,  than  in  the  white — so  much  so  that 
in  a  fully-developed  African  adult  the  canal  will  almost  admit  of  the 
little  finger.  The  canal  is  so  straight  and  large  that,  according  to 
otologists  who  are  well  qualified  to  speak  on  the  subject  (Murrell,^ 
De  Roaldes,^  and  Scheppegrell),^  the  ear  speculum  is  seldom  required  to 
view  the  drum-membrane.  In  fact,  the  peculiar  straightness  of  the  audi- 
tory canal  in  the  negro  is  so  strongly  typical  that  it  is  one  of  the  last 
traits  to  be  lost  in  approximating  the  Caucasian  type,  and  for  this  reason 
it  is  noticeable  in  nearly  all  mulattoes  (Murrell).  The  canal  is  also  of 
slightly  shorter  average  depth  than  in  the  white,  as  would  be  inferred 
from  smaller  transverse  measurement  of  the  negro  skull. 

No  comparative  studies  of  the  middle  or  internal  ear  have  been 
made.  The  mastoid  process  is  usually  quite  small,  and  presents  less 
cell-surface  within  than  is  common  with  the  white  adult,  while  the  hard 
or  cortical  exterior,  like  the  calvarium,  is  generally  excessively  thick. 
It  has  also  been  observed  that  the  sinuses  about  the  face  of  the  nesrro 
are  much  smaller  in  dimensions  than  in  the  white  race,  and  are  protected 
by  a  much  thicker  bony  casing,  which  is  in  harmony  with  the  general 
morphological  tendency  of  the  skull  in  this  race.  The  Eustachian  tubes 
open  into  an  extremely  wide  and  capacious  pharynx  opposite  very  broad 
and  unobstructed  posterior  nasal  meati.  The  pharynx  is  peculiarly 
roomy ;  the  tonsils  are  rarely  enlarged,  and  seldom  encroach  upon  the 
broad  span  of  the  fauces.  The  cavity  of  the  mouth  and  the  length  of 
the  palate  are  proportional  in  length  to  the  prognathous  projection  of  the 
jaws. 

^  Dr.  H.  D.  Bruns,  Fourth  Annual  Report  Eye,  Ear,  Nose,  and  Throat  Hospital  of  New 
Orleans;  also,  "Two  Years  in  a  Southern  Eye  Clinic,"  Trans.  La.  Ital.  Med.  Soc,  1895. 

^  Dr.  T.  E.  Murrell,  "  Peculiarities  in  the  Structure  and  Diseases  of  the  Negro,"  vol. 
iii..  Transactions  Ninth  Int.  Medical  Congress,  Wnshington,  D.  C. 

^Dr.  A.  W.  De  Roaldes,  Proceedings  Fifth  Int.  Congress  of  Otology,  Florence,  Sept., 
1895,  "A  Preliminary  Note  on  Some  of  the  Otolos^ical  Peculiarities  of  the  Negro." 

■*  Dr.  W.  Scheppegrell,  "  The  Comparative  Pathology  of  the  Negro  in  Diseases  of  the 
Ear,  Nose,  and  Throat,  from  an  Analysis  of  11,855  Cases,"  Proceedings  Orleans  Parish 
Medical  Society,  New  Orleans,  La.,  Aug.,  1895. 
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The  Nose. — The  nose  of  the  negro  gains  in  width  at  the  expense  of 
its  projection.  Its  base  is  large  and  crushed  in,  owing  to  the  softness 
of  the  cartilages.  It  is  spread  out  in  two  divergent  alee  with  the 
elliptical  nostrils  more  or  less  exposed.  The  septum  is  rarely  deflected, 
contrasting  in  this  respect  with  the  septum  of  the  white,  which  is  seldom 
free  from  deviation  or  other  abnormality.  The  greater  breadth  of  the 
inferior  meati  corresponds  with  the  larger  aperture  of  the  choanee  and 
allows  of  unobstructed  ventilation.  This  corresponds  with  the  greater 
breadth  of  the  nasal  openings  in  the  skeleton,  which  gives  to  the  negro 
skull  its  typical  platyrrhinian  character.  It  has  been  claimed  that  the 
turbinated  bones  are  more  developed,  and  that  the  mucous  membrane 
is  thicker  and  more  sensitive,  but  this  is  a  mere  impression  which  needs 
confirmation. 

The  peculiarities  referred  to  in  connection  with  the  ear,  nose,  and 
throat  are  of  interest  in  practice,  because,  owing  to  the  larger  size  of 
the  apertures  and  spaces,  their  examination  is  much  simplified  in  indi- 
viduals of  this  race.  In  addition  to  the  greater  ease  with  which  the 
auditory  canal  and  drum-membrane  are  explored,  the  larger  size  of  the 
canal  may  account  for  the  comparative  rarity  of  waxy  accumulations  and 
for  the  diminished  frequency  of  other  ear  diseases  which  are  relatively 
more  common  in  the  white  race.  The  larger  size  of  the  nasal  chambers 
would  probably  account,  by  the  great  ventilation  of  the  nasopharynx, 
for  the  relative  immunity  of  the  negro  from  post-nasal  catarrh,  adenoids, 
and  other  affections  of  this  region,  which  are  certainly  more  prevalent 
among  the  whites  (De  Roaldes,  Scheppegrell,  et  al.). 

Other  anatomical  peculiarities  of  the  skeleton  that  are  frequently 
referred  to  by  anthropologists,  but  which  have  little  or  no  surgical 
application,  are  the  following :  The  three  curves  of  the  spine  are  less 
pronounced  in  the  negro ;  the  thorax  is  flatter  from  side  to  side ;  the 
iliac  bones  are  thicker  and  more  vertical ;  the  antero-posterior  diameter 
of  the  pelvis  is  increased ;  the  neck  of  the  femur  is  set  at  a  less  oblique 
angle ;  a  third  trochanter  probably  occurs  more  often  than  in  the  white ; 
the  tibia  is  more  curved  and  shows  a  greater  tendency  to  lateral  flatten- 
ing ;  the  upper  limb  is  longer,  owing  to  the  relatively  greater  elongation 
of  the  radius  and  ulna ;  the  foot  and  hand  are  longer  as  a  whole  than  in 
the  white  man.  The  calcaneum  is  longer  and  projects  farther  back- 
ward. A  tendency  to  flat-foot  is  normal.  The  axial  rotation  of  the 
humerus  is  greater.  The  linea  aspera  of  the  femur,  the  clavicle,  and 
the  scapula,  etc.  present  peculiarities  which  give  to  the  skeleton  a  greater 
analogy  with  the  simian  skeleton  than  in  the  white  race. 

Cranio-cerehral  Topography. — The  relations  of  the  brain  to  the  over- 
lying skull-covering  offer  no  specially  important  racial  distinctions  in 
practice.  The  writer  has  repeatedly  outlined  the  great  fissures  of  the 
cortex  of  the  brain  on  the  skull  in  both  negro  and  white  subjects  with 
the  help  of  Wilson's  cyrtometer,  Charaponniere's  rule,  Horsley's,  Ander- 
son's, and  Makins',  and  other  methods.  By  none  of  these  procedures 
has  he  found  any  difference  between  the  negro  and  the  white  that  was 
worthy  of  notice.  These  comparative  examinations  have  been  made 
annually  from  1886  to  1894  while  demonstrating  the  methods  of  cortical 
localization  on  the  skull  to  classes  in  Tulane  University  and  in  the 
New  Orleans  Polyclinic.     In  the  living  negro  I  have  also  had  occasion 
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to  test  the  value  of  cranio-cerebral  topography  in  three  cases  presenting 
focai  symptoms  (two  cases  of  abscess  and  one  of  meningeal  hemorrhage), 
and  in  no  case  was  there  any  difficulty  in  exploring  the  desired  areas  by 
one  of  the  classical  methods  referred  to.  I  therefore  believe  that  from 
a  surgical  point  of  view  the  brain  of  the  negro  in  relation  with  its  osse- 
ous covering  presents  no  racial  variations  which  are  worthy  of  special 
consideration  in  the  operating-room. 

The  Vascular  System. — Considered  as  a  whole,  the  vascular  system 
of  the  black  as  compared  with  the  white  presents  no  differences  that  are 
of  surgical  interest.  According  to  Pruner  Bey,  the  venous  system  pre- 
dominates visibly  over  the  arterial.  My  personal  impression,  based  upon 
the  observation  of  several  hundred  subjects  in  the  anatomical  laboratory, 
would  lead  me  to  accept  in  a  general  way  the  correctness  of  Pruner's 
observation  as  regards  the  venous  system.  In  fact,  ray  experience  is  dia- 
metrically opposed  to  that  of  Cartwright  of  New  Orleans,  who  in  1852^ 
stated  that  the  negroes  were  difficult  to  bleed,  owing  to  the  smallness  of 
their  veins.  My  experience  does  not  bear  out  the  assertion  that  on  cord- 
ing the  arm  of  the  stoutest  negro  adult  "  the  veins  will  be  found  scarcely 
as  large  as  those  of  a  white  boy  of  ten  years." 

Bearing  in  mind  the  statement  that  has  been  made  by  a  distinguished 
American  anatomist,  that  anomalies  of  the  arterial  system  were  more 
frequent  in  the  negro  than  in  white  subjects,  I  have  been  careful  in  my 
experience  in  the  dissecting-room  to  observe  the  peculiarities  of  the 
arterial  distribution  in  the  numerous  negro  subjects  that  came  under  my 
observation,  and,  while  I  have  not  been  able  to  accumulate  a  sufficient 
number  of  recorded  observations  for  the  purpose  of  a  statistical  study, 
I  am  convinced  that,  while  arterial  anomalies  are  indeed  very  frequent 
in  the  negro,  they  are  not  at  all  characteristic  or  racially  specific.  I  am 
not  prepared  to  admit  that  they  are  more  frequent,  as  Professor  Keen 
has  asserted.  My  impression  is  that  they  are  not  more  frequent,  and, 
if  they  are,  their  relative  differences  must  be  so  slight  that  they  cannot  be 
considered  of  surgical  consequence. 

Muscular  System. — In  view  of  the  important  and  interesting  results 
that  have  been  obtained  in  the  study  of  muscular  anomalies  by  compar- 
ative anatomists,  and  of  the  success  that  has  attended  the  interpretation 
of  these  anomalies  by  the  application  of  evolutionary  doctrines,  espe- 
cially the  theory  of  atavism  or  reversion  of  type  to  ancestral  animal  forms, 
it  is  natural  that  much  curiosity  should  have  been  felt  by  anatomists  as 
to  the  peculiarities  of  the  muscular  system  of  the  negro  in  this  respect. 
Cuvier  was  probably  the  first  to  investigate  the  myology  of  the  negro 
in  a  philosophic  spirit,  but  since  the  publication  of  his  Atlas  of  Com- 
parative Anatomy  in  1849  many  of  the  most  competent  and  authorized 
anatomists  have  followed  in  his  footsteps.  It  is  to  be  regretted,  how- 
ever, that  the  reports  of  the  dissections  of  the  negro  that  have  been 
published  have  been  made  by  observers  unfavorably  situated  for  a  large 
collective  investigation  of  the  subject.  As  a  result,  the  conclusions 
derived  from  their  dissections  refer  purely  to  variations  found  in  indi- 
vidual subjects,  and  lack  the  weight  and  significance  which  would  be 
attached  to  the  analysis  of  the  muscular  anomalies  found  in  large  groups. 

^  S.  Cartwright,  ' '  Diseases  and  Pli ysical  Peculiarities  of  the  Negro  Race,"  N.  0. 
Medical  and  Surgical  Journ.,  May,  1852. 
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Nevertheless,  as  a  result  of  a  careful  dissection  of  negroes  reported  by 
Wood,  Pye-Smitli  and  Phillips,  Murie,  Flower,  Turner,  Hamy,  Chud- 
zinski,  Giacomini,  and  Testut,  it  has  been  proven  that  the  negro  is  sub- 
ject to  many  anomalies  of  the  muscular  system.  In  this  country  Baker, 
Michel,  Matas,  and  others  confirm  the  existence  of  these  variations  in 
the  myology  of  the  negro.  The  published  records  on  this  subject,  how- 
ever, are  entirely  inadequate  to  definitely  settle  the  question  as  to  the 
relative  preponderance  of  anomalies  in  the  negro ;  and  it  is  to  bo  hoped 
that  it  will  not  be  long  before  the  vast  collection  of  material  that  is  to 
be  found  in  the  medical  centres  of  the  South  will  be  utilized  to  solve 
this  interesting  problem.  Among  the  more  important  variations  that 
have  been  claimed  as  peculiar  to  the  negro,  we  may  mention  the  greater 
frequency  of  the  psoas  parvus,  the  greater  persistence  and  development 
of  the  plantaris,  the  more  frequent  fusion  of  the  flexor  profundus  digi- 
torum  with  the  proprius  pollicis  in  the  hands  and  feet,  the  greater  per- 
sistence of  the  pyramidalis,  the  existence  of  a  levator  claviculse  and 
other  cervical  muscles,  the  existence  of  the  presternalis,  the  greater 
fusion  and  rudimentary  character  of  the  facial  muscles,  etc. ;  all  of 
which  have  been  pointed  out  as  marked  atavistic  traits  which  make 
the  negro  a  nearer  kin  to  the  quadrumana  or  lower  species  than  the 
white  man. 

My  experience  as  demonstrator  of  anatomy  in  New  Orleans  would 
lead  me  to  accept  the  conclusions  stated  by  Professor  Testut  in  his 
masterly  work  on  Muscular  Anomalies  in  Man  (Les  Anomalies  muscu- 
laires,  Paris,  1884,  p.  805),  to  the  effect  that,  notwithstanding  the  asser- 
tions of  numerous  observers,  we  are  not  in  a  position  to  prove,  at  present 
at  least,  that  we  are  acquainted  with  any  anatomical  disposition  in  the 
muscular  system  of  the  negro  that  is  at  all  peculiar  to  the  race,  and  that 
the  evidence  thus  far  submitted  is  not  sufficient  to  demonstrate  that 
muscular  anomalies  are  more  frequent  in  the  negro  than  in  the  white 
subject. 

Whatever  may  be  the  results  of  future  investigations  in  this  direc- 
tion by  philosophic  anatomists,  we  must  admit  that  the  study  of  the 
myology  of  the  negro  is,  to  the  surgical  anatomist,  barren  of  results. 

The  Viscera. — In  a  general  way  the  differences  that  exist  in  the  vis- 
ceral anatomy  of  the  negro  as  compared  with  that  of  the  white  can  be 
stated  only  proportionally,  as  there  are  apparently  no  fundamental 
architectural  differences  in  the  plan  of  organization  of  the  splanchnic 
organs.  It  is  believed  by  all  students  of  the  negro  in  Africa  and 
America  that  the  thoracic  organs,  and  especially  the  lungs,  are  less  de- 
veloped than  in  the  white,  while  the  reverse  holds  good  with  regard  to 
the  abdominal  and  pelvic  organs.  All  the  older  Southern  writers  agree 
with  more  modern  African  observers  on  this  point  (Cartwright,  Nott, 
Pruner  Bey,  Rochas,  Cunningham). 

As  to  the  anatomy  of  the  appendix  vermiformis — an  organ  of  exceed- 
ing interest  to  the  surgeon  as  well  as  to  the  comparative  anatomist — I  can 
state  that  in  examinations  collected  during  ten  years  in  the  anatomical  de- 
partment of  Tulane  University,  covering  the  examination  of  the  caecum 
and  appendix  of  more  than  three  hundred  negro  cadavers,  I  was  never  able 
to  find  any  condition  that  was  not  reproduced  in  the  same  organs  of  white 
subjects.     Neither  was  it  possible  to  determine  the  existence  of  a  pre- 
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ponderating  type  that  would  give  the  appendix  of  the  negro  an  ethnic 
character.  As  a  result  of  my  examinations,  it  only  appeared  to  me  that 
the  evidences  of  appendicitis  or  pericsecal  inflammation  were  less  frequent 
in  the  negro,  though  in  both  races  the  relative  frequency  of  this  condition 
appeared  to  be  much  less  than  one  would  be  led  to  suspect  by  its  re- 
ported prevalence  in  hospitals,  and  especially  Northern  clinics. 

The  Skin. — The  highly  diiferentiated  skin  of  the  negro  is  necessarily 
a  fruitful  source  of  study  to  the  dermatologist,  and  gives  to  this  race 
a  decided  individuality  in  actual  practice.  As  general  surgeons  we 
cannot  consider  the  numerous  influences  that  the  special  anatomy 
and  physiology  of  the  skin  exercise  on  its  pathology.  We  must  note, 
however,  that,  notwithstanding  the  enormous  deposit  of  pigment  that  is 
contained  in  the  skin  of  the  negro,  it  appears  to  be  one  of  the  elements 
in  its  composition  that  is  the  least  likely  to  cause  disturbance.  It  is  a 
remarkable  fact  that  notwithstanding  the  extreme  frequency  of  neoplas- 
tic formations  in  the  skin,  such  as  keloid,  sarcoma,  and  other  malignant 
growths,  the  pigmented  or  melanotic  tumors  are  extremely  rare  in  this 
race.  The  microbial  flora  of  the  negro  skin  has  not  yet  been  studied. 
This  curious  and  interesting  field  of  comparative  bacteriology  is  still 
waiting  a  pioneer  explorer.  It  would  be  interesting  to  observe  the  con- 
ditions of  existence  of  the  micrococcus  epidermidis  albus  of  Welch, 
which  is  the  normal  and  obligate  parasite  of  the  skin  in  the  white  races. 
Do  the  altered  and  diflFerent  conditions  of  environment  affect  the  chromo- 
genic  reactions  of  this  coccus  ?  The  glabrous  or  hairless  quality  of  the 
negro  skin  is  favorable  to  sterilization.  Notwithstanding  its  usual 
hygienic  neglect,  the  skin  of  the  negro  can  be  readily  sterilized  for  sur- 
gical purposes  by  adopting  the  antiseptic  methods  that  are  now  classical 
in  surgical  practice.  No  better  proof  of  this  is  required  than  by  observ- 
ing how  promptly  the  skin  of  the  negro  obeys  the  laws  of  tissue-repair 
under  the  protective  influence  of  asepsis. 

Physiological  Characteristics. — It  would  be  impossible,  as  well  as 
unnecessary,  in  a  contribution  of  this  character  to  review  in  detail  the 
general  physiological  peculiarities  which  distinguish  the  negro  from  the 
white  man.  The  same  general  complaint  must  be  entered  here  as  in 
dealing  with  other  phases  of  the  comparative  study  of  the  race — viz.  the 
abundance  of  personal  impressions  and  lack  of  actually  recorded  facts. 

Confining  ourselves  to  the  salient  peculiarities  of  surgical  interest,  we 
shall  insist,  with  all  observers,  on  the  lessened  sensibility  of  the  nervous 
system  to  pain  and  shock.  It  is  also  believed — and  my  personal  experi- 
ence confirms  this  impression — that  the  tactile  sensibility  as  revealed  by 
the  esthesiometer  is  lessened.  This  would  appear  to  be  associated  with  a 
histological  difference  in  the  development  and  shape  of  the  tactile 
papillae  of  the  skin  (Bordier).  This  diminished  peripheral  sensibility  is 
in  harmony  with  the  inferior  organization  of  the  race.  Diminished 
sensibility  is  not  peculiar  to  the  negro,  but  common  to  all  savage  races. 
It  is  only  brought  out  in  relief  when  the  negro  is  contrasted  with  the 
white  man,  and  especially  the  more  refined  and  intellectual  types  of  the 
latter.  This  diminished  sensibility  is  most  striking  in  the  savage  negro. 
Livingstone  was  one  of  the  first  to  call  attention  to  the  fact  that  the  negro 
in  his  native  African  wilds  can  undergo  the  most  painful  operations 
with  apparent  indifference.     The  not  uncommon  practice  of  the  YolofFs, 
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wlio  rip  the  abdomen  open  and  handle  the  protruded  bowels  with  the 
view  of  testing  the  virtues  of  the  gri-gris  given  them  by  an  itinerant 
marabout,  and  then  returning  the  ex}X)sed  entrails  into  the  abdominal 
cavity  without  apparent  concern  (Bordierj,  is  surely  convincing,  not  only 
of  the  lesser  sensibility  of  these  people  to  pain,  but  also  indicates  a 
greater  immunity  from  the  usual  dangers  of  peritoneal  infection.  Our 
daily  surgical  experience  in  the  South  prove-  that  as  regards  pain  the 
negro  of  to-day  is  true  to  the  traditions  of  his  savage  ancestors.  On 
account  of  thi~  blunt  ,-en-ibility  of  the  ner^'ous  system  the  negro  bears 
surgical  operations  remarkably  M-ell.  ''  As  is  well  known,  the  emotional 
side  of  the  negro  is  well  developed,  and  there  is  in  him  a  certain  tend- 
ency to  fatalism  which  leads  him  to  accept  accidents  and  illness  with 
all  their  con.sequences  as  parts  of  the  inevitable,  and  to  Ije  borne  without 
murmuring  as  the  dispensations  of  a  higher  Power  against  which  it  is 
useless  to  struggle  "  (Balloch ).  More  often  I  believe  it  to  be  due  to  a 
native  and  characteristic  insouciance  or  indiiference,  which  more  cer- 
tainly relieves  the  negro  from  Avnrry  as  to  the  future  than  is  likely  to  be 
the  case  with  the  white  man. 

This  combination  of  circumstances — /.  e.  a  naturally  dimmished 
peripheral  sensibility",  cijupled  with  a  more  passive  condition  of  the 
mind — makes  the  negro  a  most  favorable  subject  for  all  kinds  of  sur- 
gical treatment  with  or  without  preliminaiy  ana'Sthesia.  As  a  rule,  the 
negro  bears  anaesthetics  well,  and  takes  them  readily  enough  if  he  has  con- 
fidence in  his  medical  adviser.  If  he  is  not  properly  prepared  physically 
by  pre^nous  assurances  which  increase  his  confidence  and  sense  of  secm'ity, 
his  child-like  .superstitions  and  emotional  nature  are  intensified  and  brought 
prominently  into  relief  during  the  stage  of  excitement.  Of  course,  the 
negro,  like  the  white  man.  is  subject  to  the  dangers  that  are  inherent  to 
all  kinds  of  general  anesthetics.  Chloroform,  which  is  the  preferred 
anaesthetic  in  the  South,  acts  on  the  negro  precisely  as  it  does  on  the 
white.  Tliough  chloroform,  as  a  rule,  is  well  borne  by  the  negro  when 
not  suffering  from  conditions  which  contraindicate  its  use,  I  have  kno"vvn 
of  more  than  one  death  in  individuals  of  this  race,  demonstrating  that 
they  are  just  as  susceptible  to  its  dangers. 

Cocaine  anaesthesia  is  well  adapted  to  the  negro  constitution.  I  can- 
not say  that  cocaine  acts  more  decidedly  in  the  negro  as  a  local  anaes- 
thetic than  in  the  white  man,  but  it  is  probably  because  of  his  normally 
diminished  sensibility  tliat  it  is  easier  to  obtain  the  maximum  local  effect 
of  this  agent  with  a  minimum  quantity  of  the  drug.  I  have  performed 
laparotomy  for  gunshot  wounds  of  the  abdomen  ;  gastrostomy  for  inop- 
erable cesophageal  strictures ;  many  typical  amputations  of  the  upper 
extremities  as  far  as  the  wrist,  and  of  the  metatarso-phalangeal  joint  in 
the  foot ;  amputations  of  the  penis,  castration,  and  other  operations  on 
the  genitals  ;  external  urethrotomy  ;  suprapubic  cystotomy  ;  ligation  of 
large  arteries  fthe  deep  primitive  carotid  near  its  origin,  the  external 
carotid  and  its  branches  to  starve  inoperaVjle  malignant  growths,  etc.), 
imder  cocaine  anaesthesia,  and  I  have  come  to  the  conclusion  that  Rol- 
ler's great  discovery,  as  modified  by  subsequent  investigators  (Coming, 
Reclus,  ScUeichj,  has  proved  as  great  a  boon  to  the  negro  as  it  has  to  the 
white  man. 

It  has  been  stated,  especially  by  French  naval   surgeons  who  have 
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practised  in  the  colonies  in  Africa  and  America,  that  the  blood  of  the 
negro  is  thicker  and  darker,  and  that  it  coagulates  more  rapidly,  than 
that  of  the  white.  To  use  an  old  expression,  it  exhibits  a  greater  plas- 
ticity. It  is  stated  that  the  corpuscles  show  a  greater  "  adhesiveness " 
(Bordier).  It  has  been  claimed,  on  this  account,  that  the  negro  is  less 
likely  to  suifer  from  hemorrhage.  At  one  time  it  was  also  believed  that 
because  of  this  greater  "  plasticity  "  of  the  blood  the  negro  Avas  more 
tolerant  of  mercurials,  which,  according  to  the  old  humoral  doctrines, 
Avas  an  aplastic  remedy  and  had  a  tendency  to  diminish  this  greater  coag- 
ulability of  the  blood  in  the  negro.  I  do  not  believe  that  any  modern 
obserA'er  Avould  be  prepared  to  substantiate  these  A'ieA\-s,  and  my  impres- 
sion is  that  as  far  as  the  coagulability  of  the  blood  is  concerned  the  negro 
is  not  different  from  the  Avhite  man.  On  the  other  hand,  two  of  the 
Avorst  cases  of  haemophilia  tliat  ha\'e  come  under  my  obser\'ation  were  in 
pure  negroes. 

It  may  be  Avell  to  mention  in  this  connection,  as  a  matter  of  thera- 
peutic interest,  that  the  blood  of  the  negro  bears  admirably  well  dilution 
Avith  the  ordinary  saline  solution  (.06  of  1  per  cent.)  that  is  used  in 
surgical  practice  for  the  relief  of  actite  traumatic  antemia  and  shock. 
Some  of  the  most  brilliant  results  which  haA'e  been  obtained  by  this 
method  in  desperate  cases  in  our  Charity  Hospital  practice  have  been 
in  negroes. 

The  older  authors  laid  a  great  deal  of  stress  upon  the  different  tem- 
perament of  the  races.  Cartwright,  Avho  may  be  quitted  as  a  represen- 
tative of  this  class,  laid  great  stress  upon  this  feature  in  the  negro  con- 
stitution. He  said  that  the  liver  and  the  rest  of  the  glandular  system 
are  out  of  proportion  to  the  sanguineous  and  respiratory  systems,  "  the 
Avhite  fluids  predominating  over  the  red."  In  other  words,  the  lymph- 
atic temperament  Avas  dominant  in  the  negroes.  WhatCA'er  may  haA'e 
been  the  temperament  of  the  race  in  this  country  when  it  Avas  first  im- 
ported from  Africa,  it  is  certain  that  at  the  present  day  the  temperament 
is  distinctly  lymphatic,  if  by  this  we  mean  a  predisposition  on  the  part 
of  the  tissues  to  tubercular  infection.  That  this  is  one  of  the  charac- 
teristics of  the  colored  race  as  Ave  knoAv  it  to-day  is  undeniable,  as  Ave 
Avill  prove  Avhen  dealing  Avith  its  pathological  characteristics. 

Pathological  Peculiarities. — We  haA'e  already  referred  to  the  general 
immunity  formerly  enjoyed  by  the  negro  fri^m  certain  diseases,  and  to 
the  fact  that  this  is  rapidly  disappearing,  and  that  he  now  not  only  shares 
the  physical  weaknesses  of  the  white  race  as  exhibited  in  this  continent, 
but  is  rapidly  deA'eloping  previously  unknown  predispositions  which  are 
increasing  his  general  tribute  to  disease  and  death,  eA'en  to  a  more  fatal 
degree  than  in  the  Avhite  race.  This  tendency  has  bec<ime  particularly 
manifest  since  the  race  has  been  thrown  entirely  upon  its  own  resources, 
and  since  emancipation  has  compelled  the  negro  to  enter  into  active  com- 
petition Avith  the  superior  race  that  constitutes  the  dominant  population 
of  this  country.  From  this  Ave  gather  that  absolutely  specific  diseases 
strictly  limited  to  the  negro  race  haA'e  ceased  to  exist  in  the  American 
negro  of  to-daA'  and  that  absolute  immunity  from  certain  diseases  does 
not  exist.  The  negro  differs  from  the  white  man,  pathologically, 
simply  in  the  relative  predisposition  to,  or  immunity  from,  the  various 
diseases    that    prcA'ail    in    this    country.     "  The  fundamental    nature " 
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(Qnatrefages)  is  the  same  in  both  races,  and  the  study  of  the  morbid 
differences  between  the  white  and  the  black  man  must  be  based  upon 
the  action  of  the  common  factors  of  disease  upon  the  acquired  consti- 
tution of  the  negro ;  which,  in  America,  must  be  regarded  as  the  sum 
of  his  original  race-distinctions  plus  the  modifications  due  to  a  new 
environment  and  a  fierce  struggle  for  survival  in  competition  with  a 
superior  race. 

In  analyzing  the  behavior  of  the  tissues  of  the  two  races  under 
comparison,  the  reactions  of  the  tissues  after  traumatism  deserves  the 
first  consideration,  and  those  which  are  of  the  greatest  interest  to  the 
surgeon  are,  first,  the  liability  to  infection,  indicating  thereby  the  greater 
or  lesser  resistance  of  the  tissues,  as  well  as  the  general  defensive  qual- 
ities of  the  organism  as  a  whole ;  second,  the  history  of  regeneration 
and  repair  after  injury  and  the  relative  frequency  of  tumor-formation. 
This  last  is  important  as  indicating  most  clearly  the  histogenetic  tend- 
encies, as  well  as  the  trophic  equation,  of  the  tissues  in  each  race. 

The  Traumatic  Infections. — Of  these,  in  order  of  frequency,  we 
would  place  first  the  pyogenic  infections  which  give  rise  to  circumscribed 
suppurations,  and  which  are  bacteriologically  related  to  a  preponderance 
of  the  various  staphylococci  (aureus,  citreus,  albus,  etc.) ;  second,  the 
graver  and  more  progressive  infections  which  are  associated  with  the 
chain  cocci  (streptococci) ;  third,  the  true  septicsemias,  the  gravest  of  all 
infections,  in  which  the  cocci  of  various  types  of  virulence,  having  broken 
through  the  barriers  offered  by  the  living  tissues,  hav^e  succeeded  in 
effecting  an  entrance  into  the  general  circidation.  Then  will  follow 
tuberculosis,  tetanus,  etc. 

It  will  be  impossible  in  the  narrow  compass  of  this  contribution  to 
attempt  an  exhaustive  study  of  the  relative  prevalence  and  mortality 
of  these  infections.  This  subject  has  been  exhaustively  investigated  by 
the  Avriter  in  a  statistical  analysis  of  the  records  of  the  Charity  Hospital 
of  New  Orleans  for  the  ten  years  1884-94.  These  records  embrace  a 
hospital  population  of  64,421  patients,  of  whom  70.15  per  cent,  were 
white  and  29.85  were  negroes. 

From  this  extensive  inquiry,  which  served  as  a  statistical  basis  for  this 
contribution,  the  writer  has  been  able  to  draw  the  following  conclusions : 

(1)  Simple  Pyogenic  Infections. — Under  this  heading  are  somewhat 
artificially  grouped  all  acute  circumscribed  suppurations,  such  as  furun- 
cle, furunculosis,  carbuncle,  abscess  (non-tubercular),  phlegmon  (852 
cases — 581  white,  271  negroes).  The  statistical  summary  shows  that  in 
proportion  to  the  hospital  population  this  class  of  infections  was  very 
nearly  equally  divided  between  the  two  races  (13  in  1000  white;  14  in 
1000  colored).  The  mortality,  on  the  other  hand  (1.29  per  cent,  white), 
was  three  times  greater  in  the  negroes.  If  we  exclude  tubercular  and 
syphilitic  subjects,  the  tendency  to  simple  pyogenic  infection  is  about  the 
same  in  both  races. 

Prof.  Tiffany's  statistics '  as  to  variations  according  to  topographical 
distribution  are  accepted  as  correct  by  the  writer,  without  statistical  con- 
firmation. Thus,  alveolar  abscess  is  observed  rarely  in  the  dark  negro, 
but  frequently  in  the  mulatto.  This  is  due  to  the  great  rarity  of  dental 
caries  in  the  pure  negro  and  its  great  frequency  in  the  mulatto. 
^  Trails.  Am.  Surgl.  Assoc,  1887. 
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Purely  traumatic  abscess  or  simple  pus-infection,  as  seen  in  the  hands 
and  fingers,  is  much  more  common  in  whites  (75  per  cent.)  than  in 
negroes  (25  per  cent.). 

Abscesses  of  the  neck  and  axilla  are  much  more  frequent  in  the 
negro  (56  per  cent.)  than  in  the  white  (44  per  cent.).  This  is  due  chiefly 
to  the  greater  prevalence  of  lymphatic  tuberculosis  in  the  colored  race. 
The  writer's  statistics  on  this  point  exclude  the  tubercular  element  as 
much  as  possible,  and  the  result  shows,  as  previously  stated,  that  simple 
pus-infectious  are  about  equal  in  both  races. 

Progressive  Infections  of  the  Streptococcal  Type. — Erysipelas. — In  ten 
years,  394  cases — 314  whites,  80  colored.  Deaths — white,  32  ;  colored, 
20.  Proportional  prevalence — 70  in  10,000  white  ;  42  in  10,000  colored. 
Mortality— 7  in  10,000  white ;  10  in  10,000  colored. 

Conclusions  :  Erysipelas  is  more  prevalent  among  the  whites,  though, 
as  usual,  the  mortality  is  greater  in  the  negroes. 

Septiccemia — Type,  Puerperal  Sepsis. — In  the  decennium,  1997  de- 
liveries— 1174  white,  823  colored  women.  Of  these,  38,  or  3.24  per 
cent.,  white,  and  43,  or  5.22  per  cent.,  negro  women  had  septic  complica- 
tions ;  or,  more  graphically,  32  in  1000  white  and  52  in  1000  colored 
women  were  attacked  by  sepsis.  The  mortality  from  the  same  cause  is 
estimated  at  14  in  1000  white  and  32  in  1000  colored. 

Conclusion  :  Puerperal  septic  infection  is  much  more  frequent  in 
the  negro,  and  is  also  more  than  doubly  fatal  in  women  of  the  same  race. 

The  cause  of  this  excessive  prevalence  of,  and  greater  fatality  from, 
sepsis  must  be  sought  in  conditions  entirely  outside  of  the  hospital 
atmosphere.  It  is  possible  that  there  is  a  greater  racial  susceptibility 
to  this  kind  of  infection,  but  the  results  of  our  inquiry  into  the  preva- 
lence of  the  simple  pyogenic  and  streptococcal  infections  would  lead  us 
to  doubt  any  inherent  organic  predisposition.  The  vitiated  physical  and 
moral  atmosphere  and  pre-existing  infections,  especially  those  of  a  vene- 
real type,  which  prepare  the  way  for  the  more  formidable  complications 
of  the  puerperium,  would  account  for  the  greater  prevalence  and  fatality 
•of  puerperal  sepsis  in  the  negro  female. 

Taberculosis. — The  great  liability  of  the  negro  race  to  tuberculosis 
is  illustrated  by  the  hospital  records,  which  demonstrate  that  in  the  last 
len  years  pulmonary  tuberculosis  has  been  nearly  tivice  as  prevalent,  and 
over  three  times  as  fatal,  in  the  negro.  The  non-pulmonary  and  more 
typically  surgical  tuberculosis  (tubercular  abscess,  T.  adenitis ;  T.  ulcers, 
T.  spondylitis)  was  twice  as  prevalent,  and  more  than  twice  as  fatal,  in 
the  colored  element.  In  the  surgical  lesions  of  bones  and  joints  the 
negroes  display,  again,  a  greater  liability  (14  to  1000  white,  16  to  1000 
colored),  and  much  greater  mortalitv  in  the  ne2:ro  (3  in  10,000  white  and 
12  in  10,000  colored). 

Conclusions  drawn  from  the  preceding  and  other  data  gathered  from  the 
U.  S.  census  of  1890  and  other  sources,  all  of  which  clearly  harmonize  on 
this  subject,  are  stated  as  follows  :  1st,  that  the  contemporary  negro  popula- 
tion of  the  United  States  is  more  liable,  and  fatally  liable,  to  tuberculosis 
in  all  its  forms  than  the  white  population  ;  2d,  that  the  precise  reason  for 
this  great  susceptibility  has  not  been  positively  ascertained,  but  that  it  is 
probably  due  to  several  factors  :  (a)  greater  inherent  racial  susceptibility 
or  weakness ;  (6)  acquired  predisposition,  caused  by  (c)  all  the  fostering 
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elements  of  a  bad  physical  and  social  environment ;  and  (cZ)  miscegena- 
tion with  the  white  race  under  the  worst  physical  and  moral  conditions ; 
3d,  that  the  inherent  ethnic  predisposition  is  not  to  be  considered  as  of 
as  much  importance  as  the  acquired  predisposition,  since  the  history 
of  the  negro  in  the  United  States  proves  that  this  excessive  liability  to 
tuberculosis  is  only  a  comparatively  late  manifestation,  which  began, 
practically,  with  the  post-bellum  period,  as  prior  to  this  time  (1865) 
the  slaves  enjoyed  a  comparative  immunity  from  tuberculosis. 

Tetanus. — As  with  tuberculosis,  comparative  pathologists  all  over  the 
world  unanimously  agree  that  this  disease  is  more  common  and  more 
fatal  among  the  negroes.  The  Charity  Hospital  records  also  emphatic- 
ally confirm  this  belief:  107  cases  of  tetanus  were  treated  in  the  hos- 
pital in  the  decennium — 52  in  whites  and  44  in  negroes.  In  propor- 
tion to  the  population,  tetanus  occurs  three  times  more  often  in 
negroes.  As  to  the  mortality,  we  find  that  in  both  races  it  is  frightful, 
but  still  the  colored  lose  fully  two  and  a  half  times  as  many  as  the  whites 
from  this  disease.  The  trials  recently  made  with  Tizzoni's  antitoxin, 
though  too  limited  to  permit  the  expression  of  a  final  opinion,  have  been 
sufficiently  encouraging  to  justify  the  hope  that  the  mortality  statistics 
of  the  hospital  will  be  very  much  improved  in  both  races  by  the  applica- 
tion of  this  agent  in  the  returns  of  the  next  decennium. 

SuEGiCAL  Diseases  attributable  to  Intestinal  and  espe- 
cially Colonic  Infection. 

Suppurative  Hepatitis  and  Hepatic  Abscess. — A  comparison  of  the 
statistics  of  the  Charity  Hospital  of  New  Orleans  with  those  of  similar 
institutions  in  the  Antilles  and  in  Africa,  Avhere  the  influence  of  equato- 
rial conditions  upon  racial  pathology  can  be  studied  with  greatest  advan- 
tage, demonstrates  that  the  universally  admitted  immunity  which  the 
negro  in  Africa  enjoys  from  suppurative  hepatic  disease  does  not  exist 
in  the  American  negro.  Malaria,  diarrhoea,  and  dysentery  are  probably 
the  most  potent  predisposing  causes  of  hepatic  abscess.  These  diseases 
were  comparatively  rare  in  the  negroes  in  the  earlier  days  of  the  slave- 
traffic,  when  the  slaves  still  retained  their  original  African  characteris- 
tics, but  at  this  moment  the  conditions  have  entirely  changed.  The 
negro  is  almost  as  liable  to  these  affections  as  the  white,  and,  in  conse- 
quence, hepatic  abscess,  which  is  rare  in  the  African  negro,  is  now  a 
common  disease  in  his  American  brother.  During  the  decennium  (1884— 
94)  120  cases  of  abscess  of  the  liver  were  treated  in  the  Charity  Hos- 
pital :  of  these,  130  were  white  and  52  negro  patients.  Proportionally 
to  the  total  hospital  population,  this  means  that  29  of  10,000  white  and 
27  of  10,000  colored  patients  were  admitted  for  this  condition.  The 
mortality  is  again  very  unfavorable  to  the  negro — whites,  43.08  per 
cent. ;  negroes,  59.62  per  cent.  died. 

Appendicitis. — In  view  of  the  presumably  greater  development  of 
lymphatic  tissue  in  the  negro,  we  would  expect  to  see  this  organ  more 
frequently  attacked  by  disease  than  in  the  white  race.  It  is  very  doubtful, 
however,  whether  the  appendix  of  the  negro  is  more  burdened  with  lymph- 
atic tissue  than  that  of  the  white  race.  It  is  certain,  on  the  other  hand, 
that  intestinal  lesions  are  certainly  not  more  common  in  the  negro  thaa 
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in  the  white.  At  any  rate,  comparative  statistics  are  not  available  to 
decide  the  interesting  question  as  to  the  greater  or  lesser  liability  of  the 
negro  race  to  appendicitis.  Upon  questioning  hospital  experience  for 
information  on  this  point,  ^ve  find  that  by  putting  together  all  the  cases 
recorded  as  typhlitis,  perityphlitis,  iliac  abscess,  caecitis,  pericecal  ab- 
scess (names  until  quite  recently  applied  to  appendicitis),  only  34  cases 
could  be  collected.  Of  these,  25  were  in  white  and  9  in  negro  subjects. 
Proportionally  to  the  population,  this  would  mean  that  .055  per  cent,  of 
the  white  and  .047  per  cent,  of  the  colored,  or,  55  in  100,000  white  and 
47  in  100,000  colored,  applied  for  the  relief  of  this  condition.  On  the 
other  hand,  7  out  of  25  white  and  2  out  of  9  colored  cases  died.  It  is 
evident  that  these  figures  are  entirely  inadequate  for  the  purpose,  though 
they  suggest  that  the  negro  suffers  less  often  and  less  severely  from 
appendicitis ;  which  is  also  in  accordance  with  the  personal  experience 
of  the  writer. 

As  a  whole,  appendicitis  appears  to  be  less  frequent  in  this  section 
of  the  South  than  in  the  Xorth — at  least,  according  to  hospital  experi- 
ence. 

Peritonitis. — While  this  condition  is  almost  invariably  symptomatic, 
we  find  that  90  cases  are  recorded  under  this  diagnosis  alone.  Of  these, 
45  were  whites  and  33  died,  and  45  were  negroes  and  36  died.  Propor- 
tionally to  the  population,  this  would  mean  that  100  in  100,000  white 
patients  and  2-36  in  100,000  colored  patients  are  admitted  into  the 
Charity  Hospital  for  peritonitis.  Proportionally,  again,  73  in  100,000 
whites  and  187  in  100,000  negroes  succumbed  to  this  mode  of  infection. 
The  only  conclusion  that  these  figures  would  suggest  is  that  the  suscep- 
tibility of  the  peritoneum  to  infection  is  certainly  as  great,  if  not  greater, 
in  the  negro  than  in  the  white. 

Pleueal  Ixfectioxs. 

According  to  the  hospital  statistics,  the  diseases  of  the  respiratory 
organs,  as  a  whole,  are  nearly  twice  as  frequent  and  three  times  more 
fatal  in  the  negro  than  in  the  white  population.  This  preponderance  is 
doubtless  due  to  the  greater  excess  of  tubercular  lung  diseases. 

The  general  belief  that  infectious  pneumonia  is  more  prevalent  in  the 
negro  is  amply  sustained  by  the  Charity  Hospital  statistics  (nearly  two 
and  a  half  times  more  frequent  in  the  negro).  This  increased  liability 
to  pneumococcal  infection  would  suggest  a  greater  prevalence  of  pleu- 
risy and  empyema  in  the  colored  race. 

This  suspicion  is  also  clearly  confirmed  by  the  analysis  of  the  hos- 
pital records,  which,  notwithstanding  the  careful  exclusion  of  the  tuber- 
cular cases  (as  far  as  the  reports  will  permit),  demonstrate  that  simple 
pleurisy  (including  all  varieties)  is,  as  a  whole,  more  frequent,  and  nearly 
twice  as  fatal,  in  the  colored  population. 

Empyema  is  nearly  twice  as  frequent,  and  more  than  three  times  as 
fatal,  in  colored  patients. 

EXDOCRANIAL    InFECTION^S. 

The  diseases  of  the  cranial  contents  that  are  of  special  interest  to  the 
surgeon  are  chiefly  due  to  the  pyogenic  cocci  and  the  tubercle  bacillus. 
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They  are  manifested  principally  in  connection  with  acute  and  chronic 
middle-ear  and  mastoid  inflammations,  and  are  recognized  as  secondarv 
lateral  sinus  phlebitis,  cerebral  abscess,  and  meningitis. 

All  observers  agree  that  this  class  of  troubles  is  much  le^s  prevalent 
in  the  negro  than  "in  the  white.  The  observations  published  by  Mur- 
rell,^  De  Eoaldes,-  and  Scheppegrell,-^  all  concur  in  the  general  opinion 
that  suppurative  disease  of  the  middle-ear  is  much  less  common  in  the 
negro,  and  that  consequently  mastoiditis,  septic  thrombosis  of  the 
lateral  sinus,  and  cerebral  abscess  are  less  frequent  in  individuals  of 
this  race. 

The  statistics  of  the  Ear,  Eye,  Xose,  and  Throat  Hospital  of  Xew 
Orleans,  based  upon  the  records  of  11,855  cases  compiled  by  Scheppe- 
grell  (1895),  present  the  following  data  : 

Chronic  suppurative  otitis  media 100  whites  ;  16  colored. 

Acute  catarrhal  "  "      100       "        56       " 

Chronic  non-suppurative  "      100       "         26       " 

Mastoiditis 100      "  6 

These  figures  certainly  show  that  the  colored  patients  are  much  less 
disposed  to  contract  this  class  of  troubles  than  the  whites. 

These  statistics  refer,  it  must  be  remembered,  to  a  mixed  colored 
population,  including  the  various  shades  of  mulatto  with  the  pure 
black. 

"  AVe  must  look  to  the  anatomical  differences  of  the  nose  and  naso- 
pharynx, the  freedom  from  obstructive  deformities  in  the  septum,  which 
are  so  common  and  injurious  in  the  white,  as  the  conditions  that  in  a 
measure  protect  the  negro  from  the  suppurative  and  chronic  catarrhal 
diseases  of  the  middle  ear"  (De  Roaldes). 

While  the  negro  is  less  liable  than  the  white  to  cerebral  abscesses  and 
septic  sinus-phlebitis  because  of  his  comparative  immunity  from  middle- 
ear  disease,  we  find  that  his  liability  to  meningeal  inflammations  from 
general  infections  is  just  as  great  as  in  the  white.  In  an  analysis  of 
134  cases  of  meningitis  we  find  that  the  colored  population  is  both  more 
liable  and  more  fatally  liable  to  contract  this  disease. 

Hydrocephalus. — VTe  have  found  that  only  8  cases  of  this  kind  have 
been  reported  during  the  last  decennium.  Of  7  white  cases,  4  died,  or 
57.14  per  cent.,  and  the  only  negro  succumbed.  If  we  may  estimate 
upon  so  slender  a  basis,  we  would  say  that  hydrocephalus  is  three  times 
more  frequent  among  the  whites  than  in  the  negroes.  I  am  afraid,  how- 
ever, that  this  is  not  the  real  state  of  the  case,  because  observation  shows 
that  hydrocephalus  is  not  so  rare  in  the  negro  population  out  of  the 
hospital  as  one  would  be  led  to  suppose  by  the  reports. 

Neoplastic  Foematioxs. 

That  this  is  the  most  fruitful  field  of  investigation  for  the  racial 
pathologist  is  proved  by  the  constant  reference  made  by  all  obser^'ers  to 
the  much  greater  tendency  displayed  by  the  colored  race  to  the  develop- 
ment of  new  tissue-growths,  especially  to  certain  types  of  benign  growths, 
such  as  keloids  and  fibroids.    In  order  to  ascertain  the  histogenetic  tend- 

^  Loc.  cit.  ^  Loc.  ciL  ^  Loc.  ciL 
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encies  of  the  white  and  negro  races  as  displayed  in  the  local  disturb- 
ances of  the  trophic  equilibrium  of  the  tissues  that  we  recognize  as  neo- 
plasms, the  writer  has  carefully  scanned  the  copious  reports  of  the 

Fig.  412. 


Rare  lipoma  of  forehead  (service  of  Dr.  Matas,  Charity  Hospital). 

Charity  Hospital  of  New  Orleans,  and  has  arrived  at  the  following  con- 
clusions :  1st,  that  the  tendency  to  the  formation  of  neoplastic  tissue, 
whether  purely  hyperplastic  or  heteroplastic,  is  greater  in  the  negro  than 
ill  the  white  race ;  2d,  that  the  typical  mesoblastic  derivatives  of  the 
adult  connective-tissue  group  are  specially  prone  to  develop  in  the 
negro ;  3d,  that  of  this  group  the  fibroma  and  cicatricial  keloid  pre- 
ponderate sufficiently  to  give  to  the  black  race  its  most  striking 
histological  peculiarity. 

With  the  view  of  establishing  the  comparative  rate  of  prevalence  of  this 
class  of  neoplasms  in  both  races,  the  writer  gathered  together  all  the  cases 
of  fibroids,  fibro-myoma,  fibro-lipoma,  fibro-cystoma,  fibro-enchondroma, 
and  osteo-fibroma  that  were  recorded  in  the  hospital  reports  during  the 
decennium  (1884-94).  A  table  comprising  178  cases  of  these  tumors 
was  thus  obtained.  Of  these,  58  were  white  and  120  colored  subjects — 
white,  32.58  per  cent, ;  colored,  67.42  per  cent.  ;  or  13  in  10,000  of  the 
white  population  and  62  in  10,000  of  the  colored  population  of  the  hos- 
pital were  admitted  for  the  treatment  of  these  tumors.  This  clearly 
shows  that  fibroids  alone,  or  when  associated  with  histological  elements 
of  the  same  embryological  derivation  (mesoblast),  occurred  five  times 
more  often  in  the  colored  than  in  the  white  hospital  population.  Curi- 
ously enough,  the  mortality  is  exactly  proportional  to  the  prevalence — 
**.  e.  fibroids  are  five  times  as  fatal  in  the  negro  race.     This  excessive 
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mortality  is  due  no  doubt  to  the  great  preponderance  of  aggravated 
and  neglected  uterine  fibroids  in  negro  women,  who  only  appeal  to 
hospital    assistance  when    their    sufferings    are    unbearable    and    after 


Fig.  413. 


Enormous    fibro-lipoma,  weighing   about   thirty   pounds    (service  of  Dr.  Chassaignac,  Charity 

Hospital). 

the    tumors    have    reached    an    advanced,  complicated,    and  incurable 
stage  of  development. 

The  statement  made  bv  Peaslee  in  1872  that  very  few  women  die, 
above  the  age  of  forty,  at  the  home  for  colored  incurables  in  New  York, 

Fig.  414. 


Pendulous  lipoma  (service  of  Dr.  Matas,  Charity  Hospital). 


who  are  free  from  these  diseases,  is  well  sustained  by  the  writer's  expe- 
rience as  demonstrator  of  anatomy  for  ten  years  in  the  anatomical  labora- 
tory of  Tulane  University,  and  will  be  doubtless  corroborated  by  all 
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Southern   gynecologists.     Balloch/   in   an   excellent   summary   on   the 
evidence,  after  quoting  the  confirmatory  opinions  of  such  authorities  as 

Fig.  415. 


Enormous  flrbo-lipoma  of  thigh,  with  patches  of  ulcerated  skin,  from  traumatism  in  negro  adult 
(service  of  Dr.  E.  Souchon,  Charity  Hospital). 

Rufz  de  Levison  of  Martinique,  Jackson  of  Barbadoes,  Flint  Thomas 
of  Kew  York  (E.  Briggs  of  Nashville,  Tiffany  of  Baltimore,  Richardson, 
Chaille,  and  Lems  of  New  Orleans  could  also  be  mentioned),  adds  a  few 
striking  figures  from  the  reports  of  autopsies  made  by  Dr.  D.  S.  Lamb 
and  J.  W.  Blackburn  of  AVashington,  which  entirely  harmonize  witli 
Peaslee's  statement  and  the  statistical  conclusions  drawn  from  our  hos- 
pital experience  in  Xew  Orleans. 

What  has  been  said  of  the  greater  prevalence  of  fibroids  in  the  colored 
race  is  even  more  true  of  keloid,  elephantiasis,  and  fibroma  molluscum, 
which  must  be  recognized  as  the  most  typical,  though  not  exclusive, 
diseases  of  the  negro  in  this  country.  Though  each  one  of  these  is  a 
separate  and  well-characterized  morbid  entity,  they  are  all  linked  to- 
gether by  a  common  process  which  underlies  their  pathology — /.  e.  a 
hyperplasia  of  the  adult  connective  tissue.  They  all  emphasize  the  dom- 
inant pathological  peculiarity  of  the  negro — viz.  a  tendency  to  excessive 
fibroid  growth  at  the  least  provocation. 

Our  hospital  experience  in  Xew  Orleans  in  keloid,  though  compar- 
atively limited,  because  relief  from  these  tumors  is  rarely  sought  unless 
they  are  very  unsightly  or  are  complicated  with  other  more  painful  or 
dangerous  conditions,  would  indicate  nevertheless  that  keloid  is  at  least 
nine  times  more  prevalent  m  the  negro  than  in  the  white.  With  very 
few  exceptions  the  cases  seen  in  our  hospital  wards  are  true  keloids  of 
traumatic  origin  :  there  are  comparatively  few  cases  of  so-called  spon- 

^  "  The  Eelative  Frequency  of  Fibroid  Processes  in  the  Dark-skinned  Eaces,' '  3Ied- 
ical  News,  Philada.,  1895. 
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taneous  cheloide  of  Alibert  in  which  no  history  of  antecedent  traumatism 

Fig.  416. 


Enormous  fibro-chondroma  of  parotid  region  (patient  of  Dr.  Plunkett,  Flora,  Miss.). 

can  be  elicited.     It  is  remarkable  what  little  injury  is  required  to  pro- 

FiG.  417. 


Elephantiasis  of  foot  (non-parasitic)  from  cicatiK  lal  obstruction  in  adult  negro  (Charity  Hospital 

CllUK') 

duce  a  keloid  in  a  predisposed  subject.     The  merest  desquamation  from 
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pustular  or  eczematous  eruption  may  be  a  source  of  sufficient  irritation  to 
induce  the  hyperplastic  cicatricial  (keloidal)  process.  One  of  the  worst 
cases  of  disseminated  keloid  that  has  come  under  the  writer's  observa- 


Molluscum  fibrosum  pendulosa  of  umbilical  region,  weighing  thirteen  pounds.  The  M'hole  surface 
of  the  body  was  covered  with  smaller  mollusca;  light  mulatto  woman  (removed  by  Dr.  Matas). 

tion  occurred  in  a  negro  wlio  had  suffered  from  varioloid.  Another 
very  extensive  case,  in  which  a  flat  confluent  keloid  mass  covered  the 
sternum  and  mammary  regions,  also  in  a  negro,  was  caused  by  a  super- 
ficial eczema  due  to  the  irritation  from  a  porous  plaster.  Some  of  the 
most  extensive  and  deplorable  cases  are  connected  wdth  cicatrization 
after  extensive  burns. 

As  to  the  clinical  peculiarities  of  keloid  and  its  treatment,  the  expe- 
rience of  the  writer  is  thoroughly  in  accord  with  that  of  all  Southern 
surgeons  of  experience.  Professor  Tiffany  in  his  paper  before  the 
American  Surgical  Association  ^  covers  the  essential  points  that  are 
worthy  of  remembrance:  "The  tendency  of  keloidal  growths  is  most 
pronounced  in  early  life,  less  so  in  the  adult,  w^hile  it  is  highly  probable 
that  middle  and  old  age  are  accompanied  by  a  tendency  on  the  part  of 
the  formations  in  question  to  cease  growing  and  atrophy.  Hence  an 
aged  negro  with  keloid  is  exceptionally  seen.  Retrograde  change  is  cha- 
racterized by  the  surface  becoming  soft  and  wrinkled,  resembling  some- 
what the  pendulous  tumor  of  fibroma  molluscum.  Removal  of  keloids 
in  early  life  is  to  be  deprecated,  speedy  recurrence  being  inevitable : 
when  the  period  of  rapid  growth  has  passed  an  operation  can  be  under- 
taken with  the  prospect  of  relieving  the  patient  from  a  present  discom- 
fort and  the  expectation  of  a  limited  recurrence,  if  at  all." 

Malignant  Neoplasms. — Sarcoma  and  Carcinoma. — The  negro  con- 
stitution has  probably  undergone  some  change  under  the  conditions  of 
American  civilization,  since  it  cannot  be  doubted  that  cancer  is  com- 
paratively rare  in  the  native  African  (Girard,  Huard,  Chassaniol,  Bor- 
dier) ;  rare  also  in  the  original  slave  population  of  this  country  ;  and  has 

^  Loc.  cit. 
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Fig.  419. 


only  become  a  common  disease  among  them  in  the  last  few  generations. 
It  is  probable  that  the  conditions  that  are  causing  an  increase  in  the 

prevalence  of  cancer  among  the  whites  are 
operating  with  the  same,  or  greater,  effect 
upon  the  negroes.  According  to  Carson ' 
and  other  observers,  cancer  is  more  com- 
mon now  than  before  emancipation,  when 
the  "  vital  equation  "  of  the  races  was  bet- 
ter. Notwithstanding  the  data  furnished 
by  the  census  of  1890,  and  the  opinions  of 
able  observers  who  have  expressed  the  be- 
lief that  cancer  is  not  so  common  in  the 
negro  as  in  the  white,  the  evidence  fur- 
nished by  the  Charity  Hospital  of  New 
Orleans  would  indicate  that  the  reverse  of 
this  proposition  is  true.  Taking  all  the 
varieties  of  sarcoma  as  an  example,  we  find 
that  of  169  cases  recorded  in  ten  years,  95 
were  white  and  74  negro  subjects.  Pro- 
portionally to  the  hospital  population  of 
the  decennium,  the  rates  of  prevalence 
would  be  .210  per  cent,  for  the  white  and 
.285  per  cent,  for  the  colored  element,  or, 
stated  more  graphically,  21  in  10,000  white 
patients  and  28  in  10,000  colored,  had  some 
form  of  sarcoma. 

The  melanotic  sarcomas  constitute  an 
apparent  exception  to  the  rule.  They  are 
certainly  very  rare  in  the  negro  outside  of 
the  eye.  The  only  cases  that  have  been 
recorded  in  the  hospital  in  ten  years  are 
three  in  number,  and  these  were  all  white 
patients.  On  the  other  hand,  malignant 
lymphoma  or  lympho-sarcoma  of  the  neck, 
especially,  exists  quite  frequently,  and  the 
most  rapidly  fatal  examples  of  this  disease 
have  been  seen  in  the  negro  wards  of  the 
hospital. 

In  another  group  we  have  entered  all 
the  recorded  cases  of  cancer,  including  all 
the  diagnoses  of  carcinoma,  scirrhus,  en- 
cephaloid,  epithelioma — in  all  815  cases;  510  of  these  in  white  and  305 
in  colored  patients.  The  rate  of  prevalence  was  1.13  per  cent,  for  the 
white  and  1.59  per  cent,  for  the  negro  hospital  population  (11  in  1000 
white  and  16  in  1000  colored),  showing,  apparently,  that  the  epithelial 
growths  are  just  as  frequent  in  the  negro  as  in  the  white  race. 

We  would  conclude,  for  our  personal  and  statistical  experience  in 
reference  to  malignant  diseases,  (1)  that  the  mesoblastic  derivatives  of  the 
embryonal  connective-tissue  type — i.  e.  sarcomata — are  apparently  more 

1  Dr.  Eug.  R.  Carson,  "  The  Vital  Equation  of  the  Colored  Race  and  its  Future  in  the 
United  States,"  Wilder,  Quarter- Century  Book,  Ithaca,  N.  Y.,  1893. 


Multiple  cicatricial  keloid  after  pus- 
tular eruption  (service  of  Dr.  Matas, 
Charity  Hospital). 
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frequent  in  the  negro  (as  Balloeh  had  previously  announced),  with  the  sole 
exception  of  the  melanotic  sarcomas,  which  are  rare  ;  (2)  that,  contrary  to 


Fig.  420. 


Lupus  verrucosus  of  face,  adult  negro  iCharity  Hospital  Clinic). 
Fig.  421. 


Sarcoma  of  orbit  and  face,  young  negro  (Charity  Hospital  Clinic). 

the  generally  accepted  belief,  the  epiblastic  derivatives  of  embryonal  type, 
or  the  true  cancers,  appear  to  be  also  as  frequent  in  the  negro  race. 
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The  Venereal  Infections  and  their  Complications. 

This  includes  the  venereal  trilogy :  syphilis,  chancroid,  and  gonorrhcea. 

According  to  statistics  of  the  Charity  Hospital  of  New  Orleans,  the 
venereal  diseases,  as  a  class,  are  more  prevalent  (white,  43  in  1000  ; 
colored,  55  in  lOOO)  and  three  times  more  fatal  in  the  negro  (white 
deaths,  11  in  10,000;  negro  deaths,  33  in  10,000). 

Sypkilis. — Prevalence. — 2.84  per  cent,  of  the  white  patients  admitted 
to  the  hospital  during  the  decennium  were  admitted  for  syphilitic  dis- 
eases (28  in  10,000) ;  and  5.06  per  cent,  (or  51  in  1000),  or  nearly  twice 
as  many  negroes,  were  admitted  for  the  same  causes. 

Mortality. — The  deaths  caused  by  syphilis  are  exactly  three  times 
greater  in  the  colored  than  in  the  white  population  of  the  hospital. 

Conclusion  :  The  statistics  of  the  Charity  Hospital  evidently  confirm 
the  generally  accepted  opinion  that  syphilis  is  more  widely  disseminated 
among  the  colored  population  ;  but^  contrary  to  the  opinion  of  many,  it 
is  decidedly  more  fatal  among  them. 

The  writer  believes  that  if  the  mulatto  could  be  entirely  eliminated 
from  the  statistics  the  results  would  prove  that,  all  other  conditions 
being  equal,  syphilis  is  less  virulent  and  less  fatal  in  the  pure  negro  than 
in  the  white. 

Chancroids. — 899  chancroid  patients  were  admitted  in  the  Charity 
Hospital.  They  were  all  complicated  and  serious,  otherwise  they  would 
not  have  sought  admission  into  the  institution.  Of  these,  587  were 
white  and  312  colored.  The  rate  of  prevalence  was — white,  13  in 
10,000;  colored,  16  in  10,000.  The  excess  of  negroes  is  accounted  for 
by  several  causes,  notably  among  which  are  the  long  phimotic  prepuce 
of  the  negro,  which,  lacking  in  hygienic  attention,  predisposes  to  balanitis, 
and  thus  prepares  the  soil  for  infection.  The  weaker  lymphatic  system 
of  the  negro  may  also  predispose  to  lyrapliangitis  and  bubo.  Phagedenic 
and  serpiginous  ulcerations  are  certainly  seen  more  often  in  the  negro 
services  than  elsewhere,  in  consequence,  no  doubt,  of  the  ignorance,  care- 
lessness, and  general  indifference  to  diseases  which  characterize  the  race. 

Gonorrhoea. — The  indoor  services  of  even  a  large  hospital  are  un- 
favorable for  the  comparative  study  of  uncomplicated  gonorrhoea. 
These  cases  usually  apply  to  the  outdoor  clinics  for  relief  or  are  treated 
by  druggists  and  others.  As  with  chancroid  and  syphilis,  it  is  only  the 
complicated  cases  of  gonorrhoea,  which  entirely  incapacitate  the  patient 
for  his  work,  that  a])ply  for  admission.  There  were  366  cases  of  gonor- 
rhoea admitted  in  the  indoor  services ;  and  of  these  287  were  white  and 
79  negro  subjects ;  rate  of  prevalence,  white,  .635  per  cent. ;  colored, 
.411  per  cent.,  the  preponderance  being  decidedly  with  the  whites.  If 
we  investigate  the  relative  number  in  the  out-clinics,  we  find  that  the  con- 
ditions are  reversed,  and  that  the  disease  is  more  frequent  in  the  negroes. 
This  conclusion  is  apparently  sustained  by  Surg.  S.  T.  Armstrong's 
report  on  "  the  frequency  of  disease  in  the  white  and  colored  races," 
according  to  which,  gonorrhoea  prevails  in  8.8  per  cent,  of  the  white  and 
12.6  per  cent,  of  the  colored  patients  in  the  outdoor  department  of  the 
U.  S.  Marine  Hospital  at  Memphis.' 

1  "  A  Comparison  of  the  Frequency  of  Disease  in  the  White  and  Colored  Races  at  the 
U.  S.  Marine  Hospital,  Memphis,  Tenn.,  during  the  quinquennium  1881-86,"  Annual 
Heport  Sup.  Surg.-General,   U.  S.  Marine  Hospital  Service  for  1S86,  pp.  123-130. 
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Seeking  for  other  evidence  of  the  relative  status  of  the  races  in 
regard  to  gonococcal  infection,  we  find  some  information  in  the  compar- 
ative study  of  the  sequelse  and  complications  of  this  disease  in  the  male 
and  female : 

Stricture  of  the  Male  Urethra. — One  of  the  most  important  and  seri- 
ous sequelae  of  gonococcal  infection  is  stricture,  and,  as  this  is  essentially 
a  fibroid  (cicatricial)  process,  its  relative  frequency  in  the  two  races  is  a 
matter  of  interest. 

The  decennial  reports  of  the  Charity  Hospital  show  that  546  patients 
were  admitted  for  stricture — 299  white  and  247  colored  ;  of  these,  13 
white  and  31  colored  died.  The  proportional  prevalence  would  there- 
fore be,  for  the  white  population,  .622  per  cent.,  or  62  in  10,000,  and  for 
the  colored,  1.284  per  cent.,  or  128  in  10,000.  According  to  this  experi- 
ence, urethral  stricture  is  twice  as  frequent  and  five  times  more  fatal  in 
the  colored  hospital  population. 

The  experience  of  the  writer  in  regard  to  stricture  in  the  negro  coin- 
cides in  every  particular  with  the  statement  made  by  Dr.  Carson  of 
Savannah,  Ga.,^  who  says  :  "  I  have  never  among  the  whites  seen  such 
neglected  cases  of  old  strictures  where  urethral  abscesses  and  fistulas 
have  formed,  and  where  they  have  been  content  to  go  along  without 
interference  until,  perhaps,  extravasation  of  urine  has  compelled  them  at 
the  eleventh  hour  to  seek  surgical  help." 

Orchitis  and  epididymitis  are  apparently  less  frequent  in  the  negroes. 
Out  of  250  cases,  202  were  white  and  48  colored ;  proportionally  to  the 
white  and  colored  hospital  populations,  the  rates  would  be — white,  45  in 
10,000 ;  colored,  25  in  10,000. 

Cystitis  is  apparently  less  frequent  in  the  negro:  of  229  cases,  164 
were  white,  65  colored.  Proportional  ratio  to  population  :  .363  per 
cent,  whites ;  .338  per  cent,  colored. 

Gonorrhoeal  rheumatism  prevails  with  about  the  same  frequency  in 
both  races  (proportional  ratio  to  population) — white,  .0376  per  cent. ; 
.0312  per  cent,  colored. 

Acute  prostatitis  is  rare  in  both  races — only  3  recorded  cases  in  ten 
years  :  2  of  these  were  white  and  1  colored. 

Gonorrhoeal  Ophthalmia. — The  mucous  membrane  of  the  eye,  like 
that  of  the  urethra,  is  more  subject  to  gonococcal  infection  in  the 
colored  than  in  the  white  subject.  Of  35  cases  of  this  ophthalmia,  17 
were  white  and  18  were  colored  subjects.  Proportionally  to  hospital 
population  :  38  in  100,000  white  and  94  in  100,000  of  colored  popula- 
tion are  victims  of  this  complication. 

In  conclusion,  according  to  the  records  of  the  Charity  Hospital  the 
gonorrhoeal  poison  is  only  more  active  in  the  negro  in  the  urethral  and 
ocular  mucosae ;  it  is  also  probably  more  prevalent  in  the  genital  tract 
of  the  negress,  judging  by  the  statistical  excess  of  endometritis  and 
salpingitis  in  the  female  negro  gynecological  wards.  The  poison  is 
apparently  less  virulent  than  in  the  white  race  in  the  testicles,  bladder, 
lymphatics,  muscles,  and  joints  (gonorrhoeal  rheumatism). 

To  conclude  with  the  genito-urinary  diseases  of  surgical  interest,  we 
find  that  hydrocele  of  the  tunica  vaginalis  testis  is  more  frequent  in  the 
negro ;  thus,  108  cases — whites,  68  ;  colored,  40.     Rates  of  prevalence 

IjLoc.  dt.,^.  149. 
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to  population — white,  .151;  colored,  .208  per  cent.;  or  15  to  10,000 
white  and  21  to  10,000  colored. 

Senile  hypertrophy  of  the  pjrostate  appears  to  be  more  frequent  in  the 
negro,  as  we  would  be  led  to  suspect  by  the  peculiar  fibroid  tendencies 
of  the  race.  Thus,  37  cases — 22  white,  15  colored;  ratio  of  prevalence 
— white,  .049  per  cent.,  .078  colored  ;  49  in  100,000  white,  and  78  in 
100,000  colored. 

As  a  whole,  hypertrophy  of  the  prostate  is  not  a  common  hospital 
disease — in  Xew  Orleans,  at  least. 

Urinary  calculus  is  reported  to  be  a  rare  disease  in  the  negro.  In 
reality,  it  is  a  comparatively  rare  disease  in  both  races  in  the  Southern 
States  that  border  the  Gulf  Coast.  In  ten  years  only  43  cases  have  been 
recorded  in  the  Charity  Hospital — 33  in  whites  and  10  in  negro  subjects 
— 76.74  per  cent,  white,  and  23.26  per  cent,  colored.  Eatio  of  preva- 
lence— .073  per  cent,  white,  .052  per  cent,  colored  (=  white,  73  in  100,000 ; 
colored,  52  in  100,000). 

According  to  hospital  experience  in  Xew  Orleans,  it  would  appear 
that  urinary  calculus  certainly  exists  in  the  negro,  but  is  apparently  less 
frequent  in  the  race.  Dr.  G.  B.  Johnson  in  a  valuable  paper  ^  has  suc- 
ceeded in  collecting  1064  cases  of  stone  in  the  bladder  in  the  Southern 
States.  Of  these,  952  were  in  white  subjects  and  116  in  negroes.  The 
negro  cases  represent  9.53  per  cent,  of  all  the  cases  reported.  This 
showing  is  quite  sufficient  to  disprove  the  idea  of  immunity  which  the 
negro  has  been  supposed  to  enjoy. 

Bones  and  Joints. 

Rickets  is  a  comparatively  rare  disease  in  the  Southern  States.  Some 
idea  of  the  rarity  of  this  condition  is  obtained  by  an  examination  of  the 
records  of  the  Charity  Hospital  of  New  Orleans,  which  show  that  in 
ten  years  only  14  cases  were  admitted  to  the  indoor  service  for  the  treat- 
ment of  this  condition.  Of  these  14  cases,  9  were  white  and  5  colored 
patients.  The  population  of  the  Southern  States,  including  the  negro 
element,  is  therefore  no  exception  to  the  comparative  immunity  enjoyed 
by  the  North  American  continent  against  this  condition. 

Fractures. — In  ten  years  1894  cases  of  fractures  were  admitted  in 
the  Charity  Hospital  for  treatment;  of  these,  1333  (70,38  per  cent.) 
were  white  and  561  (29.62  per  cent.)  were  colored.  The  ratio  of  preva- 
lence to  hospital  population  was — white,  2.95  per  cent. ;  colored,  2.92 
per  cent.  (=295  in  10,000  white  and  292  in  10,000  colored). 

The  mortality  ratio  was  319  per  cent,  white  and  301  per  cent,  colored 
(white,  32  in  10,000 ;  colored,  30  in  10,000).  These  figures  would  indi- 
cate that  the  prevalence  of  fractures  is  very  evenly  balanced  between 
the  two  races,  and  that,  if  there  is  any  difference  between  them,  it  is  in 
favor  of  the  colored  patients.  The  conclusions  that  spring  from  this 
statistical  result  are  that  the  negro  is  not  rhachitic  and  has  no  greater 
tendency  to  fracture  than  the  Avhite  man,  and  that  his  chances  of  recov- 
ery are  also  just  as  good. 

Dislocations. — A  study  of  174  dislocations  (134  white,  40  colored) 

'  "  Trans.  Southern  Surgical  and  Gynecological  Association,"  1895,  Med.  News, 
p.   695,  Dec.   21,  1895. 
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yields  the  same  conclusions  arrived  at  in  connection  with  fractures — viz. 
that  the  races  are  nearly  on  a  footing  of  equality  on  the  subject  both  as 
to  frequency  and  to  mortality,  the  diiference  being  in  favor  of  the  negro. 
The  ratio  of  prevalence — .297  per  cent,  for  white  population ;  .208  per 
cent,  colored  population,  or  30  in  10,000  white,  21  in  10,000  colored. 

Surgical  Diseases  of  the  Circulatory  System. 

Aneurysm. — A  table  comprising  all  the  aneurysms  (almost  exclusively 
"  idiopathic  ")  was  compiled  from  the  hospital  records  (ten  years),  and 
a  total  of  199  cases  was  obtained.  Of  these,  143  were  in  white  subjects 
(71.86  per  cent.)  and  oQ  in  colored  patients  (28.14  per  cent.). 

The  rate  of  prevalence  would  be  .316  per  cent,  for  the  white  and 
.291  per  cent,  for  the  colored  population  (=32  in  10,000  white  and  29 
in  10,000  colored  hospital  population).  According  to  this  synopsis,  the 
"  idiopathic "  or  non-traumatic  aneurysms  are  less  frequent  in  the  col- 
ored population.  This  lesser  liability  of  the  negro  to  aneurysm  in  the 
hospital  reports  is  probably  due  to  the  comparative  innnunity  from 
rheumatism  and  gout  that  is  enjoyed  by  the  race,  since  these  diseases 
powerfully  predispose  to  arterial  disease.  On  the  other  hand,  the  rela- 
tive freedom  from  gout  and  rheumatism  is  offset  by  the  greater  dis- 
semination of  syphilis  in  the  negroes  and  the  gradually  increasing  spread 
of  alcoholism  among  them.  These  two  causes  alone  are  increasing  the 
predisposition  to  arterio-sclerosis  and  raising  the  negro's  liability  to 
aneurysm  to  the  statistical  level  of  the  white  race.  It  is  the  writer's 
belief  that  if  aneurysm  is  not  altogether  as  frequent  in  the  negro  at  the 
present  moment,  it  will  not  be  very  long  before  the  races  will  be  on  an 
equal  footing  in  this  deplorable  field  of  competition. 

Hemorrhoids  and  Varicose  Veins. — Notwithstanding  the  compara- 
tively greater  anatomical  capacity  of  the  venous  system  which  the  negro 
is  believed  to  possess,  varicosities  of  all  kinds  appear  to  be  less  frequent 
in  this  race.  Of  235  cases  of  hemorrhoids,  195  were  in  white  and  40 
in  colored  subjects,  or  white,  82.98  per  cent.  ;  colored,  17.02  per  cent. 
Ratio  of  prevalence  to  white  population — .432  per  cent.  (43  in  10,000), 
and  .208  per  cent.  (21  in  10,000)  of  colored  patients. 

As  to  varicose  veins  in  general,  we  find  that  of  59  cases  admitted,  81.36 
per  cent,  were  white  and  18.64  colored.  Ratio  of  prevalence — .106  per 
cent,  for  white  (11  in  10,000)  or  .057  per  cent,  colored  (6  in  10,000). 

It  is  suggested  by  this  evidence  that  as  regards  varicosities  the  negro 
of  the  present  day  still  exhibits  a  pathological  trait  that  is  common  to 
all  savage  or  primitive  races. 

Hernia,  especially  the  umbilical  variety,  is  reported  by  all  medical 
observers  in  Africa  and  the  Antilles  as  being  more  frequent  in  the  negro. 
Corre  ^  goes  so  far  as  to  suggest  that  this  condition  is  so  frequent  in 
negro  children  because  the  circular  muscular  ring  of  unstriated  fibres 
around  the  umbilicus  (first  described  by  Richet)  is  defectively  developed 
in  the  African  infant.  It  is  more  likely  due  to  careless  dressing  of  the 
cord  and  to  the  greater  neglect  of  the  infants,  as  suggested  by  other 
writers.  At  any  rate,  the  general  belief  that  hernia  is  more  frequent  in 
the  negro  appears  to  be  confirmed  by  hospital  statistics. 

^  Quoted  by  Bordier,  La  Geogmphie  medicale,  Paris,  1884. 
Vol.  IV.— 55 
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Thus  at  the  New  Orleans  Charity  Hospital  1 70  cases  were  admitted ; 
of  these,  110  were  white  (64.71  per  cent.)  and  60  (35.20  per  cent.)  were 
colored.  Ratio  of  prevalence  to  population — white,  .243  per  cent.  (24 
in  10,000);  colored,  .312  per  cent.  (31  in  10,000). 

Congenital  Deformities. — With  the  exception  of  phimosis,  which  is 
nearly  twice  as  frequent  in  the  negro,  the  congenital  deformities  have 
always  been  held  to  be  more  rare  in  the  negro  than  in  the  white  popula- 
tion. The  experience  of  the  Charity  Hospital  would  apparently  con- 
firm this  opinion.  Hare-lip  and  cleft  palate,  for  instance,  are  compara- 
tively rare  conditions  in  indoor  hospital  experience.  In  ten  years  only 
15  cases  were  admitted  for  treatment,  though  doubtless  as  many  more 
were  treated  in  the  outdoor  clinics  and  are  not  recorded.  Of  the  15  cases 
on  record,  11  were  in  whites  and  4  in  negroes.  I  am  satisfied  by  years  of 
experience  and  observation  that  this  class  of  defects  is  more  common 
among  negroes  than  is  currently  believed.  Outside  of  the  hospital,  the 
writer  has  seen  several  cases  of  hare-lip  and  extensive  cleft  palate  in 
typical  negro  children.  One  of  the  reasons  why  these  conditions  appear 
to  be  less  frequent  is  the  greater  mortality  among  the  black  infants  thus 
afflicted,  because  it  is  difficult  for  these  to  receive  the  intelligent  nursing 
and  constant  maternal  attention  that  they  require. 

As  to  club-foot,  we  find  that  the  colored  race  is  distinctly  favored, 
for  out  of  24  cases  only  1  was  a  colored  child.  A  brief  examination  of 
the  records  for  genu  valgum,  genu  varum,  hallux  valgus,  syndactylism, 
exstrophy  of  the  bladder,  epispadias,  hypospadias,  spina  bifida,  atresia 
of  the  anus  and  rectum,  and  other  familiar  congenital  deformities  indi- 
cates that  these  conditions  exist  in  the  colored  race,  though  the  limited 
number  of  each  will  not  permit  the  writer  to  formulate  any  comparative 
conclusions. 

Diseases  reputed  to  Prevail  exclusively  in  the  Negro  Race. 

These  are — the  African  cachexia  or  sleeping  sickness  of  West  Africa, 
beriberi,  yaws  plan,  or  framboesia  (or  negro  syphilis) ;  elephantiasis, 
traumatic  keloid,  phagedenic  ulcer  of  the  tropics  or  Mozambique  ulcer ; 
ainhum.  Of  these,  the  last  six  only  are  of  surgical  interest.  None  are 
the  exclusive  attributes  of  the  negro  race.  Not  one  of  these  is,  we 
repeat,  especially  distinctive  of  the  race.  A  wider  knowledge  of  geo- 
graphical distribution  of  disease  and  a  closer  study  of  tropical  maladies 
have  clearly  demonstrated  that  all  races,  including  the  Aryan,  when 
subjected  for  a  sufficient  length  of  time  to  the  active  causes  of  these 
diseases  in  tropical  or  otherwise  favorable  latitudes,  are  exposed  to  them. 
It  is  universally  recognized,  however,  that  the  negro  is  especially  dis- 
posed to  contract  these  diseases,  while  the  white  race  enjoys  a  relative 
immunity. 

With  the  exception  of  keloid  and  elephantiasis  (which  are  discussed 
in  other  sections  of  this  work)  all  the  diseases  of  this  group  are  true 
exotics.  Yaws  or  framboesia  is  one  of  these.  It  was  first  brought  to 
this  country  and  to  America  by  the  slaves  from  Africa.  It  prevailed 
extensively  in  the  negro  population  as  long  as  the  slave-trade  existed  and 
fresh  reinfoi'cements  came  from  the  mother-country.  With  the  cessation 
of  the  slave-traffic  the   prevalence  of  yaws  rapidly  declined,  until  the 
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disease  became  one  of  the  rarest  curiosities  even  in  the  most  densely- 
settled  negro  districts.  The  recent  researches  of  Xichols  and  Xuma 
Rat  in  the  English  Antilles  have  conclusively  demonstrated  its  spe- 
cificity by  the  discovery  of  a  definite  micro-organism  which  is  invariably 
associated  with  the  clearly  dilferentiated  lesions  of  this  disease.  At  one 
time  it  was  thought  that  it  was  simply  a  manifestation  of  the  syphilitic 
poison  profoundly  modified  by  the  negro  constitution ;  but  the  history 
of  this  disease  in  the  United  States,  its  rapid  extinction  since  the  cessa- 
tion of  slavery,  plainly  separate  this  peculiar  infection  from  syphilis. 
How  rare  yaws  has  become  in  this  country  is  demonstrated  by  the 
records  of  the  Charity  Hospital  in  New  Orleans,  which  show  that  only 
two  cases  have  appeared  in  its  clinics  in  the  last  nineteen  years.  One 
was  an  imported  case,  a  mulatto  from  Mauritius,  treated  in  the  service  of 
Prof.  Jones  in  1877,  and  the  other,  a  full-blooded  negro,  who  came  under 
the  observation  of  Dr.  M.  S.  Souchon  in  the  summer  of  1895.  This 
patient  was  a  Louisianian  by  birth  :  there  is  no  clue  in  his  history  bv 
which  contagion  may  be  traced.  Still,  we  are  loath  to  believe  that  this 
disease  can  originate  de  novo  in  the  United  States.  The  appearance  of 
this  patient,  showing  the  numerous  warty  excrescences  that  cover  the 
body,  is  so  characteristic  of  "  yaws  "  that  we  append  his  photograph  as 

Fig.  422. 


Framboesia  or  yaws  (service  of  Dr.  M.  S.  Souchon,  Charity  Hospital). 

an  illustration  (Fig.  422).  This  disease  is  self-limited  and  the  prognosis 
usually  favorable.  While  hygienic  and  internal  tonic  and  "  alterative  " 
medication  is  valuable,  the  greatest  reliance  must  be  placed  upon  local 
treatment.  Continuous  antiseptic  baths — containing  sulphide  of  potash, 
for  instance,  associated  with  excision  and  cauterization  (chemical   and 


868 


THE  SURGICAL  PECULIARITIES  OF  THE  NEGRO. 


thermo-cauteiy)  for  the  yaws  warts  themselves — will  finally  destroy  the 
external  lesions. 

The  so-called  Mozambique  ulcer,  also  known  as  tropical  phagedenic 
ulcer,  is  met  with  in  all  tropical  countries — Asia,  Central  America,  the 
West  Indies,  and  Africa.  It  is  certainly  not  specific  to  the  negro,  but 
most  frequently  attacks  the  black  and  yellow  races.  It  greatly  harassed 
the  members  of  Stanley's  Emin  Pasha  relief  expedition.  Parke,  the 
surgeon  to  the  expedition,  states  that  "as  soon  as  the  opportunity  was 
furnished  by  rest  and  good  food  the  ulcers  of  all  those  whose  systems 
had  not  been  wholly  undermined  by  the  hardships  to  which  they  had 
been  exposed  healed  up  rapidly  and  completely  under  simple  treatment." 
It  is  not  known  in  this  country  as  an  independent  morbid  entity. 

The  tendency  to  phagedena  that  is  so  frequently  observed  in  the 
neglected  chancroids  and  buboes  of  the  negroes  in  our  Southern  clinics 

is   possibly   a   relic   of  the 
Fig.  423.  African  disposition  to  malig- 

nant ulceration  in  depressed 
_  J\x:"-'.^     --'->.  constitutional  conditions. 

Finally,  a  word  as  to 
ainhum.  This  is  a  disease 
which  has  been  claimed  more 
persistently  than  others  to 
be  truly  specific  of  the  negro 
race.  Nevertheless,  Mirault, 
Frontan,  and  others  have 
observed  it  in  white  sub- 
jects. Ainhum  was  first 
recognized  and  described  as 
a  separate  disease  in  1867 
by  Da  Silva  Lima  of  Bahia, 
Brazil.  The  name  ainhum, 
or  ainhoum,  is  derived  from 
the  Brazilian  negro  patois 
meaning  a  fissure  (Bordier). 
It  is  characterized  essen- 
tially by  the  formation  of  a 
deep  groove  or  sulcus  at  the 
digito-plantar  junction  of 
the  little  toe,  though  the 
other  toes  may  also  be  af- 
fected. This  sulcus  contin- 
ues to  increase  in  depth  until 
the  toe  hangs  to  the  foot  by 
a  slender  pedicle,  which  is 
finally  severed  and  the  toe 
drops  oif.  The  appearance 
of  the  toe  resembles  very 
closely  that  which  would  follow  a  gradually  increasing  linear  constric- 
tion or  strangulation  with  a  thread.  It  is  verv  slow  in  its  progress, 
from  one  to  ten  years  being  required  to  effect  a  spontaneous  amputation. 
It  IS  evidently  a  tropho-neurosis  which  begins  as  an  annular  scleroderma. 


Ainhum,  annular  scleroderma  of  little  toe  preceding 
spontaneous  amputation  (service  of  Dr.  Matas,  Charity 
Hospital).  ^ 
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The  general  health  is  not  affected  in  the  least.  The  disease  is  apparently 
altogether  local.  It  may  be  mistaken  for  leprosy,  but  a  little  attention 
will  soon  differentiate  this  lesion  from  the  manifestations  of  that  disease. 
It  has  great  aiifinities  with  that  type  of  symmetrical  gangrene  or  local 
asphyxia  known  as  Reynaud's  disease.  Dr.  Dell'  Orto  of  New  Orleans 
and  the  writer  were  the  first  to  recognize  ainhum  in  Louisiana.  The 
writer  has  seen  only  one  well-authenticated  case  in  Xew  Orleans,  and 
the  local  appearances  are  well  represented  in  the  accompanying  photo- 
graph (Fig.  423).  It  is  certainly  a  rare  disorder  in  this  country,  differ- 
ing in  this  way  from  leprosy,  which  is  relatively  prevalent  in  Louis- 
iana. Little  can  be  said  of  the  treatment.  Moncorvo  claims  to  have 
aborted  the  disease  by  cutting  through  the  sclerodermic  ring,  but  in 
the  majority  of  the  cases  amputation,  which  is  usually  bloodless  and 
painless,  will  be  required. 
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By  FKEDERIC  S.  DENNIS,  M.  D, 


Anatoray  of  the  Breast. — The  ruammee  may  be  regarded  as  enlarged 
cutaneous  sebaceous  glands.  Champneys  and  Bowlby  haye  shown  that 
human  milk  and  sebum  differ  only  in  degree.  The  mammary  glands 
haye  for  their  object  the  nourishment  of  the  infant.  For  the  purposes 
of  anatomical  description  the  entire  gland  may  be  subdiyided  into  two 
parts — the  secreting  organ  itself  and  the  nipple. 

The  organ  itself  is  a  compound  racemose  gland,  and  is  situated  in 
the  human  species  upon  the  antero-lateral  aspect  of  the  chest,  in  what 
is  known  as  the  mammary  region.  It  is  wisely  planned  that  the  breasts 
in  the  human  female  are  so  placed  that  the  mother  can  giye  nourishment 
to  her  offspring  while  holding  her  young  in  her  arms. 

In  the  infant  and  up  to  the  time  of  pubertv'  there  is  verv^  little 
difference  in  the  external  appearance  of  the  breasts  in  the  two  sexes. 
As  the  female  adyances  toward  the  period  of  puberty  a  change  becomes 
marked,  and  the  breasts  assume  the  shape  and  form  characteristic  of  the 
yirgin.  As  the  male  advances  toward  puberty  there  is  practically  no 
apparent  change,  and  the  glands  remain  rudimentary,  although  in 
exceptional  cases  the  breast  may  become  swollen  and  slightly  painful. 

The  anatomical  structure  of  the  gland  itself  is  rather  complex,  since 
it  is  formed  of  small  secreting  glands,  which  are  held  together  by  a 
fibrous  membrane  which  enters  into  the  substance  of  the  gland  itself 
and  sends  oif  trabecule  into  all  the  interstices  (Fig.  424).     The  gland 

Fig.  424. 
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Anatomical  formation  of  female  breast  (Cooper). 

is  thus  formed  of  from  fifteen  to  twenty  concrete  lobes  which  are  sub- 
diyided into  lobules.  Each  lobe  is  held  together  by  fibrous  tissue, 
around  wdiich  is  deposited  fat.     Each  lobule  and  its  acini  are  surrounded 
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by  connective  tissue  "which  may  give  rise  to  sarcoma.  The  acini  and  the 
ducts  may  be  the  seat  of  adenoma  and  epithelioma.  The  entire  gland  is 
held  within  a  capsule. 

In  this  manner  the  conglomerate  gland  is  formed.  From  these  small 
glands  lactiferous  ducts  come  off  to  terminate  at  the  nipple.  In  the  con- 
nective tissue  are  imbedded  the  arteries  and  veins,  absorbents  and  nerves, 
which  proceed  into  the  substance  of  the  gland  and  nipple. 

The  general  form  of  the  breast  is  hemispherical  upon  the  front  and 
concave  behind,  where  it  conforms  to  the  convex  shape  of  the  thorax. 

Fig.  425. 


Breast  of  woman  who  has  been  pregnant,  showing  pigmented  areola  and  position  of  gland. 


The  breast  is  attached  to  the  inferior  portion  of  the  platysma  myoides 
and  to  the  anterior  surface  of  the  pectoralis  major  muscle ;  also  to  a 
portion  of  the  serratus  magnus  and  external  oblique  muscle,  and  to  a 
small  extent  to  the  cartilas^es  of  the  ribs.  The  srland,  imbedded  in  con- 
nective  tissue,  is  placed  within  the  two  layers  of  the  superficial  fascia, 
which  divides  in  order  to  receive  it.  The  posterior  concave  surface  of 
the  gland  is  movable  in  its  slight  excursions  up  and  down  and  laterally 
over  the  pectoral  muscle.  Sometimes  a  bursa  exists  between  the  muscle 
and  gland.  The  anterior  convex  surface  is  connected  to  the  integument 
by  fibrous  bands  and  separated  from  it  by  a  layer  of  adipose  tissue. 
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The  circumference  of  the  breast  is  not  entirely  symmetrical,  since  it 
has  offshoots  or  prolongations  of  different  lengths  from  the  nipple.  Thus 
a  circular^  amputation  of  the  mamma  might  leave  behind  part  of  the 
gland,  which  in  case  of  disease  ^svould  supply  a  nucleus  for  a  further 
development  of  the  growth. 

The  size  and  shape  of  the  human  breast  are  subject  to  wide  variations 
depending  upon  sex,  age,  and  race,  the  functional  activity  of  the  glands, 

Fig.  426. 


Breast  of  virgin,  showing  pink  areola  and  position  of  gland. 

and  the  climatic  influences  which  surround  the  individual.  There  is  a 
marked  diflPerence  between  the  male  and  female  in  the  development  of 
the  mammse.  In  the  male  the  glands  usually  undergo  atrophv  and  pre- 
sent no  functional  activity.  In  the  female  the  mammse  attain  their  form 
and  characteristic  shape  at  puberty,  but  from  infancy  to  pubertv  the 
breasts  develop  slowly,  and  at  the  latter  period  attain  their  shape  and 
size  largely  from  the  fibro-fatty  envelope.  There  is  a  marked  sympathv 
between  the  female  sexual  organs  and  the  mammae,  so  that  anv  pro- 
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tracted  disease  of  the  former  has  an  important  influence  upon  the 
growth  of  the  latter,  a  typical  illustration  of  which  is  seen  in  certain 
cases  of  hypertrophy  of  the  breasts.  At  puberty  the  breasts  become 
hemispherical  prominences  which  are  situated  upon  the  front  of  the 
upper  part  of  the  chest  on  either  side  of  the  median  line,  and  cover  an 
area  which  extends  from  the  third  to  the  seventh  rib  and  from  near  the 
border  of  the  sternum  to  the  anterior  axillary  border.  From  the  circum- 
ference of  the  base  certain  prolongations  and  processes  shoot  out  from  the 
body  of  the  breast.  The  glands  are  attached  to  the  superimposed  skin  by 
fibrous  trabecula?,  Avhich  have  been  called  the  suspensory  ligaments  of 
Sir  Astley  Cooper,  and  by  certain  fascial  attachments  to  the  clavicles. 

The  general  appearance  of  the  breast  differs  according  to  the  age, 
race,  and  condition  of  the  female.  At  puberty  the  breasts  stand  firmly 
out  from  the  chest-wall,  btit  after  lactation  become  flabby  and  pendent 
(Figs.  425,  426).  In  tropical  regions  the  breasts  are  much  larger  than 
in  colder  climates,  and  among  the  Hottentots  the  mammee  are  said  to  be 
very  large  and  lax.  In  some  cases  they  are  so  pendulous  that  they  may 
extend  as  low  as  the  groin.  Cuvier  states  that  among  the  Hottentots  the 
breasts  have  been  thrown  over  the  shoulder,  and  the  infant  suckled 
while  carried  upon  the  back  of  the  mother. 

At   the    apex   of  tlie  virgin 
Fig.  427.  breast  the  nipple  is  found  (Fig. 

427).  In  the  female  in  whom 
the  breast  has  performed  the 
lacteal  function  the  situation  of 
the  nipple  is  subject  to  wide 
variation.     In  the  male  and  in 

Fig.  42S. 


Xipple  and  areola  fCooper). 
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Anatomical  arrang-emenT  of  milk-ducts 

iX'oC'per'. 


the  virgin  the  location  is  over  the  fifth  rib  and  nearlv  an  inch  bevond 
the  junction  of  the  fifth  rib  with  the  cartilage.  The  bodv  of  the  Ijreast 
lies  just  below  and  to  the  outside  of  the  axillary  border  of  the  pectoralis 
major  muscle.  Heidenhain  has  pointed  out  the  anatomical  fact  that  the 
gland  has  a  very  thin  and  incomplete  capsule,  and  has  intimate  attach- 
ments to  the  pectoral  muscle.  This  explains  the  infiltration  of  carci- 
noma into  the  muscle,  and  suggests  the  important  clinical  fact  that  in 
removing  the  gland  for  carcinoma  the  pectoral  fascia  and  muscle  should 
also  be  dissected  away  from  the  chest. 

The  gland  has  three  principal  prolongations,  one  of  which  is  attaclied 
toward  the  sternum  and  the  other  two  run  respectivelv  toward  the  upper 
and  lower  part  of  the  axilla. 


PLATE    XII. 


Showing  Arterial  and  Venous  Supply  to  Breast.     (COOPER.) 


PLATE    XIII. 


Showing  Arterial  Supply  of  Breast.     (TESTUT. 
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Stiles  has  demonstrated  the  presence  of  true  glandular  tissue  in  the 
fibrous  septa  which  project  from  the  front  of  the  breast  and  are  im- 
bedded in  the  suspensory  ligaments  of  Cooper  as  they  extend  into  the 
corium.  From  this  anatomical  description  it  follows  that  no  skin  over- 
lying the  gland  should  be  left  unremoved  in  the  operation  for  the  relief 
of  cancer  of  the  breast,  and  that  the  incision  should  extend  toward  the 
median  line,  as  well  as  high  up  into  the  axilla  and  down  toward  the 
lateral  aspect  of  the  chest.  Without  attention  to  these  details  carcinoma- 
tous nodules  are  sure  to  be  left  behind  in  amputation  of  the  breast. 

The  vascular  supply  of  the  breast  is  derived  from  the  axillary  and 
internal  mammary  arteries.  The  outer  and  lower  portions  of  the  gland 
derive  their  blood  from  branches  of  the  long  thoracic  which  come  off 
from  the  axillary  artery  just  beneath  the  pectoralis  minor  muscle  and 
run  along  the  outer  border  of  the  muscle,  sending  off  several  smaller 
branches  to  the  above-mentioned  portions  of  the  breast  and  likewise  to 
the  nipple  (Plate  XII.). 

The  inner  and  lower  portions  of  the  gland  derive  their  blood-supply 
from  branches  of  the  external  mammary,  which  comes  off"  from  the 
axillary  at  a  lower  point  than  the  long  thoracic  artery.  This  aitery  also 
sends  branches  to  the  nipple  (Plate  XIIL). 

The  upper  portion  of  the  gland  derives  its  blood-supply  from  the 
branches  of  the  acromio-thoracic  from  the  axillary,  which  are  given  off 
above  the  inner  margin  of  the  pectoralis  minor  muscle.  These  small 
branches  perforate  the  substance  of  the  pectoralis  major  muscle. 

The  inner  or  sternal  portion  of  the  gland  derives  its  blood-supply 
from  the  internal  mammary  branch  of  the  subclavian  artery.  From  the 
main  trunk  of  the  internal  mammary  artery  branches  are  given  off  which 
perforate  the  second  and  third  intercostal  spaces  and  enter  this  segment 
of  the  breast.  From  the  internal  mammary  artery  are  given  off"  inter- 
costal branches,  which  also  send  off  small  arteries  to  this  portion  of  the 
gland.  The  deep  epigastric  artery  from  the  external  iliac  forms  an 
anastomosis  with  the  internal  mammary  artery  from  the  subclavian,  and 
from  this  anastomosis  the  deep  epigastric  sends  twigs  to  the  sternal  por- 
tion of  the  gland. 

The  posterior  portion  of  the  gland  derives  its  blood-supply  from  the 
aortic  intercostals  which  come  off  from  the  thoracic  aorta.  In  the  gland 
itself  the  return  circtilation  is  carried  on  by  ven^  comites  of  the  cor- 
responding arteries,  but  ttpon  the  periphery  of  the  gland  and  the  skin 
overlying  the  breast  some  veins  empty  into  a  plexus  around  the  areola 
and  nipple,  while  others  empty  into  the  cephalic  vein,  and  still  others, 
ascending  and  crossing  the  clavicle,  enter  the  external  jugular  and  sub- 
clavian veins. 

The  nervous  supply  of  tlie  breast  is  derived  from  filaments  of  the 
sympathetic  and  the  thoracic  branch  of  the  brachial  and  cervical 
plexuses,  also  from  the  second  to  the  sixth,  inclusive,  branches  of  the 
intercostal  nerves.  The  nervous  supply  of  the  integument  covering  the 
gland  is  also  derived  from  filaments  given  off  from  the  above-mentioned 
nerves. 

The  rich  inosculations  of  the  superficial  integumentary  branches  of 
the  breast  with  those  of  the  shoulder,  axilla,  scapular  and  inner  surface 
of  the  arm  serve  to  explain  the  pain  which  is  transmitted  to  these  parts 
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in  malignant  diseases  of  the  mammary  gland  as  well  as  in  certain  benign 
tumors  and  neuroses. 

The  lymphatics  of  the  breast  are  very  numerous,  and  are  superficial 
or  deep.  The  former  are  cutaneous,  and  one  set,  the  axillary  set,  emerge 
from  the  nipple  and  glands  of  the  skin  and  pass  over  the  anterior  and 
outer  surface  of  tlie  gland  beneath  the  integument,  where  they  enter  the 
cribriform  openings  in  the  axillary  fascia  to  join  the  axillary  ganglia 
(Fig.  429).     From  these  axillary  nodes  they  descend  to  other  ganglia 


Lymphatics  of  breast  and  axilla  (Cooper). 

situated  between  the  third  and  fourth  ribs,  and  form  a  plexus  around 
the  axillary  vein  an  inch  below  the  clavicle.  They  ramify  around  the 
axillary  vein,  and  finally  form  a  duct  which  is  situated  upon  the  inner 
side  of  the  vein  between  the  first  rib  and  the  clavicle,  and  eventually 
empties  into  the  vein  formed  by  the  right  jugular  and  right  subclavian 
vein.  Upon  the  left  side  the  same  arrangement  takes  place,  and  the 
main  absorbent  trunk  empties  into  the  vein  formed  by  the  junction  of 
the  left  jugular  and  the  left  subclavian  veins  at  the  point  near  which  the 
thoracic  duct  terminates.  In  addition  to  this,  a  few  superficial  lymphatic 
vessels  pass  behind  the  axillary  vessels  and  plexus  and  empty  into  the 
lymphatic  ganglia  of  the  arm,  and  finally  ascend  again  through  nodes  to 
empty  in  the  same  way  as  the  other  set. 

The  other  superficial,  or  sternal,  set  is  subdivided  into  two  groups. 
One  group  of  lymphatics  penetrates  the  second  intercostal  space  and 
intercostal  muscle,  enters  the  anterior  mediastinum,  and,  following  the 
course  of  the  internal  mammary  artery  and  vein,  joins  the  lymphatic 
nodes  in  the  anterior  mediastinum.  The  other  group  of  lymphatics  enters 
the  fourth  intercostal  space,  likewise  penetrates  the  intercostal  muscle, 
and  joins  the  same  set  of  lymphatic  nodes.  Upon  the  right  side  these 
lymphatics  anastomose  with  those  from  the  liver,  and  finally  both  sets 
empty  into  the  vessel  formed  by  the  junction  of  the  right  jugular  and 
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subclavian  veins,  and  those  upon  the  left  side  into  the  corresponding 
vessel.  The  arrangement  of  these  superficial  lymphatics  has  been  de- 
scribed at  length,  because  it  will  serve  to  explain  the  dissemination  of 
malignant  disease  from  the  breast  into  the  axilla,  mediastinum,  and  liver. 

The  deep  set  of  lymphatics  takes  its  origin  from  the  mucous  mem- 
brane of  the  milk-ducts  and  acini,  and  forms  a  rich  plexus  of  Ivmphatics 
which  finally  join  those  lymphatics  in  the  axilla  derived  from  the  super- 
ficial group.  The  deep  set  on  the  inner  side  of  the  gland  joins  those  of 
the  superficial  group  and  enters  the  mediastinum.  Another  deep  set  of 
lymphatics  enters  upon  the  posterior  and  outer  surface  of  the  gland, 
and,  passing  through  the  intercostal  muscles  and  joining  lymphatics 
which  accompany  the  aortic  intercostal  vessels,  empties  into  the  thoracic 
duct,  while  upon  the  posterior  and  inner  surface  of  the  gland  a  set  joins 
the  lymphatics  belonging  to  the  internal  mammary  arterv  and  empties 
into  the  ganglia  situated  in  the  anterior  mediastinum. 

The  general  arrangement  of  these  lymphatics  serves  to  explain  the 
dissemination  of  malignant  disease  in  the  axilla  or  arm  or  the  infection 
in  the  cer\acal  or  subclavian  or  scapular  glands  when  the  neoplasm 
affects  the  outer  or  upper  quadrant  of  the  breast.  It  also  offers  an 
explanation  of  the  dissemination  of  malignant  disease  in  the  mediasti- 
num, intercostal  spaces,  ribs,  and  liver  ^\•hen  the  disease  originates  pri- 
marily in  the  inner  or  sternal  quadrants. 

The  anatomical  arrangement  of  the  lymphatics  likewise  explains  the 
metastatic  deposits  in  the  pleura,  ribs,  and  lungs,  and,  through  the  aortic 
intercostals,  the  dissemination  into  the  spinal  cord  itself. 

The  surgical  anatomy  of  the  axillary  space  should  be  briefly  discussed 
in  this  connection  prior  to  a  study  of  the  surgical  diseases  of  the  gland 
and  nipple.  This  seems  necessaiy,  because  a  thorough  knowledge  of 
the  anatomy  of  the  axilla  is  essential  to  a  complete  understanding  of  the 
surgical  diseases  and  operations  upon  the  female  breast. 

The  surgical  relations  of  the  axilla  are  most  important,  since  a  radical 
operation  upon  the  breast  cannot  be  undertaken  intelligently  without  an 
accurate  knowledge  of  the  situation  of  the  larg^e  vessels  and  nerves,  as 
well  as  the  anatomical   arrangement  of  the  lymphatics. 

The  skin  covering  the  axilla  is  pigmented  and  contains  many  seba- 
ceous glands,  much  hair,  and  a  rich  set  of  lymphatic  vessels.  The  skin 
is  closely  connected  \\'ith  the  underlying  axillary  fascia.  In  the  centre 
of  the  axillary  skin  is  a  small  area  containing,  as  Sappey  has  pointed 
out,  tubular  glands  similar  to  sweat-glands,  the  secretion  of  which  gives 
in  certain  individuals  a  most  characteristic  and  disagreeable  odor.  The 
writer  has  seen  two  cases  of  primary  malignant  disease  start  in  these 
glands.     The  breasts  were  not  affected. 

The  inner  wall  of  the  axilla  is  comparatively  free  from  important 
vessels,  but  contains  the  long  thoracic  nerve,  which  should  be  avoided  in 
operating  in  this  field.  The  outer  wall  of  the  axilla  contains  the  large 
vessels  and  nerves.  These  important  structures  are  especially  exposed 
to  danger  in  extirpating  axillary  glands  if  the  head  of  the  humerus  is 
pushed  into  the  axillary  space  by  elevation  of  the  arm  over  the  head 
during  the  performance  of  amputation  of  the  breast. 

The  posterior  wall  of  the  axilla  must  also  be  approached  with  great 
care,  since  the  subscapular  vessels  and  nerves  lie  in  close  contact  with  it. 
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In  dissecting  the  axilla  care  should  be  observed  not  to  place  the  tissue 
in  too  much  tension,  since  this  condition  has  a  tendency  to  obscure  the 
veins  by  causing  them  to  collapse,  thus  giving  to  them  an  appearance  of 
fascia  placed  upon  the  stretch.  The  entrance  of  air  into  a  wounded 
vein  must  also  be  borne  in  mind,  and  measures  which  have  already  been 
described  be  employed  immediately.  Tearing  glands  out  with  a  certain 
amount  of  violence  is  fraught  with  the  danger  of  cellulitis  and  abscess 
during  the  repair  of  the  wound.  Habersham  reports  a  case  of  a  negress, 
aged  thirty-eight,  who  had  a  gland  in  the  axilla  from  which  milk  was 
drawn  by  a  trocar.  This  occurred  during  the  time  she  was  nursing  her 
sixth  child.  This  gland  was  a  supplementary  mammary  gland.  Dr. 
Hare  also  reports  a  case  in  which  an  axillary  gland  secreted  milk. 
There  was  no  nipple,  but  the  milk  exuded  through  one  of  the  openings 
of  a  sweat-gland.  This  patient  was  presented  to  the  University  College 
Hospital  in  Philadelphia  in  1860. 

Malformations  of  the  Breast. — Before  describing  the  functional 
inflammatory  and  organic  diseases  of  the  female  breast  a  few  remarks 
upon  the  abnormalities  and  malformations  of  the  gland  and  nipple  are 
pertinent. 

Amazia  (a  =  privative  +  fia^^hz,  =  breast)  denotes  absence  of  the 
mamma.  This  anomaly  only  occurs  in  the  female,  and  most  frequently 
upon  the  right  side.  This  condition  may  be  congenital,  in  which  case 
there  is  no  trace  of  a  gland ;  or  acquired,  in  which  case  the  gland  itself 
fails  to  develop.  The  congenital  form  is  very  rare,  and  is  associated 
with  arrest  of  development  of  the  sexual  organs  or  the  thorax.  It  may 
be  unilateral  or  bilateral.  The  acquired  variety  is  usually  the  result  of 
some  traumatism  which  has  led  to  abscess  or  suppuration,  so  that  the 
gland  itself  has  been  completely  or  partially  destroyed  by  the  suppura- 
tive process. 

Micromazia  (f/txpo:;  =  small  +  P-fJ^^o::  =  breast)  constitutes  an  imper- 
fectly developed  breast,  and  arises  from  various  causes,  such  as  arrest  of 
development  of  the  chest-wall  or  of  the  sexual  organs,  or  it  may  arise 
from  idiopathic  causes  or  be  the  result  of  a  chronic  empyema.  Warren 
in  his  interesting  book  on  Surgical  Observations  reports  two  cases  of 
infantile  uterus  with  absent  or  rudimentary  ovaries  in  which  micromazia 
was  present,  and  Laycock  has  pointed  out,  from  a  thorough  investigation 
of  the  subject,  that  absence  of  the  uterus  may  be  attended  with  a  normal 
development  of  the  breast,  provided  the  ovaries  are  present,  and  draws 
the  inference  that  the  development  of  the  breast  is  associated  with  ovarian 
rather  than  uterine  growth. 

Pleiomazia  {TihcMU  =  many  +  /m^o-  =  breast)  signifies  supernumerary 
glands.  There  is  a  case  reported  in  which  five  mammary  glands  existed, 
from  all  of  which  milk  was  secreted.  The  supernumerary  glands  are 
usually  situated  in  the  axillary  and  in  the  lower  mammary  regions.  There 
have  been  cases  reported  where  the  glands  are  said  to  have  been  situated 
in  the  inguinal  region  and  upon  the  outer  aspect  of  the  thigh.  In  over  90 
per  cent,  of  the  cases  supernumerary  mammse  are  situated  beneath  the  site 
of  the  pectoral  glands  and  verge  toward  the  median  line.  Atavism  is 
assigned  by  Orth  as  the  explanation  of  the  supernumerary  breasts.  These 
anomalies  seem  to  follow  along  the  course  of  the  internal  mammary  and 
deep  epigastric  arteries,  from  which  they  derive  their  vascular  supply.    In 
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the  case  of  supernumerary  mammary  glands  the  functir)n  of  lactation  has 
been  performed.  In  a  case  of  supernumerary  mammse  involving  the 
thigh  the  child  is  reported  to  have  suckled  the  gland  while  standing  bv 
the  side  of  the  mother.  It  is  stated  that  King  Henry  YIII.  had  Annie 
Boleyn  beheaded  on  account  of  a  supernumerary  breast. 

Darwin  has  pointed  out  the  fact  that  supernumerars"  mammary 
glands,  as  a  rule,  have  fixed  positions  in  the  body,  and  that  these 
places  correspond  in  the  bimastic  to  those  in  which  the  glands  are 
situated  in  the  polymastic  animals. 

Hausemann  tabulated  262  cases,  among  which  the  female  supplied 
the  greatest  number.  This,  he  claims,  supports  the  theory  of  their 
origin  being  due  to  reversion,  and  strengthens  also  the  theory  that  our 
early  progenitors  were  polymastic  and  produced  several  young  at  one 
parturition. 

Williams  states  that  on  scientific  authority  "  our  early  progenitors 
had  at  least  seven  pair  of  mammse  on  the  ventral  aspect  of  the  trunk ; 
of  these  only  the  present  pectoral  pair  have  survived." 

Agalactia  {a  —  privative  +  yola  =  milk)  is  a  condition  characterized 
by  either  the  entire  absence  of  the  secretion  of  milk  or  else  a  marked 
diminution  in  the  quantity  and  quality,  so  that  it  is  of  little,  if 
of  any,  value.  In  these  cases  the  breasts  usually  present  the  normal 
shape  and  size  as  far  as  external  appearances  are  concerned,  but  the 
functional  activity  is  wanting.  Agalactia  may  be  due  to  some  inherent 
defect  in  the  glandular  development,  to  atrophy  of  a  previously  de- 
veloped gland,  to  the  consequences  incident  to  an  early  attack  of  inflam- 
mation resulting  in  destruction  of  the  gland,  to  an  excessive  period  of 
previous  prolonged  lactation,  to  an  hypertrophy  of  the  gland,  to  pressure- 
effects  due  to  the  presence  of  a  tumor,  or  to  the  administration  of  large 
doses  of  the  iodide  of  potash.  It  is  said  to  be  limited  to  the  civilized 
races,  as  the  condition  is  unknown  among  the  primitive  races.  Harlan 
reported  a  case  in  which  a  woman  had  borne  thirteen  children  and  never 
had  any  milk  in  her  breasts. 

The  treatment  of  agalactia  should  be  instituted  at  once,  in  order,  if 
possible,  to  secure  a  flow  of  milk.  In  cases  of  amazia  of  course  nothing 
can  be  accomplished.  In  cases  where  the  breasts  appear  normal  warm 
fomentations  can  be  applied  to  encourage  the  flow  of  blood  to  the  breasts, 
and  the  child  should  be  placed  at  the  nipple  so  as  to  stimulate  the  secre- 
tion of  milk.  Electricity  and  massage  to  the  mammary,  ovarian,  and 
spinal  regions  have  been  largely  extolled. 

Galadorrhoea  {ydla  =  milk  +  pkio  =  to  flow^)  is  a  condition  character- 
ized by  a  superabundant  supply  of  milk.  The  excessive  quantity  may 
flow  at  one  time,  or  else  over  a  prolonged  period  after  discontinuance  of 
the  use  of  the  gland.  It  is  reported  that  as  much  as  seven  litres  have 
been  secreted  in  twenty-four  hours.  Both  glands  are  usually  involved, 
although  there  are  cases  reported  in  which  the  condition  was  unilateral. 
The  cause  of  the  trouble  has  been  ascribed  by  some  to  a  partial  failure 
of  the  inhibitory  nerve-supply  of  the  breast,  by  others  to  the  excessive 
use  of  alcohol  and  the  want  of  proper  exercise  in  conjunction  with 
over-eating. 

In  connection  with  galactorrhoea  might  be  mentioned  a  form  of  lacta- 
tion occurring  at  other  periods  than  pregnancy.     The  writer  while  an 
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interne  in  the  foundling  hospital  on  Randall's  Island  observed  several 
cases  in  which  colostrum  was  secreted  from  the  mammae  of  male  as  well 
as  female  infants.  At  puberty  and  at  the  catamenial  epoch  a  milk-like 
fluid  often  is  secreted  from  the  breasts.  This  same  condition  may  arise 
in  connection  with  cystic  disease  of  the  breast,  with  the  important  differ- 
ence that  the  analysis  of  the  fluid  is  not  the  same. 

The  treatment  of  galactorrhoea  has  reference  to  the  cessation  of  the 
lacteal  function,  the  retnrn  of  menstruation,  the  improvement  of  the 
general  health  by  the  administration  of  iron,  quinine,  arsenic,  and  strych- 
nia, and,  finally,  to  the  removal  of  any  contributing  cause.  Anything 
which  conduces  to  the  general  welfare  of  the  mother  should  be  adopted, 
such  as  change  of  air,  sea-bathing,  riding,  moderate  exercise,  and  good, 
nutritious  diet. 

Galactocele  (jd/.a  ~  milk  +  xj?./^  =  rupture)  is  a  cyst  which  is  situated 
in  the  connective  tissue  of  the  mammary  gland.  Occasionally  a  galac- 
tocele is  found  in  the  posterior  part  of  the  gland  with  healthy  glandular 
tissue  overlying  it,  so  that  the  tumor-mass  may  appear  nodulated  or 
lobulated.  The  milk  which  is  contained  within  the  cyst  is  derived  from 
the  rupture  of  the  walls  of  a  lactiferous  duct  or  collects  by  mechanical 
obstruction  leading  to  dilatation  of  the  duct.  The  fluid  in  the  cyst, 
instead  of  pure  milk,  may  be  cream  or  a  substance  akin  to  butter  or 
cheese.  These  variations  depend  upon  some  changes  which  occur  in  the 
milk  arising  from  the  extravasation  into  the  connective  tissue  of  the  gland. 

Galactocele,  therefore,  depends  upon  the  functional  activity  of  the 
gland,  since  it  is  usually  during  lactation  that  this  condition  arises. 
The  size  of  the  tumor  varies  according  to  the  milk-secreting  capacity 
of  the  gland,  as  well  as  to  the  amount  drawn  from  the  organ  by  con- 
tinuous suckling,  and  is  also  influenced  by  the  absorption  of  the  watery 
elements  of  the  milk  and  the  coagulation  of  the  residue. 

The  galactocele  may  be  situated  near  the  nipple,  in  which  case  it  is 
usually  solitary,  or  it  may  be  found  in  the  substance  of  the  gland  itself, 
under  which  circumstances  the  cysts  are  usually  multiple. 

The  diag-nosis  of  galactocele  is  made  from  the  sudden  appearance  of 
a  non-inflammatory  swelling  in  the  breast — as  a  rule,  during  a  period 
of  lactation.  There  are  a  few  recorded  cases  of  galactocele  which 
developed  before  or  after  the  period  of  functional  activity  of  the  gland. 
Atlee  reported  a  case  in  which  the  galactocele  developed  sixteen  months 
before  parturition,  and  Bouchacourt  a  case  occurring  in  a  woman  twenty- 
four  years  after  her  last  confinement.  Pain  is  a  symptom  of  galactocele, 
but  it  usually  is  the  result  of  the  weight  and  tension  of  the  swelling. 
If  the  contents  are  fluid  in  character,  fluctuation  is  present.  If  the 
contents  are  semisolid,  a  peculiar  putty-like  feeling  is  transmitted  to  the 
surgeon's  fingers  during  the  manipulation  of  the  swelling.  If  the  mass 
is  firm  and  condensed,  a  hard  tumor  is  felt,  giving  the  characteristics  of 
a  fibroma,  adenoma,  or  sarcoma.  The  absence  of  adhesion  of  the  skin 
and  retraction  of  the  nipple  are  important  points  to  consider  in  diagnos- 
ticating galactocele  from  other  tumors  of  the  breast. 

The  nipple  usually  discharges  a  small  quantity  of  milk  from  the 
mechanical  distention  of  the  cyst.  During  lactation  this  sign  is  of  no 
value,  but  it  would  be  pathognomonic  in  a  case  of  galactocele  occurring 
before  or  after  lactation. 
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The  treatment  of  galactocele  is  purely  surgical.  Tlie  milk  will  not 
become  absorbed,  and  the  constant  swelling  upon  the  glandular  structure 
will  produce  atrophy  of  the  gland.  Besides,  the  teudeucv  of  the  galac- 
tocele is  to  grow,  and  thus  the  swelling  soon  becomes  sufficient  to  cause 
inconvenience  and  discomfort  from  its  pressure-effects. 

Aspiration  of  the  cyst  may  be  tried  as  a  palliative  measure,  and  in 
case  of  failure  incision  into  the  cyst,  with  complete  evacuation  of  its 
contents  and  wdth  subsequent  drainage,  is  indicated.  The  opening;  into 
the  cyst  should  be  free  and  large,  and  attended  with  everv  aseptic  pre- 
caution, since  without  the  former  a  small  and  troublesome  milk  fistula 
is  likely  to  arise,  and  without  the  latter  precaution  an  abscess  may  fol- 
low. The  avoidance  of  the  milk  fistula  is  important,  because  the  heal- 
ing of  it  is  exceedingly  difficult,  owing  to  the  escape  of  milk  from  the 
gland ;  the  prevention  of  sepsis  is  also  important,  because  the  gland  can 
be  entirely  destroyed  by  such  an  accident. 

A\'ouxDS  of  the  breast  are  occasionally  observed.  They  may  be  the 
result  of  gunshot  or  stab  W'ounds  or  the  effects  of  violence.  Ecchymo- 
sis  is  found  in  all  of  these  cases.  Simple  wounds  of  the  breast,  unless 
occurring  during  lactation,  present  no  unusual  characteristics.  If  they 
are  received  during  the  functional  activity  of  the  gland,  suckling  from 
the  breast  must  be  suspended.  Severe  wounds  often  are  tedious  to  heal 
on  account  of  the  various  structures  involved  in  the  composition  of  the 
gland. 

The  blood-clots  derived  from  trauma  of  the  breast,  according  to 
Rokitansky,  may  give  rise  in  the  future  to  connective-tissue  neoplas- 
mata. 

In  certain  individuals  spontaneous  hemorrhage  occurs  in  the  glands 
during  menstruation.  The  seat  of  the  hemorrhage  is  subcutaneous  and 
not  interstitial,  but  in  rare  cases  may  involve  the  glandular  structure. 
This  vicarious  ecchymosis  gives  rise  to  no  trouble,  as  the  extravasated 
blood  soon  undergoes  absorption. 

Neuroses  of  the  female  beeast  include  the  different  varieties 
of  raastodynia  induced  by  menstrual  changes,  pregnancy,  hysteria,  gout, 
and  rheumatism.  At  the  establishment  of  menstruation,  as  well  as  at 
its  monthly  return,  peculiar  sensations  are  often  experienced  in  the 
breast.  These  sensations  in  some  cases  amount  to  severe  pain,  which 
may  be  localized  in  the  gland  or  it  may  shoot  through  the  gland  into  the 
shoulder,  side,  and  arm.  AVith  the  arrest  of  menstruation  the  symp- 
toms usually  subside  and  require  no  treatment.  At  the  onset  of  preg- 
nancy the  same  condition  may  arise,  and  paroxysms  of  pain  may  occur 
from  time  to  time  during  the  period  of  pregnancy.  The  condition 
seldom  calls  for  active  treatment.  At  the  beginning  of  the  menopause 
the  same  disagreeable  symptoms  may  appear  in  the  breast,  and  in  neur- 
otic women  give  rise  to  the  belief  that  they  are  suffering  fi'om  carci- 
noma of  the  breast.  The  writer  has  seen  mastodynia  of  a  rather  severe 
type  occur  in  women  who  suffered  from  gout  and  rheumatism.  The 
breasts  were  exquisitely  sensitive  to  the  touch.  Sharp  pains  which  were 
lancinating  and  stabbing  in  character  darted  through  the  swollen  breasts 
and  caused  the  patient  much  physical  and  mental  suffering.  In  hysteria 
the  breasts  often  become  sensitive  and  painful,  and  the  expression  of 
suffering  is  often  most  marked. 
Vol.  IV.— 56 
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Upon  examination  of  the  breasts  there  is  experienced  a  sensation  of 
fulness,  and  often  an  induration  exists  which  blends  with  the  surround- 
ing glandular  tissue.  The  induration  often  eludes  the  fingers,  and  the 
pain  sometimes  is  described  as  excruciating  by  the  patient.  In  the  cases 
in  which  induration  exists  the  thickening  is  akin  to  that  seen  in  or- 
chitis, while  the  same  physical  symptoms  may  exist  without  the  pres- 
ence of  an  induration  and  depending  entirely  upon  an  exaggerated 
hysterical  condition. 

Tlie  treatment  of  neuroses  of  the  female  breast,  whether  purely 
functional  or  attended  by  a  certain  degree  of  induration  or  depending 
upon  some  diathesis,  consists  in  removing  the  exciting  cause  and  in 
improving  the  general  health  and  correcting  the  diathesis.  The  cases 
which  are  dependent  upon  catamenial  disturbances  and  pregnancy  and 
the  climacteric  period  require  but  little  medical  attention.  The  cases 
of  mastodynia  depending  upon  gout  and  rheumatism  require  a  thor- 
ough treatment  with  the  salicylates  and  colchicum,  in  conjunction  with 
a  course  of  baths  and  the  restriction  of  the  diet  to  an  antigout  or  anti- 
rheumatic one.  The  topical  application  of  the  oleate  of  mercury  and 
morphia,  alternating  with  the  iodide-of-potash  ointment  and  the  emplas- 
trum  hydrargyrum  cum  ammoniaco,  may  be  tried.  In  the  use  of  any  or 
all  of  these  local  remedies  caution  should  be  observed  lest  a  too  violent 
action  follow  their  employment. 

The    INFLAMMATORY  AFFECTIONS    OF    THE    FEMALE    BREAST  derive 

their  chief  importance  from  the  fact  that  they  may  eventually  lead  to 
the  development  of  malignant  disease.  Enlargements  of  the  breast  of 
inflammatory  origin  usually  follow  upon  pregnancy,  a  period  at  which  a 
malignant  tumor  seldom  appears.  The  writer  has  seen,  however,  malig- 
nant disease,  notably  sarcoma,  held  in  abeyance  by  pregnancy,  but  imme- 
diately after  confinement  start  up  and  grow  with  unparalleled  rapidity. 
In  150  cases  of  mastitis  collected  by  Martin,  with  the  exception  of  8  or 
10,  all  occurred  during  lactation.  These  inflammatory  affections  may  be 
classified  into  several  varieties,  among  which  may  be  mentioned  acute, 
chronic,  syphilitic,  tuberculous,  and  chronic  interstitial  mastitis. 

Acute  mastitis  may  occur  in  the  breast  at  any  time  from  early  infancy 
to  extreme  old  age.  In  the  infant  it  is  usually  provoked  by  trauma- 
tism or  else  by  rough  manipulation  on  the  part  of  the  nurse  in  her 
attempts  to  excite  a  secretion  from  the  miniature  gland.  The  friction 
or  rubbing  of  the  breasts  by  the  nurse  is  especially  apt  to  occur  in  those 
cases  in  which  a  few  drops  of  colostrum  exude  from  the  nipple,  and 
the  nurse's  over-anxiety  to  squeeze  out  all  the  secretion  from  the  gland 
excites  a  violent  inflammation  which   may  lead  to  suppuration. 

If  acute  mastitis  arises  at  the  period  of  puberty,  it  may  be  likewise 
caused  by  an  injury  to  the  hypersensitive  breast  or  to  an  irritation 
caused  by  the  tight-fitting  corset,  or  it  may  be  the  result  of  those 
changes  incident  to  the  appearance  of  menstruation.  At  this  time 
the  mammae  become  swollen  and  tender  and  engorged  with  blood. 
The  nipple  is  exquisitely  sensitive,  and  the  areola  becomes  darkened 
by  the  deposit  of  pigment.  Wlien  the  breast  is  in  this  unusual  state 
of  functional  activity  an  injury  or  any  disturbance  of  the  natural  evo- 
lution of  the  breast  is  apt  to  cause  an  inflammation  which  may  undergo 
resolution  or  lead  to  acute  suppuration.     If  the  acute  mastitis  occurs 
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during  the  period  of  lactation,  at  which  time  the  great  majority  of  these 
cases  are  observed,  it  may  be  also  caused  by  traumatism  or  be  due  to 
some  structural  defect  in  the  nipple  or  lactiferous  ducts,  or  to  a  too  pro- 
longed period  of  suckling,  or  to  a  sudden  cessation  of  the  function,  to 
the  baneful  use  of  a  milk-pump,  or  to  the  changes  induced  in  the  gland 
by  weaning,  or,  finally,  to  the  presence  of  micrococci  which  have  entered 
the  ducts  through  the  nipple.  The  writer  feels  certain  that  this  has  been 
the  cause  of  acute  mastitis  in  certain  cases  which  he  observed  while  an 
interne  in  the  foundling  hospital.  The  nipple  is  often  a  nidus,  like  the 
umbilicus,  for  the  collection  of  micrococci,  and  their  introduction  into 
the  ducts  acts  as  the  cause  for  the  development  of  acute  mastitis. 

The  signs  and  symptoms  of  acute  mastitis  must  necessarily  vary 
somewhat  according  to  the  age  and  the  functional  state  of  the  gland.  In 
general,  it  may  be  said  that  they  include  a  sense  of  fulness,  the  presence 
of  shooting  pains  in  the  breast,  axilla,  and  arm,  the  existence  of  well- 
marked  induration  and  oedema  ;  and  these  signs  are  usually  accompanied 
by  a  red,  tense,  oedematous  skin  over  the  affected  portion  of  the  gland, 
with  an  oblong  tumor  if  one  lobe  only  is  involved,  or  a  circumscribed 
tumor  of  considerable  size  if  several  lobes. 

Increase  of  temperature,  a  rigor,  and  acceleration  of  the  pulse  are 
among  the  constitutional  symptoms.  The  severity  of  the  signs  and 
symptoms  depends  upon  the  state  of  the  gland.  In  the  infant  the  attack 
is  usually  less  severe  than  during  lactation. 

It  occasionally  happens  that  acute  mastitis  involves  the  posterior 
part  of  the  mammary  gland  or  the  cellular  tissue  underneath  the  gland, 
in  which  case  the  constitutional  symptoms  are  the  same,  but  the  local 
signs  vary  in  that  there  is  less  superficial  swelling  and  oedema,  but  more 
deep-seated  effusion  and  a  greater  projection  forward  of  the  entire  gland. 
It  must  be  borne  in  mind  that  acute  mastitis  may  attack  one  lobe  of  the 
breast  or  the  entire  gland,  or  it  may  involve  the  connective  and  areolar 
tissue  which  surrounds  the  organ,  or  even  the  retromammary  tissue  ;  in 
which  case  the  pus  gravitates  so  as  to  present  a  point  of  fluctuation  at 
the  lower  margin  of  the  gland. 

The  treatment  of  acute  mastitis  in  the  infant  is  prophylactic  rather 
than  surgical.  The  presence  of  a  little  colostrum  is  attended  with  no 
ill  results,  provided  friction  to  the  breast  is  not  employed,  and  by  care 
and  non-interference  suppuration  may  be  avoided.  Resolution  is  to  be 
secured,  if  possible,  by  removing  all  kinds  of  friction,  by  the  applica- 
tion of  some  soothing  lotion  like  lead-and-opium  wash  or  Goulard's 
extract,  and  by  the  prevention  of  any  manipulation  of  the  breast.  If 
suppuration  ensues,  an  incision  should  be  made  which  radiates  from  the 
nipple  and  is  parallel  with  the  lactiferous  ducts,  and  a  rigid  antiseptic 
dressing  applied.  Any  cavities  should  be  scraped  out  gently  and  irri- 
gated with  some  antiseptic  solution. 

The  management  of  acute  mastitis  at  the  time  of  puberty  consists 
likewise  of  the  removal  of  all  kinds  of  friction  and  the  discontinuance 
of  any  manipulation  ;  the  application  of  lead-and-opium  wash  or  bella- 
donna ointment  to  the  gland ;  the  free  administration  of  salines ;  the 
supply  of  good  nourishing  food  and  the  use  of  tonics  ;  the  fixation  of 
the  pectoral  muscle  by  bandaging  the  arm  to  the  chest ;  and  the  support 
of  the  gland  by  gentle  compression.     If  suppuration  follows,  free  incis- 
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ion  in  the  manner  already  described,  and  the  application  of  an  antiseptic 
dressing  and  drainage  if  necessary,  are  to  be  employed. 

The  care  of  acute  mastitis  during  the  period  of  pregnancy  consists  in 
supporting  the  breasts  by  equable  compression  while  the  patient  assumes 
the  recumbent  position,  gently  strolling  the  breast  toward  the  nipple  at 
the  time  when  the  bandages  are  changed,  together  with  the  administra- 
tion of  salines.  If  suppuration  should  ensue — which  is  not  likely,  how- 
ever— the  same  plan  of  treatment  must  be  adopted  as  has  been  laid 
down  for  suppuration  in  the  breast  when  it  occurs  at  other  periods. 

Finally,  the  treatment  of  acute  mastitis  during  the  period  of  lactation 
involves  a  different  principle,  since  the  cause  of  the  trouble  is  usually 
due  to  the  presence  of  micrococci  which  gain  entrance  to  the  ducts  and 
the  acini  by  the  nipple,  or  by  the  skin  lymphatics,  or  by  the  mouth  of 
the  infant,  or  by  the  handling  of  the  breast  by  the  mother,  whose  fingers 
may  carry  infection,  or,  finally,  by  blood  proceeding  from  the  kidneys, 
which  may  also  be  infected.  Absolute  cleanliness  is  essential  to  prevent 
this  manner  of  infection. 

In  a  case  of  acute  mastitis  of  a  puerperal  variety  in  which  the  patient 
died  from  pyaemia  Gross  reports  that  he  found  staphylococcus  pyogenes 
aureus  and  albus  in  great  abundance. 

The  nipples  should  be  carefully  examined  to  ascertain  if  there  is  any 
mechanical  obstruction  to  the  free  flow  of  the  milk  from  the  gland,  also 
to  see  if  there  is  any  malformation,  such  as  retraction,  or  any  local  dis- 
ease, such  as  eczema,  ulceration,  warts,  etc.,  or  any  local  disturbance,  as 
a  crack  or  fissure  or  an  areolar  abscess.  Next,  the  lobules  and  ducts 
should  be  felt  to  see  if  there  is  any  accumulation  of  milk  which  by  its 
tension  causes  the  local  inflammation.  The  local  retention  of  milk  must 
be  relieved  either  by  stroking  the  breast  gently  toward  the  nipple,  by 
the  application  of  the  child  to  the  breast,  or  by  the  use  of  a  suction- 
pump,  which  should  be  employed  by  the  surgeon  and  not  left  to  the 
indiscriminate  use  of  the  nurse. 

If  the  acute  mastitis  occurs  at  the  close  of  a  long  period  of  lactation, 
suckling  should  be  discontinued,  and,  if  suppuration  is  not  present,  a 
change  of  air  recommended  with  every  hygienic  precaution.  Suppura- 
tion, unfortunately,  is  likely  to  ensue  in  these  cases,  because  the  consti- 
tution of  the  patient  has  been  greatly  overtaxed  by  prolonged  lactation, 
and  she  is  unable  in  this  state  to  resist  the  tendency  to  the  development 
of  inflammatory  processes.  Suppuration  must  be  managed  according  to 
the  rules  of  antiseptic  surgery. 

Chronic  mastitis  is  an  affection  of  the  breast  which  is  usually  asso- 
ciated with  the  phenomena  of  pregnancy.  It  is  extremely  rare  to  find 
chronic  mastitis  except  in  relation  to  lactation,  and  especially  at  its 
close.  When  it  is  present  apart  from  this  functional  activity  of  the 
gland,  it  has  been  attributed  by  Lucas-Championniere  to  the  injurious 
effects  arising  from  the  irritation  due  to  an  ill-fitting  or  too  tight  corset. 
Robinson  believes  that  this  theory  is  hardly  tenable,  since  the  seat  of 
the  induration  is  in  the  superior  segment  of  the  breast  in  the  majority 
of  the  cases.  The  induration  may  be  deep-seated  or  superficial.  The 
possibility  of  carcinoma  must  be  always  considered  in  cases  of  chronic  mas- 
titis with  marked  induration.  Such  a  mistake  would  jeopardize  the  life  of 
the  patient,  as  success  can  only  be  secured  in  carcinoma  by  early  operation. 
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The  sig-ns  and  symptoms  vary  according  to  the  situation.  If 
superficial,  the  induration  has  a  well-defined  and  circumscribed  margin, 
and  the  skin  is  not  adherent  or  red,  but  it  may  be  slightly  cedematous 
and  the  nipple  retracted.  The  tumor  is  painful  to  manipulation,  and 
gradually  increases  in  size.  If  the  induration  is  deep-seated  in  the 
gland,  the  skin  may  be  drawn  over  the  lump  and  the  nipple  somewhat 
retracted.  The  induration  often  breaks  down  and  thick  pus  is  found, 
and  in  this  case  there  is  deep-seated  elasticity  in  the  swelling.  The 
axillary  glands  are  usually  unaffected. 

The  differential  diagnosis  of  chronic  mastitis  with  induration  must 
be  made  from  other  varieties  of  mastitis  and  from  neoplasms.  Neo- 
plasms are  diiferentiated  from  chronic  mastitis  with  induration  by  the 
age  of  the  patient,  by  the  absence  of  lactation,  by  the  presence  of 
glandular  involvement,  especially  in  carcinoma,  by  adhesion  of  skin 
and  retraction  of  nipple,  by  the  extreme  hardness  of  the  induration 
without  a  well-defined  margin,  and  by  the  rapidity  of  the  growth.  In 
conclusion,  the  important  clinical  fact  must  not  be  lost  sight  of  that  any 
and  all  of  these  various  indurations  may  remain  innocent  for  a  period 
of  years,  but  at  the  time  of  the  menopause  these  masses  may  undergo 
malignant  degeneration.  Carcinoma  has  been  proved  to  arise  from  such 
conditions. 

Tuberculous  mastitis  is  differentiated  by  the  absence  of  a  well-defined 
margin  to  the  tumor,  which  is  generally  unilateral ;  by  the  presence  of 
pain  or  tenderness  upon  manipulation ;  by  the  associated  axillary  and 
glandular  involvement ;  by  the  presence  of  pus  containing  cheesy  flakes ; 
and  by  the  presence  of  the  bacilli  of  tuberculosis  associated  with  a 
tuberculous  history. 

Interstitial  mastitis  is  diagnosticated  by  the  absence  of  redness  and 
oedema  of  the  skin,  by  the  freedom  from  pain  and  tenderness  on  manip- 
ulation, and  by  the  bilateral  character  of  the  affection. 

Syphilitic  mastitis  is  to  be  differentiated  by  the  history  of  infection ; 
by  the  infiltration  of  the  connective  tissue ;  by  the  absence  of  pain  on 
manipulation ;  by  the  healthy  appearance  of  the  skin  at  first,  but  sub- 
sequently by  its  adhesion ;  by  its  dark  color,  and,  later  on,  by  its  red 
appearance  ;  by  the  presence  of  ulceration  ;  by  the  possible  concomitant 
axillary  enlargement ;  by  the  presence  of  gumma  elsewhere ;  and  by 
the  gradual  diminution  in  size  and  the  disappearance  of  growth  after 
two  months'  administration  of  the  iodide  of  potash.  The  skin  is  not 
indented  and  infiltrated,  as  it  is  in  carcinoma. 

The  treatment  of  chronic  mastitis  with  induration  depends  upon 
the  conditions  present.  If  there  is  fluctuation,  an  aseptic  exploring 
needle  should  be  introduced.  If  pus  is  obtained,  free  incision,  aseptic 
irrigation,  and  drainage  should  be  employed.  If  the  pus  is  too  thick  to 
pass  through  the  needle,  and  yet  the  diagnosis  is  tolerably  certain  that 
an  inflammatory  mass  is  present,  a  free  exploratory  incision  can  be  made 
and  the  abscess  and  the  wound  healed  aseptically. 

Chronic  interstitial  mastitis  is  a  form  of  inflammation  usually  affect- 
ing the  outer  half  of  the  breast,  and  is  generally  observed  in  married 
women  who  have  reached  the  menopause  or  between  the  ages  of  forty- 
five  and  fifty.  It  is  seldom  seen  in  young  women.  The  induration  is 
usually  limited  to  a  few  of  the  lobules,  and  has  been  called  by  Beck 
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chronic  lobular  interstitial  mastitis.  It  is  identical  with  the  chronic 
mammary  tumor  of  Sir  Astley  Cooper  or  the  partial  hypertrophy  of 
Velpeau. 

The  lobules  appear  white  and  glistening  upon  section.  The  fibrous 
induration  is  infiltrated  with  leucocytes.  There  is  also  present  debris 
composed  of  epithelium  which  has  undergone  fatty  degeneration.  This 
growth  often  forms  the  nucleus  of  a  carcinoma.  The  chronic  interstitial 
mastitis  may  be  circumscribed  or  diffuse.  In  the  latter  form  there  is  a 
rich  development  of  fibrous  tissue.  Cysts  are  often  formed  in  the 
meshes  of  the  fibrous  tissue  which  has  by  pressure  and  consequent 
absorption  displaced  the  gland-substance.  In  the  former  or  circum- 
scribed variety  nodules  about  the  size  of  a  hickory-nut  are  found  inter- 
spersed between  the  normal  gland-lobules.  If  the  nodules  are  larger, 
there  is  usually  a  cyst  found  in  the  centre  of  the  mass.  Konig  regards 
these  nodules  as  inflammatory  new  formations  which  become  encap- 
sulated. 

Chronic  interstitial  mastitis  may  be  caused  by  traumatism  or  by 
irregularities  of  menstruation.  Celibacy  has  been  assigned  as  a  cause 
by  Robinson,  who  states  that  "of  17  cases,  12  were  in  single  women; 
of  the  5  married,  3  w^ere  sterile,  1  had  4  children,  and  the  other  not 
known."  Chronic  interstitial  mastitis  by  its  pressure-effects  produces 
obliteration  of  the  gland-tissue,  and  forms  a  sclerosed  mass  which  under- 
goes calcareous  degeneration  by  the  deposit  of  lime  salts  in  the  stroma, 
forming  a  tumor  of  stony  hardness,  two  examples  of  which  have  been 
reported  by  Grosse. 

The  treatment  of  chronic  interstitial  mastitis  is  amputation  of  the 
breast,  since  no  other  measure  will  be  of  any  avail.  The  tumor  usually 
enlarges  until,  by  its  pressure-effects,  pain,  sloughing,  and  ulceration 
follow ;  and  in  those  cases  in  which  such  a  termination  is  not  prevented 
by  operation  carcinoma  is  likely  to  develop  in  the  nodule. 

SyphiliUc  mastitis  is  not  so  frequent  as  some  of  the  other  varieties. 
The  disease  may  be  found  in  primary,  secondary,  tertiary,  or  hereditary 
syphilis,  but  usually  in  the  secondary.  If  primary,  the  mastitis  is  caused 
by  some  abrasion  of  the  nipple  in  consequence  of  the  mother  suckling 
her  syphilitic  infant  or  a  wet-nurse  suckling  an  infected  babe.  If  sec- 
ondary, the  mastitis  is  usually  caused  by  mucous  patches  or  some  other 
skin-manifestation  of  syphilis.  If  tertiary,  the  mastitis  usually  is  due  to 
the  presence  of  a  gumma.  If  hereditary,  the  mastitis  usually  terminates 
in  an  atrophy  of  the  gland.  AVhatever  form  of  syphilitic  mastitis  is 
present.  Heath  has  wisely  suggested,  as  quoted  by  Williams,  that  "  the 
surgeon  should  keep  his  eyes  open  and  his  mouth  shut." 

The  selection  of  a  wet-nurse  requires  a  more  thorough  examination, 
since  the  infection  of  an  infant  by  a  syphilitic  wet-nurse  is  a  most 
serious  calamity,  and  for  which  a  surgeon  would  be  held  responsible. 

Syphilitic  mastitis  may  be  manifested  in  the  form  of  a  typical  gumma 
or  as  a  diffuse  dissemination  in  the  gland.  The  disease  is  generally 
associated  with  the  signs  of  syphilis  in  other  parts  of  the  body.  Plate 
XIV.  Fig.  1. 

If  the  tumor  is  circumscribed,  the  gumma  involves  the  lobules  ;  if 
diffuse,  the  connective  tissue  of  the  gland.  The  gumma  exhibits  the 
same  phenomena  in  the  female  breast  as  in  the  testicle.     The  induration 
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Fig.    1.    aummata  of  Breast.     (Taylor.) 
Fiq.  2.    Chancre  of  Nipple.    (Taylor.) 

Fig.  3.    Paget's  Disease  of  the  Nipple,  showing  the  Eczema  followed  by 
Ulceration  of  Nipple  preceding  Epithelioma  of  Breast. 
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may  be  painless  and  ill  defined  at  the  beginning,  and  as  it  enlarges 
become  tender  and  more  circumscribed.  The  axillary  glands  are  usually 
enlarged.  The  nipple  will  not  be  aiFected  if  the  gumma  is  situated  in 
the  periphery  of  the  gland,  but  may  be  retracted  if  the  mass  takes  its 
origin  from  the  centre  of  the  gland.  In  the  late  stages  the  growth  may 
form  adhesions  to  the  skin,  and  the  color  is  changed  from  the  normal 
appearance  to  a  dusky  hue,  and  later  to  a  red  color.  The  tension  of  the 
gumma  finally  causes  the  integument  to  slough  and  ulceration  becomes 
established.  The  ulcer  has  brownish-red  edges  and  is  very  deep.  The 
gumma  may  break  down  and  form  an  abscess,  or  the  entire  mass  may 
slough  and  come  away  from  the  breast.  In  this  respect  the  history  of 
the  gumma  is  entirely  different  from  the  course  which  carcinoma  runs. 
The  writer  examined  a  typical  specimen  in  Pean's  collection  of  gummata 
in  which  the  ulerated  mass  had  existed  for  six  weeks  in  a  woman  who 
had  been  syphilitic  for  twenty-five  years. 

In  connection  with  syphilis  of  the  breast  it  may  be  mentioned  that 
chancres  are  occasionally  observed.  The  writer  saw  in  Fournier's  col- 
lection a  specimen  showing  two  chancres  upon  the  right  breast  upon  the 
areola  at  the  base  of  the  nipple.  There  was  also  a  well-marked  axillary 
ganglion  of  the  same  side.  Pean  has  also  in  his  collection  a  specimen 
of  chancre  of  the  left  breast.  There  are  many  other  cases  reported,  but 
it  is  unusual  to  find  the  pathological  material  to  examine.  Plate 
XIV.  Fig.  2  shows  a  chancre  of  the  breast,  the  drawing  of  which 
is  kindly  furnished  by  Dr.  R.  W.  Taylor.  These  chancres  form  a 
plaque  upon  the  nipple.  The  ulcer  during  lactation  is  erosive,  and 
subsequently  it  becomes  encrusted.  Upon  the  areola  the  ulcers  may 
be  elevated  or  depressed  below  the  level  of  the  skin.  They  are  usually 
multiple  and  found  upon  both  breasts.  Both  upon  the  nipples  and 
areola  indurated  fissures  are  found. 

Chancres  of  the  breast  are  caused  by  infants  suckling  with  mucous 
patches,  or  even  with  hard  chancres,  in  the  buccal  cavity.  The  latter 
are  infected  by  syphilitic  persons  kissing  the  infant,  and  it  in  turn  infects 
the  breast  of  the  mother  or  wet-nurse.  Dr.  P.  W.  Taylor  reports  two 
cases  of  chancre  of  the  breast  in  men  whose  breasts  were  kissed  by 
women  with  mucous  patches.  The  chancre  is  solitary  in  about  50  per 
cent,  of  the  cases. 

The  treatment  of  syphilitic  mastitis  is  very,^imple,  since  the  admini- 
stration of  iodide  of  potash  or  soda  is  indicated.  The  remedy  should 
be  given  in  gradually  increasing  doses,  and  continued  for  at  least  two 
months,  or  longer  if  necessary.  A  local  application  to  the  breast  of  mer- 
curial ointment,  alternating  with  belladonna  ointment,  has  been  highly 
recommended  in  connection  with  the  internal  administration  of  the 
iodides  and  mercury.  It  is  seldom  that  surgical  interference  becomes 
necessary.  The  gummatous  ulcer  may  be  irrigated  with  an  antiseptic 
solution  in  conjunction  with  the  constitutional  treatment.  If  this  treat- 
ment fails,  amputation  of  the  breast  is  indicated — a  procedure,  how- 
ever, seldom  called  for  in  this  disease  of  the  breast. 

Tuberculous  mastitis  is  a  disease  that  was  usually  known  under  the 
name  of  scrofulosis.  It  occurs  during  the  middle  period  of  life,  and  is 
usually  secondary  to  other  tuberculous  lesions,  notably  pulmonary 
phthisis.     If  the  disease  exists  as  a  primary  affection,  it  is  said  to  be 
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due  to  hereditary  causes.  There  have  been  cases  iu  which  the  disease 
is  reported  to  have  followed  an  authentic  history  of  traumatism  of  the 
breast.  AVhile  the  majority  of  cases  seem  to  be  caused  by  pregnancy 
and  lactation,  Robinson  reports  two  cases  in  which  tuberculous  mastitis 
occurred  in  connection  with  indurations  which  survived  without  absorp- 
tion through  several  pregnancies.  The  disease  may  be  circumscribed  or 
diffuse.  In  the  circumscribed  variety  the  induration  has  no  distinct  or 
well-defined  edge  and  sends  oif  prolongations  into  the  gland.  The  tumor 
moves  ^ritll  the  mamma  over  the  pectoral  muscle.  The  adhesion  of  the 
skin  is  usually  absent,  and  the  retraction  of  the  nipple  only  occurs  when 
the  nodule  is  situated  in  the  centre  of  the  gland.  In  the  diffuse  variety 
the  induration  consists  of  multiple  infiltrations,  with  here  and  there  normal 
breast-tissue  intervening  between  the  indurations.  Ohnacher  states  that 
in  all  probability  the  diffuse  variety  is  derived  from  the  infection  of  a 
circumscribed  tuberculous  mass. 

The  clinical  history  of  tuberculous  mastitis  is  interesting,  as  it  pre- 
sents different  phenomena  from  the  other  varieties  of  mastitis.  If  the 
tuberculous  mastitis  is  a  primary  disease,  the  infection  may  arise  from 
some  abrasion  of  the  nipple  and  be  carried  by  the  lactiferous  duct  into 
the  connective  tissue.  The  tuberculous  mastitis  may  also  extend  by  con- 
tiguity from  a  localized  mass  in  the  breast.  In  primary  tuberculosis  of 
the  breast  with  no  involvement  of  the  adjoining  structures  or  glands  the 
infection  is  in  all  probability  by  hajmatogenesis.  The  disease  may  run  an 
acute  or  a  chronic  course.  The  induration  shows  early  manifestation 
of  breaking  down,  with  the  production  of  thickness  and  inspissated  pus, 
which  burrows  its  way  through  channels  which  afterward  form  perma- 
nent fistulse  which  open  into  irregular  cavities.  The  indurations  at  first 
are  found  without  pain  or  tenderness,  which  is  a  characteristic  fea- 
ture of  this  variety  of  mastitis.  In  the  later  development  pain  of  an 
intermittent  character  may  be  experienced.  Associated  with  this  local 
condition  the  constitutional  symptoms  of  general  tuberculosis  develop, 
provided  the  focus  is  not  a  primary  affection. 

The  diag-nosis  of  tuberculosis  of  the  female  breast  can  only  be  made 
\\{t\\  absolute  certainty  by  an  examination  of  some  of  the  tissue  in 
which  the  presence  of  bacilli  tuberculosis  reveals  the  true  nature  of  the 
affection. 

The  tuberculous  mastitis  must  be  differentiated  from  the  other  va- 
rieties of  mastitis  as  well  as  from  neoplasms  of  the  breast.  The 
reader  is  referred  to  the  points  in  differential  diagnosis  described  under 
Chronic  JIastitis  for  information  upon  this  subject. 

If  the  disease  is  primary  in  the  breast  and  it  is  operated  upon  early, 
'^ith  removal  of  the  axillary  glands,  the  results  are  most  encouraging. 
The  accompanying  illustration,  kindly  furnished  by  Dr.  Lange,  shows  a 
case  of  tuberculous  mastitis  in  which  he  operated.  There  were  several 
tuberculous  abscesses,  and  the  entire  breast  and  axillary  glands  were 
removed  together  with  the  skin.  The  large  wound  was  then  covered 
over  by  skin-grafts  (Fig.  430). 

The  treatment  of  tuberculous  mastitis  involves  amputation  of  the 
breast,  since  if  a  mass  of  tliis  nature  be  left  in  the  gland  it  is  likely  to 
cause  secondary  infection  of  lymphatics  of  the  axi]la,"and  even  to  extend 
to  the  lung,  liver,  or  mediastinal  glands.     If  it  is  secondary,  the  mass 
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should  still  be  removed^  provided  the  other  lesions  are  not  too  far  ad- 
vanced. A  child  should  never  be  permitted  to  suckle  from  a  breast  the 
seat  of  tuberculous  disease,  since  the  danger  of  infection  is  without  doubt 
established. 

A  study  of  the  few  cases  operated  upon   show  that   recurrence  is 
likely  to  take  place  in  about  50  per  cent,  of  the  cases. 

Fig.  430. 


Tuberculosis  of  breast  (Langej. 

Mammary  abscesses  may  be  acute,  hot,  or  phlegmonous,  or  chronic, 
cold,  or  tubercular.  The  former  are  generally  associated  witli  the  function 
of  lactation,  while  the  latter  may  or  may  not  be  connected  with  the 
functional  activity  of  the  gland. 

Acute  mammary  abscess  may  be  situated  in  the  substance  of  the 
gland  itself,  in  which  case  it  is  found  usually  in  the  axillo-inferior 
quadrant,  and  is  termed  an  intramammary  abscess,  or  it  may  be  found 
in  front  of  the  gland  between  it  and  the  integument,  under  which  cir- 
cumstances it  is  termed  an  antemammary  abscess,  or,  finally,  it  may  be 
situated  behind  the  gland,  between  it  and  the  pectoral  fascia  and  muscle, 
in  which  case  it  is  called  a  retromammary  abscess. 

It  is  at  the  time  of  functional  activity  of  the  breast  that  abscesses 
are  most  likely  to  occur.  In  the  new-born,  at  the  age  of  puberty,  and 
during  lactation  are  the  periods  when  these  inflammatory  attacks  take 
place. 

In  the  new-born  the  abscess  is  apt  to  arise  in  consequence  of  improper 
manipulation  of  the  miniature  breast  by  the  inefficient  and  ignorant 
nurse  or  of  traumatism.  At  puberty  this  aifection  may  arise  in  the 
male  as  well  as  the  female,  and  during  lactation  3  to  6  per  cent,  of  the 
cases  of  confinement. 

The  causes  of  mammary  abscess  depend  somewhat  upon  the  situa- 
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tion.  Any  anatomical  deviation  of  the  nipple  from  the  normal  standard 
may  cause  an  abscess  during  lactation.  Birkett  reported  that  out  of 
97  cases  of  acute  mammary  abscess  there  was  imperfect  mammillary 
development  in  about  50  per  cent,  of  the  cases.  Again,  acute  mammary 
abscess  may  develop  in  consequence  of  the  presence  of  the  micro- 
cocci, which  are  found  in  the  skin  over  the  breast,  areola,  and 
nipples.  It  was  formerly  supposed  that  retention  of  milk  alone  in  the 
ducts  would  give  rise  to  abscess  of  the  breast,  but  experiments  have 
shown  that  ligaturing  the  nipples  and  mechanically  preventing  the  flow 
of  milk  in  the  breasts  of  lower  animals  did  not  give  rise  to  abscess 
unless  the  pus-producing  microbes  were  present.  Bacteria  or  ptomaines 
are  the  sine  qua  non  for  the  development  of  mammary  abscess.  These 
microbes  may  come  from  the  hands  of  the  nurse  or  the  mother  or  from 
the  mouth  of  the  infant.  Escherich  believes  that  bacteria  in  connection 
with  the  lochia  may  gain  access  to  the  blood  and  to  the  milk  in  the  same 
manner  as  certain  forms  of  bacteria  are  found  in  the  blood  and  urine. 
Bacteria  in  milk  have  been  demonstrated  by  Bumm  in  patients  with 
puerperal  inflammation  of  the  breast.  The  staphylococcus  pyogenes 
aureus  and  albus  have  been  found  in  the  milk,  and  staphylococci  have  been 
demonstrated  in  the  glandular  structure.  Bumm  believes  that  in  mam- 
mary abscess  the  microbes  cause  the  milk  to  ferment,  so  that  the  casein 
undergoes  coagulation  and  the  sugar  is  changed  into  lactic  and  butyric 
acids,  and  as  a  consequence  these  coagula  filled  with  bacteria  excite  irrita- 
tion in  the  gland-tissue  which  leads  to  inflammation  in  the  surrounding 
tissues,  which  are  filled  with  leucocytes  and  microbes.  The  cells  lining 
the  lactiferous  ducts  undergo  changes  and  the  epithelium  is  cast  off.  In 
this  manner  many  foci  of  infection  originate  which  finally  coalesce  to 
form  an  abscess-cavity.  The  abscess  may  be  arrested  by  the  presence  of 
the  leucocytes,  which  drive  to  the  wall  the  microbes  of  suppuration.  It 
is  thus  evident  that  in  mammary  abscess  the  infection  is  a  mixed  one  in 
the  human  being,  although  it  has  been  proved  that  there  are  speoifie 
germs  which  cause  mammary  abscess  in  some  of  the  lower  animals — for 
example,  in  sheep  and  cows. 

These  germs  may  gain  access  to  the  breast  through  a  crack  or  fissure 
in  the  nipple  or  through  the  blood-vessels.  The  lymph-channels  convey 
the  streptococci  and  the  milk-ducts  the  staphylococci.  The  fact  must 
not  be  overlooked  that  the  staphylococcus  pyogenes  albus  may  occasion- 
ally be  found  in  normal  milk. 

If  the  mammary  abscess  is  situated  in  the  interior  of  the  gland,  the 
inflammatory  process  is  the  result  of  the  introduction  of  the  bacteria  of 
suppuration  into  the  gland  through  the  openings  in  the  nipple,  by  the 
blood-vessels  or  lymph-channels  or  ducts.  Under  these  conditions  the 
hypersemia  and  the  irritation  of  suckling  may  cause  the  abscess.  This 
variety  of  abscess  may  occur  during  lactation  or  in  consequence  of  a  too 
prolonged  period  of  nursing,  or  it  may  proceed  from  fissures  in  the  nip- 
ple or  from  ulcers  situated  upon  the  areola  or  nipple. 

In  the  intramaramary  abscess  usually  a  single  lobule  is  affected, 
and  an  early  incision  and  antiseptic  irrigation  and  drainage  arrest  the 
process.  If  an  exit  is  not  provided,  the  pus  finds  its  way  into  other 
lobules  until  the  abscess  is  extensive  and  diffused.  Under  such  condi- 
tions the  abscess  usually  points,  and  one  incision  is  insufficient,  because 
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the  trabeculse  springing  from  the  inner  surface  of  the  capsule  furnish 
separate  compartments  which  can  only  be  drained  by  multiple  incisions 
radiating  toward  the  nipple,  so  as  to  cut  parallel  with  the  ducts. 

If  the  abscess  is  situated  in  front  of  the  gland  and  just  beneath  the 
skin  of  the  nipple  and  areola,  it  is  caused  by  cracks,  fissures,  or  eczema 
of  the  nipple  or  from  some  injury  to  it. 

If  the  abscess  is  situated  behind  the  gland,  the  cause  may  be  due  to  a 
septic  infection  through  the  nipples,  or  to  some  traumatism  affecting  the 
retromammary  cellular  tissue,  or  to  caries  of  the  rib,  or  even  to  a  pleu- 
risy. The  infection  can  gain  access  to  the  loose  cellular  tissue  through 
the  lymphatics,  which,  as  has  been  already  demonstrated,  are  in  com- 
munication with  the  lymph-nodes  found  in  the  pectoral  fascia  and 
muscle. 

The  signs  and  symptoms  of  mammary  abscess  depend  upon  the 
situation.  If  the  abscess  is  in  the  gland,  pain,  which  is  a  prominent  and 
early  symptom,  is  severe  and  increases  in  severity,  owing  to  the  tension. 
In  the  beginning  it  is  sharp  and  lancinating  in  character.  The  other 
cardinal  symptoms  of  abscess  are  wanting  in  the  early  stages,  because 
the  process  is  confined  within  fibrous  compartments,  and  the  manifesta- 
tions of  fluctuation,  oedema,  and  redness  are  delayed. 

The  presence  of  great  pain  in  a  breast,  accompanied  by  constitutional 
symptoms  during  lactation,  points  to  the  development  of  acute  abscess. 
The  pain  and  constitutional  disturbance  may  last  for  days,  or  even 
weeks,  before  any  local  manifestations  of  acute  abscess.  As  soon  as  the 
fibrous  compartments  of  the  breast  rupture  from  great  tension  of  the 
inflammatory  exudation  within  them,  the  appearance  characteristic  of 
superficial  abscess  is  present.  The  pain  changes  its  character  and  con- 
sists of  a  throbbing  and  dull,  continuous  ache  ;  chills  supervene,  and  the 
pulse  becomes  rapid  and  feeble.  The  patient  sweats  profusely  and  ex- 
hibits the  manifestations  of  great  prostration.  The  whole  gland  itself 
becomes  enlarged  and  indurated.  As  the  process  advances  the  nipple 
becomes  retracted  and  the  skin  becomes  red  and  oedematous.  A  point 
of  fluctuation  soon  can  be  felt,  and  incision  at  once  relieves  the  patient. 
If  the  abscess  is  superficial,  and  is  situated  between  the  gland  and  the 
nipple  and  areola,  the  local  signs  are  present,  but  the  constitutional 
symptoms  are  wanting.  The  pain  is  less  severe,  owning  to  the  fact  that 
the  inflammatory  exudation  is  not  pent  up  within  fibrous  compartments 
as  in  the  intraglandular  variety.  In  some  cases  there  is  extension  of 
the  process,  so  as  to  involve  a  large  area  of  subcutaneous  connective 
tissue,  under  which  circumstances  the  local  and  constitutional  disturb- 
ances may  be  severe.    In  these  cases  the  skin  is  often  entirely  destroyed. 

If  the  abscess  is  situated  in  the  retromammary  region,  the  most 
important  sign  is  the  forward  projection  of  the  gland  from  the  anterior 
surface  of  the  thorax  and  a  sense  of  fluctuation  when  the  gland  is  pushed 
back  upon  the  thoracic  wall.  The  conditions  are  somewhat  similar  to 
those  found  in  acute  synovitis  of  the  knee-joint  when  the  patella  is 
pushed  down  upon  the  joint,  and  is  found  to  be  exceedingly  elastic  on 
account  of  the  bone  floating  upon  the  fluid  which  has  rendered  the  cap- 
sule tense.  The  constitutional  symptoms  may  become  severe,  altliough 
at  first  they  are  as  a  rule  mild.  The  skin  over  the  breast  eventually 
shows  evidence  of  pointing,  and  the  pus  may  find  its  way  through  the 
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gland  itself  or  point  in  the  axillary  region  or  upon  the  sternal  side,  as 
the  gland  structure  is  here  less  compact  and  thick. 

The  prophylaxis  of  mammary  abscess  is  most  important.  In  fact, 
with  proper  management  the  breast  ought  not  to  be  the  seat  of  an 
abscess  during  the  existence  of  the  lacteal  function.  As  acute  mammary 
abscess  is  due  in  nearly  every  case  to  the  entrance  of  bacteria  into  the 
ampullffi  and  ducts  of  the  gland  through  the  openings  in  the  nipple,  this 
avenue  of  infection  should  be  shut  off  by  the  application  of  the  princi- 
ples of  antiseptic  surgery.  The  nipples  should  be  thoroughly  washed 
after  each  nursing,  and  then  carefully  dried,  and  over  them  sprinkled 
some  dry  powder,  such  as  talcum  or  lycopodium  or  bismuth.  The 
washing  of  the  nij)ple  after  use  removes  the  bacteria,  and  the  drying  of 
them  prevents  their  multiplication,  since  bacteria  are  not  likely  to  gen- 
erate upon  a  dry  surface.  The  nipples  can  occasionally  be  washed  with 
alcohol  or  borax  with  a  view  to  harden  them  and  to  make  them  more 
erectile  and  firm.  In  this  condition  an  infant  can  better  nurse,  and  at 
the  same  time  cause  little  discomfort  to  the  mother. 

If  the  breasts  show  any  tendency  to  become  indurated  and  give  evi- 
dence of  pain  and  tenderness,  they  should  be  supported.  This  can  be 
done  best  by  placing  a  pad  or  roll  of  antiseptic  gauze  between  the  two 
mammae,  and  then  passing  a  broad  roller  bandage  under  the  axilla  to 
compress  gently  the  breasts  toward  the  median  line.  If  a  galactocele 
appears  to  be  forming  and  the  nipples  secrete  milk,  the  mammae  should 
be  gently  stroked  by  the  nurse  with  sterilized  hands  from  the  axilla 
toward  the  nipples.  The  manipulation  will  often  relieve  the  milk  en- 
gorgement and  cause  the  breast  to  assume  its  normal  condition.  If  the 
gentle  massage  is  followed  by  relief,  M-hich  is  manifested  by  absence  of 
pain,  the  act  should  be  repeated  at  certain  intervals.  If,  on  the  other 
hand,  the  stroking  is  followed  by  increase  of  pain,  the  massage  should 
be  discontinued  at  once  and  the  breasts  allowed  to  remain  without  any 
interference.  The  repetition  or  discontinuance  of  the  massage  depends 
upon  the  result,  just  as  passive  motion  in  an  inflamed  joint  is  to  be  pro- 
hibited when  tlie  manipulation  excites  pain. 

The  treatment  of  a  crack  or  fissure  in  the  nipple  should  begin  at  the 
earliest  possible  moment  in  order  to  have  success  in  the  healing.  The 
nipple  should  be  cleansed  and  dried,  and  then  the  fissure  painted  with  a 
strong  solution  of  nitrate  of  silver.  A  shield  should  be  worn  until  the 
fissure  heals,  in  order  to  keep  the  saliva  of  the  infant  from  coming  in 
contact  with  the  abrasion,  and  at  the  same  time  preventing  any  more 
than  the  necessary  friction  during  the  act  of  suckling.  Breast-pumps, 
as  a  rule,  are  objectionable,  and  should  not  be  used  if  they  can  possibly 
be  avoided.  The  better  plan  of  relieving  an  engorged  breast  is  to  paint 
it  with  a  2  per  cent,  solution  of  oleate  of  atropine  made  up  with  an 
alkaloid ;  and  this  answers  very  much  better  than  the  old  and  stereotyped 
application  of  belladonna  plaster  or  ointment. 

The  treatment  of  abscess  of  the  breast  depends  upon  the  character 
and  cause  of  the  abscess,  and  also  upon  the  physiological  condition  of 
the  breast.  If  the  abscess  occurs  in  the  infant's  breast,  the  pus  must  be 
evacuated  as  in  any  other  form,  and  the  principles  of  antiseptic  surgery 
applied.  If  in  the  gland  or  in  the  retromammary  structures,  hot  fomen- 
tations should  be  applied,  witli  support  to  the  breasts  and  fixation  of  the 
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arm.  When  fluctuation  is  present,  incisions  must  be  made  in  lines  radi- 
ating toward  the  nipple,  so  as  to  avoid  cutting  the  lactiferous  ducts.  The 
cavity  should  be  scraped  out  with  Volkmann's  spoon  and  irrigated  with 
some  antiseptic  solution.  The  cavity  can  be  closed  with  deep  and  super- 
ficial sutures  or  packed  for  a  few  days  with  iodoform  gauze.  Boeckel 
recommends  complete  excision  by  taking  out  a  cuneiform  piece,  so  as  to 
include  the  whole  abscess-sac.  He  treated  six  cases  by  this  method  with 
healing  by  primary  intention  under  the  original  dressing. 

No  rules  can  be  given  to  be  observed  in  all  cases,  but  in  each  case 
the  lining  membrane  of  the  abscess  must  be  removed  by  one  or  the  other 
method. 

If  a  fistula  follows  the  incision,  an  operation  for  its  cure  should  be 
postponed  until  lactation  has  ceased.  The  fistula  can  then  be  scraped 
and  an  astringent  solution  be  injected  and  compression  applied.  Hey 
suggested  cutting  up  the  sinus  from  beginning  to  end  and  then  packing  it, 
so  that  it  would  heal  from  the  bottom  by  granulation  similar  to  a  fistula 
in  ano.  The  fistula  can  be  excised  and  union  by  primary  intention 
secured. 

The  chronic,  cold,  or  tuherculcir  abscess  is  found  in  the  majority  of  the 
cases  in  married  women,  although  the  disease  is  not  so  frequently  associ- 
ated with  lactation  as  is  the  case  in  the  acute  variety.  This  abscess 
usually  is  situated  in  the  middle  of  the  breast,  and  appears  in  the  form 
of  a  lump  with  a  semi-elastic  feel.  The  disease  is  seldom  if  ever  found 
in  the  ante-  or  retromammary  regions.  The  nipple  is  retracted  in  about 
50  per  cent,  of  the  cases,  and  the  skin  is  often  adherent  over  the  abscess. 
The  pain  is  not  present  as  in  the  acute  variety.  The  axillary  glands  are 
occasionally  enlarged.  The  pus  contained  in  the  abscess  may  contain 
bacilli  tuberculosis.  The  disease  progresses  slowly,  and  weeks  or  even 
months  may  transpire  before  the  abscess  has  attained  any  appreciable 
size.  The  abscess  may  be  associated  with  a  general  induration  of  the 
gland,  like  tubercular  abscess  of  the  testicle. 

The  treatment  of  cold  abscess  in  the  breast  is  identical  with  that  of 
cold  abscess  in  any  other  locality.  Free  incision,  scraping,  irrigation  with 
bichloride  of  mercury  or  a  solution  of  iodoform,  and  closure  by  deep 
sutures  is  the  routine  procedure.  Occasionally  the  wound  is  packed  with 
iodoform  gauze  instead  of  closing  it  at  once,  and  healing  takes  place  by 
granulation  from  the  bottom  of  the  wound. 

The  best  method  of  dealing  with  the  induration  is  an  open  question. 
If  it  is  sufficiently  circumscribed,  it  should  be  excised,  but  if  diffuse,  the 
gland  should  be  entirely  removed. 

Actinomycosis  of  the  mammary  gland  has  been  observed  in  a 
few  cases.  The  disease  may  affect  this  gland  as  a  primary  or  a  second- 
ary affection.  In  the  latter  case  the  disease  begins  in  the  chest-wall  and 
extends  inward  to  the  lung.  A  sinus  is  thus  formed,  which  gives  rise  to 
the  opinion  that  the  tract  is  tuberculous. 

Actinomycosis  may  first  involve  the  lung  and  extend  outward,  and 
then  involve  secondarily  the  chest-wall  and  the  mammary  gland.  In 
4  out  59  cases  the  gland  was  involved  in  this  way.  In  the  former  case 
the  actinomycosis  involves  primarily  the  mammary  gland  itself.  Miiller 
has  reported  2  such  cases  in  which  the,  disease  began  as  nodules  in  the 
glandj  which  soon  became  painful,  and  in  a  short  time  the  entire  gland 
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was  involved.  In  these  cases  the  actinomycosis  should  be  looked  for  in 
the  pus  or  in  the  gland-structure  after  amputation  of  the  breast. 

The  mode  of  infection  is  explained  in  one  case  by  a  superficial  knife- 
wound  of  the  breast. 

The  treatment  is  immediate  amputation  of  the  entire  gland. 

The  examination  of  the  female  breast  for  the  purposes  of  diagnosis  is 
a  matter  of  importance.  The  surgeon  should  be  familiar  with  the  nor- 
mal palpation  of  the  breast  in  order  to  differentiate  the  abnorm?!  con- 
ditions. It  is  best  to  have  the  patient  assume  the  recumbent  position, 
as  Bryant  of  London  has  suggested,  so  that  the  entire  breast  appears  to 
ocular  inspection.  The  palm  of  the  hand  should  be  placed  over  the 
nipple,  so  that  the  fingers  and  thumb  radiate  from  that  point,  and  in 
this  way  the  whole  gland  can  be  felt.  If  now  the  breast  is  gently 
pressed  back  upon  the  chest-wall,  any  infiltration  or  induration  or 
nodule  will  at  once  become  apparent,  because  the  limit  of  pressure  is 
fixed  posteriorly,  and  the  only  direction  in  which  the  growth  in  the  gland 
can  be  felt  is  anteriorly  toward  the  palm  of  tlie  hand.  If  a  lump  is  felt, 
the  surgeon  can  now  remove  the  palm  of  his  hand  from  the  breast  and 
endeavor  to  grasp  gently  the  mass  in  order.to  examine  the  characteristics 
of  the  tumor.  The  points  to  be  considered  are — the  consistence  of  the 
growth,  the  presence  of  mobility,  the  existence  of  fluctuation,  the  en- 
largement of  the  axillary  glands,  the  evidences  of  an  injury  or  an  ante- 
cedent inflammatory  attack,  the  quadrant  in  which  the  mass  is  found,  the 
fact  of  great  tenderness  on  palpation,  and  the  condition  of  the  cervical 
and  suprascapular  glands. 

The  physical  examination  of  the  chest  should  not  be  omitted  in  the 
local  examination  of  the  breast,  since  it  is  very  important  to  eliminate 
any  metastasis  in  the  lung  or  pleura  or  bronchial  glands.  At  the  same 
time,  the  existence  of  any  disease  of  the  heart  can  be  ascertained  in  case 
it  is  necessary  to  administer  an  anaesthetic. 

In  examining  the  breast  the  surgeon  should  always  map  out  the 
gland  by  imaginary  lines  into  a  quadrant.  The  different  segments  are 
termed  superior  external  and  superior  internal,  and  inferior  external  and 
inferior  internal.  The  gland  can  also  be  divided  into  the  superior  hemi- 
sphere, which  embraces  the  superior  external  and  internal,  and  the  infe- 
rior hemisphere,  which  includes  the  inferior  external  and  internal  segments. 
It  may  also  be  divided  into  the  external  and  internal  hemispheres. 

Atrophy  of  the  breasts  may  occur  as  a  physiological  or  a  patho- 
logical process.  The  former  is  observed  during  old  age.  The  wasting 
of  the  glands  begins  at  the  climacteric  period  and  continues  until  the  end 
of  life.  The  rule  is  not  constant,  since  occasionally  in  women  who  have 
passed  the  menopause  well-developed  breasts  still  exist.  The  amount  of 
wasting  and  the  time  at  which  it  begins  are  subject  to  wide  variation. 
Any  inflammatory  change  which  has  impaired  the  nutrition  of  the  glands 
is  said  to  bring  about  atrophy.  At  the  end  of  a  period  of  lactation  the 
breasts  return  to  nearly  their  former  state.  The  gland-tissue  undergoes 
atrophy  and  fat  becomes  infiltrated  in  the  stroma.  The  skin  over  the 
breast  has  white  strise,  which  differentiates  it  from  the  virgin  mamma. 
At  the  end  of  final  lactation  the  parenchyma  begins  to  shrink,  and  the 
gland  itself  markedly  diminishes  in  size.  The  ligaments  of  Cooper 
begin  to  disappear,  and  finally  there  is  nothing  left  except  the  few  ducts 
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leading  to  the  nipple  and  a  few  acini.  All  these  elements  are  enclosed 
in  a  stroma  composed  of  dense  fibrous  tissue,  and  here  and  there  a  few 
cysts  form,  known  as  "  involution  cysts." 

In  the  pathological  variety  of  atrophy  the  process  is  independent  of 
any  physiological  changes  incident  to  the  menopause.  The  pathological 
atrophy  of  the  mammse  during  the  sexual  life  of  the  patient  may  be  due 
to  repeated  lactation  ;  to  the  sudden  suppression  of  the  sexual  function  ; 
to  the  failure  of  suckling  or  to  a  too  prolonged  suckling  or  to  the  wean- 
ing of  oflFspring  at  too  early  a  date  ;  also  to  the  presence  of  syphilis,  to 
oophorectomy,  and  to  diseases  of  the  ovaries.  The  administration  of 
large  doses  of  iodide  of  potash  has  been  said  to  cause  atrophy  of  the 
breast.  The  writer  has  had  occasion  to  administer  several  hundred 
grains  of  the  iodide  of  potash  to  a  young  girl  suffering  from  paralysis, 
and,  though  the  drug  was  employed  for  many  weeks,  and  effected  a  com- 
plete cure  of  the  paralysis,  there  was  no  atrophy  of  the  breasts.  If  a 
section  be  made  of  a  breast  in  which  the  atrophic  process  has  begun,  the 
changes  are  not  at  first  apparent,  since  the  fatty  tissue  in  and  through 
the  gland  prevents  the  diminution  of  the  size  of  the  breast.  A  careful 
examination,  however,  reveals  the  presence  of  the  nipple,  and  the  ducts 
leading  from  it  into  the  fatty  tissue  and  the  glandular  structure  absent. 

The  treatment  of  atrophy  of  the  breast  consists  in  stimulating  the 
circulation  in  the  breasts  by  the  judicious  use  of  the  breast-pump  by  the 
surgeon,  or  by  the  employment  of  some  apparatus  to  cause  suction  of 
the  nipples. 

Gentle  massage  is  recommended,  and  it  is  stated  by  Williams  that 
this  procedure  has  been  known  to  induce  lactation  in  non-pregnant 
women  who  have  borne  children,  and  even  in  virgins. 

The  employment  of  massage  is  a  means  which  can  be  only  excep- 
tionally employed,  and  not  generally  recommended,  since  the  trouble  it 
is  intended  to  relieve  may  develop  a  more  serious  aflPection.  The  use  of 
electricity  to  the  spine  and  ovaries  has  been  suggested,  on  the  ground 
that  this  produces  a  stimulus  to  the  mammary  circulation.  Relief  from 
mental  anxiety,  good  nutritious  diet,  change  of  air,  and  sea-bathing, 
with  the  administration  of  suitable  tonics,  are  about  all  that  the  surgeon 
can  advise  to  stimulate  the  growth  of  mammae  that  have  begun  to  un- 
dergo atrophy. 

Hypertrophy  of  the  breasts  consists  of  a  general  hyperplasia  of  the 
entire  gland.  It  is  not  an  enlargement  of  the  breast  due  to  the  presence 
of  any  tumor  or  to  an  overgrowth  of  any  one  of  the  many  component 
parts  of  the  gland,  but  the  enlargement  is  due  to  the  increase  of  the  nor- 
mal constituents  of  the  mammary  gland.  The  term  has  been  used  until 
recently  in  a  most  indiscriminate  manner,  but  it  is  now  understood  that 
hypertrophy  of  the  gland  refers,  as  has  just  been  mentioned,  to  an  in- 
crease in  the  normal  structures  of  the  gland.  The  disease  is  rare,  since 
Williams  states  that  "  while  2422  cases  of  mammary  neoplasms  came 
consecutively  under  treatment  at  Middlesex,  University  College,  Bar- 
tholomew's, and  St.  Thomas's  hospitals  during  a  period  of  from  sixteen 
to  twenty-one  years,  only  6  cases  of  diffuse  hypertrophy  was  seen  in  the 
same  period."  The  disease  has  been  known,  according  to  Delbet,  since 
the  time  of  Galen,  and  has  been  described  by  Velpeau,  Billroth,  Labar- 
raque,  and  others. 
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Hypertrophy  of  the  breast  is  characterized  by  the  absence  of  symp- 
toms 'indicating  an  inflammatory  condition  of  a  circumscribed  tumor. 
Both  breasts  are  generally  inyolyed,  and  they  have  a  smooth,  homo- 
geneous feel.  The  writer  has  seen  only  two  cases  of  unilateral,  but  sev- 
eral of  bilateral,  hypertrophy.  In  tumors  usually  only  one  mamma  is 
involved.  If  the'  disease  affects  the  male,  it  is  sometimes  found  in 
connection  \yith  tuberculosis  of  the  lung  and  is  unilateral. 

Hypertrophy  of  the  breast  appears  under  two  varieties — the  physio- 
logical and  the  pathological  hypertrophy.  Physiological  hypertrophy 
is  "very  rare,  and  occurs  during  parturition  and  lactation.  The  tend- 
ency of  the  general  enlargement  when  due  to  this  cause  is  to  become 
smaller  after  "the  gland  has  performed  its  function.  This  variety-  needs 
no  special  description,  and  seldom  if  ever  requires  any  surgical  inter- 
ference. 

The  pathological  hypertrophy  may  he  diffuse  or  circumscribed.  The 
circumscribed  or  partial  hypertrophy  involves  one  or  more  lobules  of  the 
gland,  and  does  not  involve  the  entire  body  of  the  gland,  as  in  the  dif- 
fuse variety.  In  the  partial  hypertrophy  there  is  felt  a  firm  and  circum- 
scribed enlargement  of  the  lobule,  or  if  several  are  involved  the  lobules 
are  held  together  by  loose  fibro-fatty  tissue.  The  mass  is  in  striated 
nodules  radiating  from  the  centre  of  the  gland,  and  generally  toward  the 
axilla  in  the  upper  and  ottter  Cjuadrant  of  the  breast.  These  radiating 
elongated  nodular  masses  do  not  form  adhesions  to  the  integument  cov- 
ering the  gland  or  produce  a  retraction  of  the  nipple,  as  is  the  case  in 
scirilius.  Pain  is  absent  in  this  slow-growing  neoplasm,  and  a  serous 
or  mucoid  discharge  often  exudes  from  the  nipples. 

Partial  hypertrophy  of  the  breast  must  be  differentiated  from  chronic 
mastitis,  tubercular  abscess,  and  adenoma. 

In  chronic  mastitis  the  presence  of  a  subacute  inflammation,  ten- 
derness and  diffuse  swelling,  pain  upon  manipulation,  and  sympathetic 
enlargement  of  the  axillary  glands,  serve  to  distinguish  the  affection. 
In  tubercular  abscess  the  origin  of  the  disease  in  the  body  of  the  gland 
itself  or  else  from  the  bony  parts  underlying  the  gland,  the  history  of 
tul^erculosis,  the  presence  often  of  a  fistula,  the  existence  of  a  wide  area 
of  induration,  the  presence  of  a  hard,  nodular  mass,  with  occasional 
retraction  of  the  nipple,  adhesion  of  the  skin,  and  often  with  a  purulent 
discharge  from  the  nipple,  with,  possibly,  sense  of  fltictuation,  serve  to 
distinguish  this  affection.  In  adenoma  the  absence  of  retraction  of  the 
nipple,  the  age  of  the  patient,  the  presence  of  a  circumscribed  tumor 
freely  movable  under  the  skin,  the  absence  of  pain,  serve  to  distinguish 
this  variety  of  neoplasm. 

The  writer  examined  a  museum  specimen  of  a  tumor  which  was 
removed  by  Mr.  Silcock  of  London  in  which  the  growth  was  supposed 
before  operation  to  be  hypertrophy  of  the  gland.  The  examination  of 
the  growth  revealed  the  presence  of  a  large  adenoma  with  a  distinct 
fibrous  capside,  and  had  a  markedly  lobidar  appearance.  The  tumor 
measured  eighteen  and  a  half  inches  around  the  base.  The  girl  was 
thirteen  years  of  age,  and  the  growth  was  enucleated  without  any 
hemorrhage.     The  nipple  and  breast  were  not  removed. 

Partial  hypertrophy  of  the  breast  is  recognized  by  the  presence  in 
the  gland  of  multii^le  nodules  affecting  lobules,  between  which  are  formed 
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distinct  sulci,  by  the  absence  of  integumentary  adhesions,  and  the  pedun- 
culated feel  to  the  growth. 

Partial  hypertrophy  is  associated  with  incomplete  involution  of  the 
breast  following  lactation,  or  else  occur  in  young  women  of  feeble  health 
and  menstrual  irregularities. 

The  diffuse  hypertrophy  of  the  breast  is  a  rare  disease.  There  are 
several  cases  in  which  enlargement  of  the  breasts  occurred  at  birth  and 
at  about  three  years  of  age.  In  these  children  the  size  of  the  mammse 
was  out  of  all  proportion  to  the  other  organs,  and  the  nipple  discharged 
a  milk-like  fluid.  Menstruation  appeared  in  these  cases,  and  the  signs  of 
puberty  were  obvious.  These  cases  are  mere  surgical  curiosities,  and  are 
mentioned  so  as  not  to  overlook  this  condition  as  it  occurs  in  young  girls. 
The  disease  is  also  observed  at  the  time  of  puberty.  The  writer  had  a 
case  in  which  the  breasts  were  abnormally  large  in  a  young  girl  of  thir- 
teen years  of  age.  The  onset  of  the  menstrual  period  had  a  marked 
influence  upon  the  enlargement,  but  subsequently  the  breasts  became 
diminished  in  size,  so  that  at  the  present  time  the  glands  are  not  much 
larger  than  usual. 

The  disease  also  is  seen  in  adults.  The  cause  of  the  disease  is  unknown, 
but  it  seems  to  be  associated  with  certain  disturbances  of  the  genital 
organs.  This  view  is  corroborated  by  the  fact  that  nearly  all  the  cases 
occur  under  the  twentieth  year,  since  there  is  only  one  case  reported 
after  the  term  of  the  natural  menopause.  These  facts  point  to  the  geni- 
tal organs  as  supplying  the  stimulus  to  the  breasts,  since  it  is  between 
fifteen  and  twenty  that  the  functional  activity  is  greatest. 

In  addition  to  these  causes  a  careful  study  of  the  cases  shows  that 
constant  friction  of  the  breasts,  masturbation,  injury,  or  long-continued 
suckling  is  an  important  etiological  factor. 

In  these  cases  the  breasts  grow  to  be  enormous  in  size,  and  the  disease 
is  usually  associated  with  cessation  of  menstruation,  with  or  without  preg- 
nancy. The  disease  starts  in  consequence  of  the  delayed  appearance  of 
menstruation  or  else  its  sudden  cessation  after  its  establishment.  The 
hypertrophy  begins  without  pain  and  runs  a  most  insidious  course.  At 
first  the  breasts  stand  out  prominently  from  the  chest-wall,  and  later 
on  become  flabby  and  hang  down.  Over  the  periphery  of  the  breast 
dilated  veins  are  visible,  and  the  nipj)les  lose  somewhat  their  promi- 
nence by  the  overgrowing  and  enlarging  mass.  The  skin  remains 
normal,  and  is  free  from  adhesions  to  underlying  structures,  as  in  in- 
flammation of  the  breast.  As  the  disease  advances  the  breasts  assume 
gigantic  proportions,  so  that  they  have  been  observed  to  reach  even 
down  to  the  knees  and  their  weight  to  exceed  that  of  the  entire  body. 
In  consequence  of  this  unsightly  deformity  the  patient  is  unable  to  move 
about,  and  soon  becomes  bed-ridden.  The  weight  of  the  tumors  embar- 
rasses respiration,  and  exhaustion  soon  supervenes.  The  tension  soon 
becomes  very  great,  and  ulceration  appears,  followed  by  the  separation 
of  large  sloughs  and  often  hemorrhage.  At  this  stage  in  the  onward 
march  of  the  disease  pain,  distress,  hemorrhage,  and  septicaemia  soon 
end  the  misery  of  the  patient.  If  pregnancy  is  present,  the  course  of 
the  disease  is  very  rapid,  as  only  a  few  months  are  permitted  for  the 
patient  to  live.  The  disease  seems  to  exist  more  frequently  in  tropical 
climates  and  among  the  negro  race.     The  absence  of  lymphatic  enlarge- 
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ment  and  the  unaltered  condition  of  the  skin  are  most  important  points 
to  consider  in  order  to  dilferentiate  this  condition  from  lipomatons 
growths,  from  cvstic  adenoma,  and  from  sarcoma. 

The  accompanying  Plate  XY .  shows  a  case  of  simpler  hypertrophy  of 
the  breast  occurring  in  an  adult  and  in  the  practice  of  Dr.  Porter,  through 
whose  kindness  the  writer  is  permitted  to  use  the  illustration.  Both  of 
the  breasts  were  removed  with  success.  Another  case  of  hypertrophy  of 
both  breasts  occurred  in  the  practice  of  the  writer  (Fig.  431).    The  patient, 

a  young  girl  thirteen  years  old,  was 
Fig.  431.  sent  to  him  by  Dr.  Calkins  with  the 

following  history :  She  began  to 
have  bilateral  enlargement  of  the 
breasts  at  twelve  years  of  age.  For 
one  year  the  mammae  grew  until 
they  attained  the  size  shown  in  the 
cut.  The  family  history  is  negative, 
and  no  cause  can  be  assigned  to 
account  for  the  increase  in  the  size 
of  the  breasts.  The  enlargement 
was  very  rapid  and  painless.  Upon 
examination  both  mammse  were  very 
much  enlarged,  and  they  were  soft 
and  pendulous.  They  measured  in 
circumference  twenty-eight  inches, 
and  from  the  border  of  the  pedicle 
to  tiie  nipple  eleven  inches.  The 
circumference  was  nineteen  inches 
in  the  smaller  breast  and  twenty- 
eight  inches  in  the  larger.  The 
weight  was  about  six  pounds  each, 
and  so  inconvenienced  the  girl  that 
she  Avas  unable  to  go  about  with 
any  degree  of  comfort.  The  two  breasts  were  removed  at  two  operations 
with  an  interval  of  about  six  months. 

The  treatment  of  circumscribed  hypertrophy  has  reference  to  the 
correction  of  any  menstrual  or  other  disturbances,  and  to  the  application 
of  some  form  of  compression  to  the  swollen  breast.  This  can  be  accom- 
])lished  by  the  careful  use  of  Martin's  elastic  bandage  or  by  a  properly 
fitting  silk  suspensory  bag,  similar  to  one  employed  to  reduce  the  swelling 
in  orchitis.  The  application  of  iodide-of-potash  ointment,  of  oleate  of 
mercury,  or  of  belladonna  ointment  can  be  made,  but  with  little  prospect 
of  success.  The  operation  is  indicated,  because  the  growth  is  not  likely 
to  remain  stationary,  but  shows  a  tendency  to  undergo  degeneration  and 
thus  give  rise  to  sarcoma. 

In  the  diflPuse  hypertrophy  of  the  breast,  since  mechanical  and  internal 
treatment  is  of  no  avail,  a  serious  surgical  operation  is  indicated.  If 
tlie  patient  is  pregnant,  amjxitation  of  the  breast  should  be  deferred  until 
-accouchement  is  accomplished,  and  after  a  suitable  time  the  operation 
should  be  performed  as  in  diffuse  hypertrophy  without  pregnancy. 
Associated  with  pregnancy,  the  prognosis  is  most  unfavorable. 

In  performing  the  operation  hemorrhage  must  be  carefully  guarded 
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against,  since  the  vessels  are  often  very  large  and  retract  out  of  reach  of 
the  surgeon.  The  hemorrhage  was  controlled  by  the  writer  by  transfix- 
ion of  the  breast  with  Wyeth's  needles,  around  the  centre  of  Avhich 
strong  antiseptic  silk  has  been  wound  in  the  form  of  a  figure  of  8.  By 
some  the  elastic  bandage  has  been  employed.  In  the  cases  upon  which 
the  writer  operated  the  bandage  was  used  in  one  case,  and  in  another 
Wyeth's  needles,  and  in  still  another  no  artificial  mechanical  means  were 
employed,  and  each  vessel  was  secured  at  once  by  forceps  as  the  opera- 
tion proceeded.  Williams  collected  the  results  in  22  cases,  and  in  only 
1  did  death  follow,  giving  a  mortality  of  4  per  cent,  for  the  operation. 

Adexoma  of  the  female  breast  is  the  chronic  mammary  tumor  of  Sir 
Astley  Cooper,  the  tumeur  fibrineuse  of  Velpeau,  the  corps  fibreux  of 
Cruveilhier,  or  the  hypertrophie  partielle  of  Lebert. 

Adenoma,  strictly  speaking,  is  an  adeno-fibroma,  since  fibrous  tissue 
is  interwoven  with  the  glandular  hyperplasia.  In  fact,  the  adenoma  has 
its  physiological  prototype  in  a  breast  undergoing  changes  incident  to 
lactation.  Adenoma  differs  anatomically  from  the  normal  gland  in  an 
excess  of  connective  tissue,  and  by  a  departure  from  the  normal  form  and 
size  of  the  glandular  elements,  and  physiologically  by  the  absence  of  the 
secretion  of  milk. 

The  tumor  is  essentially  benign  when  it  presents  in  this  form,  and 
takes  its  origin  from  the  parts  of  the  breast  where  the  fibrous  and  gland- 
ular constituents  are  intermingled.  It  may,  however,  subsequently  de- 
generate into  epithelioma.  This  fact  gives  to  this  tumor  a  peculiar  clin- 
ical significance.  Orth  believes  that  these  tumors  may  originate  from 
the  adventitia  of  the  milk-ducts  or  from  the  surrounding  connective 
tissue  in  conjunction  with  hyperplasia  of  the  gland-tissue.  This 
tumor  is  found  in  healthy  young  women  during  the  period  from 
puberty  to  the  age  of  thirty-five.  The  tumor  is  usually  solitary  and 
movable ;  it  is  also  hard  and  encapsulated,  and  is  generally  about  the 
size  of  a  walnut.  It  is  lobulated,  so  that  the  sensation  experienced  in 
manipulating  it  is  similar  to  that  obtained  by  handling  a  lipoma. 

Raymond  Johnson,  in  an  analysis  of  396  cases  of  tumors  of  the  female 
breast  treated  consecutively  in  the  University  College  Hospital,  found 
that  65  only  were  pure  adenomata,  while  Gross  observed  only  2  among 
649  cases  of  neoplasms  of  the  breast.  The  mixed  variety,  however,  is 
often  found. 

The  adeno-fibroma  affects  the  left  breast  in  a  greater  proportion  of 
cases,  and  it  is  situated  usually  in  the  upper  half  of  the  periphery  of  the 
gland,  though  it  may  be  found  taking  its  origin  from  the  centre  of  the 
gland.  The  adeno-fibroma  grow^s  very  slowdy,  and  after  having  attained 
a  moderate  size  may  remain  quiescent  for  years.  The  tumor,  may,  how- 
ever, under  exciting  causes,  as  pregnancy  or  lactation,  suddenly  start  up 
and  grow  very  rapidly  until  it  attains  a  large  size.  In  the  Huuterian 
Museum  the  writer  examined  one  which  weighed  three  and  a  half  pounds. 
The  clinical  history  of  adeno-fibroma  shows  that  sharp  pain  is  usually 
absent,  although  an  occasional  sense  of  uneasiness  often  pervades  the 
breast,  and  during  menstruation  may  even  amount  to  a  darting,  lan- 
cinating pain.  Mr.  Birkett  mentions  a  case  in  which  great  pain  was 
present,  owing  to  the  inclusion  of  a  nerve  in  the  mass.  In  exceptional 
cases  the  pain  has  been  great — at  least  it  has  been  so  described  by  the 
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patients.  In  these  cases  there  is  an  hysterical  element,  and  the  writer 
has  seen  many  cases  of  adenoma  in  which  the  pain  was  such  as  to  point 
to  the  presence  of  carcinoma.  The  hysterical  element  must  be  considered 
in  nervous  patients.  The  nipple  is  not  usually  retracted,  although  in 
case  the  adeno-fibroma  involves  the  central  portion  of  the  gland  it  may 
cause  a  retraction  of  the  nipple  by  placing  the  lactiferous  ducts  upon  the 
stretch,  which  causes  the  nipple  to  be  drawn  inward.  The  skin  over  the 
tumor  and  breast  is  unchanged  unless  the  tumor  grows  very  rapidly,  in 
which  case  the  tension  is  so  great  as  to  cause  the  skin  to  become  inflamed, 
and  subsequently  to  slough,  and  thus  allow  the  tumor  to  escape  from  its 
environment. 

The  lymphatics  in  the  axilla  are  not,  as  a  rule,  involved  in  the  adeno- 
fibroma,  but  occasionally  they  are  tender  from  a  sympathetic  involve- 
ment. The  mobility  of  the  adeno-flbroma  is  characteristic  of  this  par- 
ticular neoplasm,  since  sarcoma  is  a  fixed  tumor  in  tlie  gland.  In  case 
of  widespread  infiltration  in  the  gland  occurring  in  adenoma,  inflamma- 
tory disturbances  or  else  the  possibilities  of  carcinoma  are  to  be  con- 
sidered. 

Adeno-fibroma  may  occur  in  two  varieties — the  solid  and  the  cystic, 
the  latter  of  which  is  often  termed  adenocele. 

In  the  solid  variety  the  tumor  is  encapsulated,  and  is  usually  found 
in  the  superficial  part  of  the  breast,  but  in  exceptional  cases  is  found  in 
the  centre  of  the  organ.  If  the  growth  is  in  the  periphery  of  the  gland, 
the  skin  is  often  elevated,  so  as  to  be  slightly  irregular.  The  acini  of 
the  gland  are  imbedded  in  the  fibrous  stroma. 

In  the  cystic  variety,  called  also  adenocele,  the  tumor  is  likewise 
encapsulated,  and  the  acini  which  are  imbedded  in  the  stroma  of  fibrous 
tissue  are  dilated  so  as  to  form  cavities  the  interior  of  which  are  lined 
by  epithelium.  From  the  walls  of  these  epithelial-lined  cavities  formed 
by  the  dilated  acini  papillomatous  growths  develop.  The  writer  has 
observed  several  of  these  small  growths  in  one  cyst,  and  in  another  case 
several  cysts  in  the  same  breast,  and  in  the  cysts  there  Avere  multiple 
small  papillomatous  tumors  almost  filling  up  the  entire  cavity. 

The  adenocele  by  its  growth  causes  atrophy  of  the  gland  from  its 
pressure-effects.  The  adenocele  usually  occurs  at  a  later  period  than  the 
fibro-adenoma,  since  the  majority  of  the  cases  are  found  after  thirty  and 
up  to  fifty  years.  The  cystic  variety  attains  a  larger  size  than  the  solid, 
and  may  grow  so  as  to  weigh  ten  or  twelve  pounds. 

The  treatment  of  adeno-fibroma  is  excision  of  the  growth,  since  the 
tumor  is  likely  to  grow  rapidly  in  response  to  some  exciting  cause,  such 
as  traumatism,  pregnancy,  or  lactation.  Removal  is  therelbre  advised, 
because  the  growth  will  not  disappear  spontaneously,  but  may  degene- 
rate into  a  tumor  of  a  malignant  type.  If  the  growth  is  small,  encap- 
sulated, and  movable,  and  tlie  patient  young,  it  can  be  enucleated  with- 
out removing  the  entire  gland  by  jjinching  the  tumor  between  the  thumb 
and  fingers,  so  as  to  push  it  toward  the  periphery  of  the  breast,  and  the 
skin  thus  made  tense  can  be  incised  and  the  tumor  removed  without 
destroying  the  functional  possibilities  of  the  gland. 

The  same  rule  is  observed  in  this  operation  as  in  opening  abscesses 
of  the  breast  as  regards  the  direction  of  tlie  incision,  which  should 
radiate  from  the  nipple  and  be  below  the  level  of  the  nipple,  if  practica- 
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ble,  so  as  to  avoid  a  scar  upon  the  front  of  the  breast.  Dr.  T.  Gaillard 
Thomas  has  suggested  making  an  incision  in  the  fold  of  the  skin  joining 
the  lower  segment  of  the  gland  to  the  thoracic  wall,  and  then  sejjarating 
the  base  of  the  gland  from  the  pectoral  muscle,  after  which  opening  the 
gland  upon  its  posterior  surface  for  the  purpose  of  removal  of  the  tumor. 
In  this  manner  the  disfigurement  of  a  scar  is  avoided  upon  the  front  of 
the  breast.  It  is  important  to  avoid  a  cicatrix,  as  the  scar  destroys  the 
natural  beauty  of  the  female  breast.  In  view  of  the  fact  that  adeno- 
iibroraa  may  become  recurrent  like  the  simple  fibroma,  and  may  be 
converted  into  a  malignant  neoplasm  by  certain  changes  incident  to 
involution  of  the  gland,  it  is  often  necessary  to  remove  tlie  entire  gland, 
especially  if  the  tumor  is  multiple  or  is  large  in  size  or  the  patient  is 
over  thirty-eight  or  forty  years  of  age. 

The  recurrence  of  an  adeno-fibroma  after  removal  by  the  knife  seldom 
occurs.  The  cases  of  a  so-called  return  of  the  adeno-fibroma  in  a  few 
months  after  the  excision  are  not  recurrences,  but  they  are  probably  due 
to  the  fact  that  other  growths  were  overlooked  at  the  time  of  the  origi- 
nal operation.  These  very  small  growths  often  develop  quite  rapidly  in 
response  to  the  stimulus  of  an  operation  upon  the  gland. 

Very  little  can  be  expected  from  local  remedies  such  as  have  already 
been  described.  The  writer  has  observed  a  diminution  in  the  size  of 
the  general  growth,  but  this  was  not  due  to  absorption  of  the  tumor- 
mass  itself,  but  to  the  absorption  of  the  collateral  induration  which  is 
often  observed  in  these  cases. 

Recent  pathological  observations  have  demonstrated  the  possibility 
of  a  degeneration  of  the  adenoma  into  epithelioma  ;  and  in  consideration 
of  this  newly-acquired  knowledge  the  writer  feels  justified  in  advising 
the  removal  of  the  entire  gland  if  the  patient  is  over  thirty -five  years  of 
age,  and  especially  if  the  growth  is  very  painful  and  of  large  size.  If 
this  step  is  not  taken,  the  breast  should  be  carefully  examined  from  time 
to  time,  and  immediate  removal  of  the  gland  be  undertaken  if  any 
enlargement  appears. 

Lipoma  of  the  breast  is  very  rare.  In  2397  cases  of  tumors  of  the 
breast  collected  by  Williams  there  was  not  a  single  case  in  which  the 
disease  developed  from  the  fatty  tissue  of  the  gland.  Lipoma  of  the 
breast  must  not  be  confounded  with  an  increase  of  the  fat  surrounding 
the  gland  or  hypertrophy  of  the  fatty  capsules.  Lipoma  may  grow  from 
the  subcutaneous  fatty  tissue  in  the  skin  covering  the  breast,  or  it  may 
even  grow  from  the  tissue  behind  the  mammse,  but  seldom,  if  ever,  from 
the  gland  itself.  If  a  lipoma  originates  in  the  skin,  it  seldom  attains 
any  appreciable  size,  while  the  lipoma  which  takes  its  origin  from  the 
retromammary  tissue  may  assume  large  proportions.  In  this  case  the 
lipoma  pushes  the  breast  forward,  and  even  by  its  constant  pressure 
causes  the  gland  to  undergo  atrophy.  These  retromammary  lipomata 
weigh  anywhere  from  one  to  twelve  pounds.  In  Pean's  collection  is  a 
lipoma  which  showed  signs  of  ulceration,  and  in  another  case  the  tumor 
proved  to  be  a  fibro-lipoma  and  grew  to  be  a  very  large  neoplasm. 

The  treatment  of  lipoma  of  the  breast  varies  a  little  according  to 
the  situation  of  the  neoplasm.  If  the  tumor  grows  from  the  paramam- 
mary subcutaneous  fatty  tissue,  it  can  be  excised  without  disturbing  the 
breast. 
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The  intramammarv  lipoma  can  als(j  be  enucleated  Avithout  a  sacrifice 
of  the  gland  itself.  In  the  retromainmarv  lipoma  the  breast  must  be 
usuallv  removed  Avith  the  growth  if  there  is  any  difficulty  in  controlling 
the  hemorrhage  or  in  providing  for  free  drainage.  The  breast  under 
these  conditions  has  usually  become  so  impaired  by  pressure  of  the 
tumor  from  behind  that  the  function  of  the  gland  is  lost,  and  there  is 
no  special  advantage  in  leaving  the  gland  without  its  complete  enucle- 
ation. 

Czerny  has  recently  reported  a  case  of  chronic  interstitial  mastitis 
in  which  he  performed  an  amputation  of  the  breast,  and  at  the  same 
time  availed  himself  of  the  opportunity  of  transplanting  a  lipoma  into 
the  wound  to  take  the  place  of  the  excised  breast.  The  lipoma  was 
situated  in  the  lumbar  region.  A  year  after  the  operation  the  patient 
is  reported  as  having  a  well-formed  breast,  and  the  usual  deformity 
following  excision  of  the  breast  was  thus  obviated.  Such  a  procedure 
is  questionable  even  for  cosmetic  effects. 

Chondroma  axd  Osteo:ma. — Chondroma  and  osteoma  of  the  breast 
have  been  observed  in  a  few  cases.  They  are  mere  surgical  curiosities. 
The  tumor  consists  of  cartilage-  or  bone-cells  which  invade  the  stroma 
of  the  gland.  It  is  not  so  uncommon  to  find  imbedded  in  sarcoma  and 
carcinoma  of  the  breast  a  nucleus  of  cartilage  or  of  bone.  The  presence 
of  pure  chondroma  or  osteoma  in  the  breast  is  explained  by  the  dis- 
placement of  such  cells  during  foetal  development.  These  cells  may 
remain  dormant  for  years  until  some  injury  excites  their  proliferation. 
These  tumors  have  been  described  as  appearing  in  the  mammary  region 
and  springing  from  the  ribs  and  sternum. 

The  treatment  consists  of  removal  of  the  growth,  which  ordinarily 
has  no  tendency  to  recur. 

Angio]V£A  of  the  breast  has  also  been  observed  in  a  few  cases.  The 
tumor  consists  of  a  congeries  of  blood-vessels  imbedded  in  the  subcu- 
taneous tissue  covering  the  mammary  gland  or  nipple.  Angioma  may 
affect  the  gland  itself,  as  has  been  reported  by  Bryant  of  London. 

The  vascular  tumor  may  vary  in  size  from  a  pin's  head  to  a  good- 
sized  mushroom.  The  writer  saw  a  specimen  of  very  large  venous 
angioma  which  involved  the  entire  breast.  It  was  said  that  the  integu- 
ment over  the  gland  was  of  a  purplish  hue  and  pulsation  was  well 
marked. 

Excision  of  the  growth  is  the  best  treatment,  care  being  observed 
to  avoid  wounding  the  lactiferous  ducts. 

There  is  nothing  special  in  angioma  affecting  the  skin  over  the  breast, 
and  for  a  full  description  of  the  treatment  of  angioma  the  reader  is 
referred  to  the  article  on  that  subject. 

Papilloma  of  the  female  breast  is  extremely  rare.  AVilliams  in  his 
interesting  and  valuable  book  states  that  out  of  2397  mammary  tumors 
only  .3  papillomata  were  found.  In  a  discussion  of  the  diseases  of  the 
nipple  and  tlie  areola  papilloma  will  be  considered.  Suffice  it  to  say 
in  this  connection  that  a  papillomatous  growth  may  originate  from  the 
lactiferous  duct  and  protrude  at  the  nipple. 

The  treatment  consists  in  excision  of  the  growth  if  it  can  be  per- 
formed without  destroying  the  nipple ;  if  this" is  not  practicable,  the 
entire  breast  must  be  removed. 
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Saecoma  of  the  female  breast  is  not  often  ohserved.  AVilliams 
found  in  1081  cases  of  sarcoma  only  99  of  the  breast,  of  which  5  were 
in  males  and  94  in  females.  This  same  observer  has  pointed  out  the  fact 
that  only  a  little  over  3  per  cent,  of  the  tumors  of  the  female  breast  are 
sarcomata. 

Raymond  Johnson  collected  396  cases  of  tumors  of  the  female  breast 
which  were  treated  consecutively  at  the  University  College  Hospital, 
of  which  only  14  were  sarcoma. 

The  writer  finds  6  cases  of  sarcoma  in  an  analysis  of  his  own  116 
cases  of  primary  neoplasms  of  the  breast,  which  gives  in  his  collection 
a  little  over  5  per  cent,  for  sarcoma  in  the  female  breast. 

Sarcoma  may  take  its  origin  either  in  the  connective  tissue  surround- 
ing the  lactiferous  ducts,  in  which  case  it  is  called  an  adeno-sarcoma,  or 
else  in  the  connective  tissue  outside  of- the  ducts,  in  which  case  it  is 
called  a  pure  sarcoma.  Sometimes  the  arrangement  is  such  that  alveolar 
spaces  are  found  somewhat  similar  to  the  arrangement  of  carcinoma,  in 
which  case  it  is  called  an  alveolar  sarcoma. 

Melanotic  sarcoma  of  the  breast  may  occasionally  occur  (Fig.  432). 

Fig.  432. 


Sarcoma  of  breast  (Deutsche  CMrurgie). 

Mr.  Bryant  of  London  in  his  valuable  book  reports  2  cases — 1  in  which 
the  melanotic  sarcoma  of  the  right  breast  followed  the  removal  of  a 
growth  which  had  originated  in  a  mole  upon  the  left  forearm.  In  the 
other  case  the  melanotic  sarcoma  of  the  breast  followed  the  excision  of 
a  melanotic  tumor  which  originated  in  a  mole  over  the  sternum. 

The  cells  of  which  the  tumor  is  formed  vary.  Thus  Gross  has  shown 
the  percentage  proportion  as  spindle-ceiled  Q^,  round-celled  27,  and 
myeloid  5. 

Paulowsky  described  the  presence  of  certain  protozoa  imbedded  in 
the  cells,  and  Clarke  has  made  the  same  observation. 

In  any  of  the  above-mentioned  varieties  cysts  may  be  found,  the 
manner  of  formation  of  which  will  be  considered  at  length  under  the 
Cystic  Tumors  of  the  Breast. 

The  adeno-sarcoma  forms  the  greater  proportion  of  cases  bv  far,  and 
will  therefore  be  first  clinically  described.  The  tumor  begins  as  a  soli- 
tary circumscribed  hard  lump  in  one  breast.  As  in  carcinoma,  so  in 
sarcoma,  the  left  breast  is  most  often  affected,  but  in  sarcoma,  as  con- 
trasted with  carcinoma,  the  central  part  instead  of  the  peripheral  is  the 
more  often  affected.     In  the  majority  of  the  cases  the  upper  segment  of 
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the  breast,  and  notably  the  upper  axillary  portion,  is  most  frequently 
involved.  In  only  about  2  per  cent,  of  all  the  cases  both  breasts 
are  involved. 

As  the  sarcomatous  nodule  develops  a  fibrous  capsule  surrounds  it,  so 
that  the  cells  with  a  small  portion  of  the  gland-tissue  are  held  within  a 
circumscribed  area  by  a  distinct  capsule.  In  this  respect  the  growth  of 
the  sarcoma  diifers  from  the  carcinoma,  which  is  not  encapsulated,  and 
also  in  another  notable  respect,  in  that  fatty  tissue  is  not  found  in  the 
sarcomatous  nodule,  as  in  carcinoma.  As  the  sarcoma  continues  to  grow, 
cysts  are  often  found  within  the  tumor  surrounded  by  its  cajDsule.  In 
these  cysts  within  the  sarcoma  papillomatous  growths  may  appear,  or  even 
loose  fibroma. 

If  the  glandular  part  of  the  adeno-sarcoma  is  not  changed  in  its  pro- 
cess of  evolution,  no  cysts  will  be  found,  and  the  tumor  will  not  attain 
any  unusual  size  ;  but  if  during  the  development  of  the  tumor  the 
glandular  portions  are  altered  and  the  ducts  or  acini  dilate,  cysts  are 
formed  within  the  encapsulated  mass,  and  these  cysts  may  enlarge  pari 
passu  with  the  other  parts  of  the  tumor,  so  that  the  entire  neoplasm  may 
grow  to  be  of  enormous  size. 

Hemorrhages  may  occur  in  these  cysts,  so  that  they  may  be  rapidly 
enlarged  with  fluid  blood,  or,  again,  the  blood  may  on  account  of  its 
altered  condition  undergo  a  semi-coagulation,  and  these  clots  fill  up  the 
cavities.  Mr.  Bryant  of  London  mentions  a  case  in  which  a  quart  of 
blood  was  removed  by  tapping.  The  non-cystic  adeno-sarcoma  is  not  so 
distinctly  lobulated  in  appearance,  is  of  globular  form  or  occasionally 
ovoid,  and  varies  in  size  from  a  pigeon's  to  a  turkey's  e^^.  The  tumor 
has  a  semi-elastic  but  firm  feel,  the  latter  of  which  varies  according 
to  the  excess  of  fibrous  tissue,  and  the  former  according  to  the  amount 
of  cellular  elements. 

If  an  adeno-sarcoma  which  has  just  been  removed  is  cut  into,  the  sur- 
face has  the  general  appearance  of  flesh,  from  which  the  name  of  "  sar- 
coma "  is  derived.  Horizontal  or  vertical  clefts  are  observed  also,  and 
they  are  formed  by  included  glandular  tissue  in  which  the  remnants  of 
the  lactiferous  ducts  are  imbedded.  These  ducts  are  often  the  seat  of 
minute  cysts  from  slight  dilatation,  and  in  these  small  cysts  broken-down 
cell-debris,  with  occasionally  a  slight  amount  of  fluid,  is  found.  If  the 
cut  surfaces  of  the  tumor  be  carefully  examined,  they  Avill  be  seen  to 
present  a  convex  surface  instead  of  the  concave  or  cup-shaped  appear- 
ance seen  in  carcinoma. 

The  sarcoma  is  usually  rich  in  blood-vessels,  so  that  the  tumor  may 
pulsate  in  a  manner  similar  to  an  aneurysm,  the  differential  character- 
istics of  which  have  already  been  mentioned  in  connection  with  a  study 
of  that  disease.  In  the  round-celled  variety  the  blood-vessels  are  so 
delicate  and  so  numerous  that  they  seem  to  form  channels  between  the 
cells.  The  hemorrhages  in  the  cysts,  together  with  the  cells,  give  rise 
to  the  so-called  malignant  blood-cysts. 

The  cystic  adeno-sarcoma  is  a  much  larger  tumor.  The  skin  over  it 
soon  becomes  congested  and  oedematous,  and  the  superficial  veins  in  the 
integument  are  clearly  outlined.  As  the  tumor  grows  the  skin  becomes 
tense,  and  a  fungous  growth  appears  which  ulcerates  and  forms  the 
so-called  fungus  hjematodes  (Fig.  433).     The  nipple  is  flattened  by  the 
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stretching  of  the  skin  over  the  breast,  but  is  not  usually  retracted  as  in 
carcinoma. 

The  capsule  in  this  variety  still  surrounds  the  mass,  but  in  very  large 
forms  the  capsule  is  often  indistinct,  on  account  of  the  stretching  and 
pressure-effects,  the  latter  of  which  causes  the  capsule  to  undergo  a  cer- 
tain amount  of  atrophy.  In  some  cases  the  limiting  wall  is  lost.  The 
cysts  are  filled  with  albuminous  fluid  and  broken-down  cell-debris,  leu- 
cocytes, corpuscles  of  Gltlge,  and  even  granulo-fatty  material.  If  the 
breast  has  been  removed  at  a  time  when  functional  activity  has  not  long 

Fig.  433. 
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Ulcerating  cysto-sarcoma  of  breast  {Deutsche  Chirurgie). 


ceased,  milk  is  found  in  the  cysts.  Cystic  adeno-sarcoma  may  remain 
quiescent  for  a  long  time,  and  then,  again,  grow  ver}^  rapidly,  so  that 
cases  have  been  observed  in  which  the  tumor  has  weighed  from  five  to 
twenty-five  pounds,  and  in  one  case  reported  by  Velpeau  the  tumor 
weighed  forty-four  pounds  and  measured  forty-four  inches  in  circumfer- 
ence and  fourteen  and  a  half  inches  in  diameter,  and  nearly  two  quarts 
of  fluid  Avere  removed  by  tapping. 

The  axillary  glands  are  not  usually  involved,  unless  in  the  round- 
celled  variety.  The  disease  spreads  along  the  arteries  and  veins,  so  that 
the  adjacent  structures  may  become  infected.  If  these  secondary  growths 
exist,  they  are  peculiar  in  that  they  contain  no  glandular  elements.  The 
fact  must  not  be  overlooked  that  sarcoma  may  occasionally  spread  by  the 
lymphatics,  so  that  dissemination  may  occur  by  the  lymph-channels  as 
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well  as  by  the  blood-vessels,  and  finally  the  disease  may  be  spread  by 
local  recurrence. 

The  disease  seldom  attacks  the  pectoral  muscle  or  fascia.  Dissemi- 
nation may  occur  in  the  viscera.  Gross  has  shown  this  to  be  the  case  in 
18  per  cent,  of  91  cases,  and  Schmoler  found  it  to  be  the  case  in  12  per 
cent.  Dissemination  has  not  been  found  in  the  myeloid  variety.  Local 
recurrences  may  appear  after  removal  by  the  knife,  and  if  glandular  ele- 
ments are  found  in  the  nodules  following  a  second  operation,  it  indicates 
that  either  the  entire  mass  was  not  removed  at  the  first  operation  or  else 
that  a  portion  of  the  gland  left  behind  had  assumed  the  same  malignant 
action.  Gross  states  that  sarcoma  recurs  in  over  60  per  cent,  of  the 
cases,  and  that  57  per  cent,  of  the  recurrences  occur  within  six  months, 
and  that  28  per  cent,  occur  after  the  first  year,  and  only  8  per  cent,  after 
the  second  year,  and  that  the  period  of  immunity  is  longest  in  the  mye- 
loid variety,  and  next  in  point  of  frequency  comes  the  spindle-celled, 
and,  lastly,  the  round-celled ;  and  that  in  the  cystic  variety  the  recur- 
rence follows  in  about  eight  months,  and  in  the  non-cystic  variety  in 
about  thirteen  months. 

The  diagnosis  of  an  adeno-sarcoma  from  an  adeno-fibroma  is  in  the 
early  history  of  the  disease  almost  impossible.  The  differential  diagno- 
sis may  be  made  by  a  study  of  the  following  facts  :  In  the  adeno-fibroma 
the  tumor  affects  young  women,  as  a  rule,  before  the  thirtieth  or  thirty- 
fifth  year,  whereas  in  adeno-sarcoma  it  is  usually  subsequent  to  this 
period.  In  adeno-fibroma  the  tumor  is  distinctly  lobulated,  freely 
movable,  slow-growing,  and  firm  in  consistence  ;  on  the  other  hand,  the 
adeno-sarcoma  is  not  so  distinctly  lobulated,  is  less  freely  movable  owing 
to  its  intimate  connection  with  the  gland  parenchyma,  is  more  rapidly 
growing,  and  is  semi-elastic,  the  degree  depending  upon  the  formation 
of  cysts. 

It  follows  that  the  older  the  patient,  the  less  lobulated  the  feel  of  the 
tumor,  the  greater  the  rapidity  of  the  growth,  the  more  altered  the  ap- 
pearance of  the  skin,  the  more  likely  it  is  that  the  neoplasm  is  an 
adeno-sarcoma. 

The  diflferential  diagnosis  between  sarcoma  of  the  breast  and  carci- 
noma consists  of  the  following  points  :  Sarcoma  is  derived  from  the  meso- 
blast  of  the  foetus,  disseminates  by  blood-vessels,  is  often  encapsulated, 
has  a  late  cachexia,  is  a  tumor  of  middle  life,  is  not  usually  painful,  and 
is  not  generally  accompanied  by  retraction  of  the  nipple  or  by  lymphatic 
or  muscular  or  fascial  involvement.  Carcinoma  of  the  breast,  on  the  other 
hand,  is  derived  from  the  epi-,  meso-,  and  hypoblasts,  disseminates  by 
lymphatics,  is  never  encapsulated,  has  an  early  cachexia,  is  a  tumor 
appearing  during  or  after  the  menopause,  is  usually  very  painful  unless 
it  is  the  colloid  variety,  and  is  generally  accompanied  by  retraction  of 
the  nipple. 

The  treatment  of  sarcoma  of  the  female  breast  is  the  same  as  that  of 
carcinoma,  and  the  technique  of  the  operation  will  be  presently  described. 
While  the  disease  is  not  likely  to  be  so  widespread  as  in  carcinoma,  yet 
it  is  advisable  to  perform  a  thoroughly  radical  operation,  as  clinically 
it  is  impossible  to  determine  whether  or  not  the  growth  has  not  broken 
through  its  capsules  or  adjacent  structures  and  caused  infection  through 
the  medium  of  the  blood-vessels. 
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The  question  of  repeated  operations  is  an  important  one,  since  Gross 
operated  in  1  case  twenty-three  times  and  removed  fifty-two  tumors, 
eleven  years  after  which  there  had  been  no  return  of  the  disease. 

The  writer  has  performed  six  operations  upon  the  same  individual 
for  the  removal  of  sarcoma  in  which  the  primary  growth  took  its  origin 
from  the  axilla  ;  after  Avhich  the  breast  was  removed,  and  then  on  four 
different  occasions  sarcomata  were  removed  from  the  inguinal  region. 
The  patient  has  enjoyed  an  immunity  for  over  three  years,  and  with 
no  manifestation  at  present  of  any  return. 

In  sarcoma  of  the  breast  statistics  are  very  meagre.  Butlin  gives  no 
results  either  as  to  mortality  or  as  to  permanent  recoveries. 

Williams  reports  10  cases  of  sarcoma  of  the  breast  in  which  no  deaths 
occurred  in  consequence  of  the  operation  itself.  The  subsequent  his- 
tories of  only  2  out  of  the  10  cases  are  known.  Death  occurred  in  two 
cases  within  a  short  period  from  the  date  of  the  operation.  The  percent- 
age of  permanent  cures  therefore  amounts  to  zero,  since  no  patient  recov- 
ered so  as  to  be  free  from  the  disease  for  a  period  of  three  years.  It  is 
to  be  regretted  that  nothing  is  known  of  the  8  cases,  since  among  the 
list  there  may  be  some  cases  of  permanent  cures.  Gross  reports  91  cases 
operated  upon,  with  13  per  cent,  of  permanent  cures. 

The  writer  has  had  6  cases  of  sarcoma  of  the  breast  in  which  no  death 
occurred  in  consequence  of  the  operation  itself.  The  subsequent  histories 
are  all  known  :  4  of  the  6  cases  were  permanently  cured,  and  the  remain- 
ing 2  cases  died,  1  from  a  rapid  recurrence  after  pregnancy,  and  the  other 
from  dissemination  in  the  spinal  cord.  This  gives  QQ^  per  cent,  of  per- 
manent cures.  Comparing  these  statistics  wdth  those  of  cancer  of  the 
breast,  it  is  demonstrated  that  the  percentage  of  permanent  cures  is  now 
greater  in  sarcoma  of  the  breast  than  it  is  in  cancer  of  the  breast,  unless 
the  writer's  last  series  of  15  cases  of  carcinoma  be  considered,  the  results 
of  which  are  given  in  discussing  Carcinoma  of  the  Breast. 

Carcixoma  of  the  female  breast  is,  unfortunately,  a  most  frequent 
occurrence.  The  importance  of  a  careful  study  of  this  disease  can  be 
estimated  when  it  is  considered  that  there  were  1387  deaths  from  cancer 
of  the  breast  in  the  United  States  in  1880. 

Dr.  Billings  has  demonstrated  by  statistics  that  carcinoma  of  the 
breast  is  a  disease  W'hich  is  slowly  increasing  in  frequency,  and  that  it  is 
the  cause  of  a  larger  proportion  of  deaths  in  nations  which  have  reached 
the  highest  state  of  civilization.  Further,  the  importance  of  an  inves- 
tigation of  this  disease  becomes  apparent  when  it  is  considered  that  it 
has  been  stated  that  50  per  cent,  of  the  cases  of  carcinoma  of  the  female 
breast  die  within  three  years,  and  that  33  per  cent,  die  within  two  years. 
With  the  exception  of  the  uterus,  carcinoma  is  found  in  the  breast  more 
frequently  than  in  any  other  part  of  the  body,  and  of  all  neoplasms  of 
the  female  breast  a  little  over  80  per  cent,  are  carcinoma. 

Williams  has  stated  as  the  result  of  his  investigation  that  in  England 
and  Wales  there  are  10,000  women  at  the  present  time  suffering  from 
carcinoma  of  the  breast,  and  the  same  observer  has  shown  in  a  most 
interesting  analysis  of  13,824  primary  neoplasms  collected  from  four 
large  metropolitan  hospitals  in  London,  covering  a  period  from  sixteen 
to  twenty-one  years,  that  2422,  or  17  per  cent.,  of  the  tumors  belong  to 
the  breast,  and  of  these  25  originated  in  the  male  and  the  remaining 
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2397  in  the  female.  In  other  words,  99  per  cent,  of  all  neoplasms  of 
the  breast  occur  in  females.  The  left  breast  is  the  more  frequent  seat 
of  the  disease,  although  the  proportion  is  not  very  large,  and  both  breasts 
are  affected  in  only  about  from  1  to  2  per  cent,  of  the  cases. 

The  situation  of  the  cancer  in  the  l^reast  in  the  inaiMrity  of  the  cases 
is  in  the  periphery  of  the  gland.  The  reason  of  this  is  probably  due  to 
the  fact  that  the  acini  are  found  in  greater  numbers  in  the  periphery 

than  in  the  central  part  of 
Frr;.  434.  the  gland.    More  than  half 

V      -  of  the  cases  of  mammary 

:^^  _.        cancers  are  situated  in  the 

^  -  -/-^  ,  upper  segment.  The  dis- 
ease appears  in  the  greatest 
frequency  in  the  upper  seg- 
ment, and  more  especially 
in  the  upper  and  outer  seg- 
ment, than  the  lower,  and 
least  of  all  in  the  sternal 
portion  of  tlie  gland. 

The  accompanying  cut 
(Fig.  434 ),  kindly  furnished 
by  Mr.  Jackson  Clarke, 
shows  enlargement  of  the 
lymphatic  nodules  just  be- 
neath the  border  of  the  pec- 
toralis  muscle,  and  illus- 
trates the  rule  already  given 
that  in  lymphatic  enlarge- 
ment the  pectoral  gland  be- 
comes first  involved  before 
the  axilla.  The  cut  also 
shows  an  extension  of  the 
disease  into  the  axillary 
lymphatic  ganglia.  Both 
the  pectoral  and  axillary 
nodules  are  connected  with 
the  original  growth  by  in- 
durated lymphatic  vessels. 
]\Ir.  Clarke  believes  that 
some  part  of  every  scir- 
rhus  is  cystic,  and  that  in 
the  cysts  are  to  be  found 
fat-like  masses  the  size  of  a 
pin's  head. 

The  writer  has  seen  an 

atro]:)hic   carcinoma   which 

^     .  ,  ^  ^  had   been   present    for   six 

Carcinoma  of   breast,  showing  nodules  in  Ivinphatics  of  i        i  •   i.         i  j. 

axiua  (Clarke).      '^"- '^i"^va-Mics  or     years,  and  which  only  at- 
tained the  size  of  a  large 
hickory-nut.     TJie  growth  was  removed,  and  four  vears  subsequentlv  it 
had  not  returned. 
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Mr.  Clarke  believes  that  in  certain  cysts  of  the  breast  there  is  reached 
an  intermediary  stage  in  which  an  adenoma  may  grow  in  consequence 
of  certain  stimulus,  or,  if  there  is  a  predisposition  to  carcinoma  and  the 
patient  over  forty-five,  a  pure  carcinoma  may  develop.  This  is  a  most 
important  observation,  since  it  serves  to  explain  in  glandular  cvsts  the 
development  of  adenoma  in  one  case  and  that  of  cancer  in  another. 

In  studying  the  signs  and  symptoms  of  carcinoma  of  the  female 
breast  it  is  important  to  inquire — First,  into  the  historv  of  hereditv, 
since  a  certain  proportion  of  the  cases  show  a  tendencv  in  that  direction. 
The  percentage  of  cases  due  to  heredity  is  variouslv  estimated  bv  dif- 
ferent observers.  Bryant  gives  12  per  cent,  in  600  cases ;  Gross,  9  per 
cent. ;  Paget,  33  per  cent. ;  Xunn,  29  per  cent. ;  and  Williams,  24  per 
cent,  in  his  136  cases. 

Second,  into  the  history  of  traumatism  of  the  breast,  since  nearlv  12 
per  cent,  of  the  cases  of  carcinoma  of  the  breast  give  a  historv  of 
injury.  The  percentage  in  traumatism,  like  heredity,  is  variouslv  esti- 
mated by  different  observers ;  thus  Gross  gives  as  the  result  of  his 
experience  8  per  cent. 

Third,  an  inquiry  should  be  instituted  in  reference  to  the  presence  of 
any  distress  or  overwhelming  sorrow  or  great  financial  loss,  since  such 
shocks  predispose  patients  to  the  dangers  of  malignant  disease  bv 
depressing  the  general  vitality. 

In  regard  to  the  physical  signs,  the  one  of  greatest  importance 
is  the  harchiess  of  the  growth.  This  characteristic,  however,  is  occa- 
sionally wanting  in  women  who  have  a  superabundance  of  fat  in  the 
mammse,  or  in  those  cases  where  the  disease  runs  an  unusually  rapid 
course. 

Lymphatic  enlargement  is  also  a  prominent  early  sign  of  mammary 
cancer,  although  occasionally  the  involvement  is  obscured  by  fat.  The 
glands  of  both  axillae  should  always  be  examined,  since  a  sympathetic 
enlargement  from  pregnancy  or  a  previous  mammary  abscess  may  ex- 
plain the  existence  of  any  increase  in  the  size  of  the  axillary  glands. 
The  infiltration  of  these  glands  in  carcinoma  of  the  breast  is  explained 
by  the  fact  that  the  epithelial  cells  are  carried  by  the  lymph-current 
through  the  lymph-channels  to  the  axillary  nodes,  and  if  the  clavicular, 
subscapular,  and  substernal  glands  can  be  felt,  they  will  also  be  often 
found  infected.  In  other  words,  lymphatic  enlargement  is  the  result 
of  epithelial  cells  lodged  in  the  nodes,  and  these  foci  are  identical  with 
the  primary  focus. 

In  some  cases  the  lining  membrane  of  the  lymphatic  ducts  becomes 
infiltrated  with  epithelial  cells,  and  thus  the  disease  spreads  from  the 
central  focus.  Visceral  infiltration  may  also  be  present,  in  which  case 
it  is  due  to  the  presence  of  epithelial  cells  which  have  been  carried  off 
by  the  vessels  to  the  distant  internal  organs. 

The  presence  of  axillary-gland  involvement  is  the  most  important 
sign  of  carcinoma  in  the  female  breast.  Klister  submitted  to  careful 
microscopical  analysis  the  glands  removed  in  117  cases  of  carcinoma 
of  the  breast,  and  in  only  2  cases  out  of  the  117  did  he  fail  to  find 
unmistakable  evidences  of  carcinomatous  infiltration.  Mr.  Gibbes  has 
also  verified  this  opinion  in  his  excellent  article  on  the  formation  of 
secondary  growths  in  carcinoma.     He   has  proved  that   carcinomatotis 
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infiltration  is  found  in  the  axillary  glands  even  when  by  other  means 
than  the  microscope  the  infiltration  cannot  be  recognized. 

Usually  the  lymphatics  which  connect  the  primary  focus  with  the 
secondary  deposits  are  free  from  infiltration,  although  Broca  asserts  that 
one  case  in  every  twenty  shows  signs  of  infiltration.  The  lymphatic 
nodes  first  involved  are  those  situated  upon  the  thoracic  wall  upon  the 
inner  side  of  the  axilla,  just  beneath  the  border  of  the  pectoralis  major 
muscle.  If  the  lymphatic  nodes  become  large,  they  obstruct  the  venous 
return,  and  in  consequence  oedema  occurs  in  the  arm. 

The  presence  of  any  secondary  bone  affection  is  a  very  strong  evi- 
dence of  the  presence  of  carcinoma  of  the  breast,  since  it  is  not  uncom- 
mon to  find  the  femur  infiltrated  with  carcinoma  in  connection  with 
mammary  cancer,  in  which  case  fracture  of  the  bone  is  a  sequence. 
The  writer  has  seen  two  cases  of  fracture  of  the  femur  occurring  in 
mammary  cancer  after  removal  of  the  breast — one  a  year  after  the 
operation,  and  the  other  five  years.  The  cortex  is  pressed  upon  by  the 
growth,  and  the  bone  in  consequence  becomes  very  thin,  and  a  fracture 
occurs  without  any  special  violence. 

In  the  first  case  mentioned  the  patient  sustained  her  fracture  by 
simply  turning  over  in  bed.  The  dissemination  of  cancer  into  the 
bones,  notably  the  femur  and  the  humerus,  also  the  ribs  and  sternum 
and  vertebrae,  occurs  as  a  late  phenomenon,  and  is  usually  accompanied 
by  rheumatic  pains.  The  cortex  of  the  affected  bones  is  thin,  the  medul- 
lary canal  is  enlarged,  and  the  inorganic  salts  are  greatly  diminished. 
The  Haversian  spaces  are  also  enlarged  and  contain  fat.  Pathological 
fracture  of  the  bones  may  occur  in  sarcoma,  but  in  this  variety  of  malig- 
nant disease  the  tumor  usually  primarily  aiFects  the  bone. 

Retraction  of  the  nipple  may  or  may  not  be  present.  In  the  olden 
descriptions  of  cancer  of  the  breast  much  emphasis  was  placed  upon  the 
fact  that  the  nipple  was  drawn  inward.  Gross  states  that  it  is  present 
in  a  little  over  50  per  cent,  of  the  cases.  Further  pathological  inves- 
tigations have  shown  the  fallacy  of  relying  too  much  upon  this  local 
phenomenon  as  a  sign  of  carcinoma  of  the  breast  (Plate  XVL). 

The  situation  of  the  cancerous  nodule  influences  the  amount  of 
retraction.  It  tends  to  draw  the  nipple  out  of  its  normal  relations,  and 
to  cause  it  to  point  in  the  direction  of  the  growth  itself.  Gross  also 
states  that  about  5  per  cent,  of  the  cases  of  retraction  of  the  nipple  are 
found  in  connection  with  innocent  tumors.  Too  much  importance  must 
not  be  placed  upon  this  generally  accepted  sign.  The  writer  has  lately 
seen  two  so-called  tumors  of  the  breast  in  each  of  which  a  simple  cyst 
in  the  centre  of  the  gland  caused  marked  involution  of  the  nipple ;  also, 
he  has  observed  the  same  condition  arise  in  consequence  of  an  attack 
of  acute  mastitis,  especially  in  those  cases  in  which  suppuration  followed 
the  inflammatory  attack.  Retraction  of  the  nipple  may  result  from  an 
injury  received  in  early  life,  or  in  adult  life  it  may  be  drawn  inward  by 
the  action  of  longitudinal  organic  muscular  fibres.  It  is  observed  occa- 
sionally, as  has  already  been  mentioned,  in  connection  with  chronic  and 
tuberculous  and  syphilitic  mastitis,  as  well  as  in  abscess,  more  especially 
when  the  induration  is  situated  in  the  central  part  of  the  gland. 

Dimpling  is  another  sign  of  importance,  and  is  brought  out  by 
moving  the  skin   over  the  growth  in  the  early  stages,  and  is  a  con- 
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SeirrhiAS  of  Breast,  showing  Glands  of  Fat  Interspersed  Throughout  the 
Cancerous  Mass;  also  Sho-wing  Retraction  of  Nipple.     (Richardson.) 
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dition  which  precedes  puckering.  The  skin  is  very  soon  more  or  less 
depressed,  and  this  condition  is  caused  by  the  contraction  of  the  sus- 
pensory ligaments  of  Sir  Astley  Cooper.  The  amount  of  dimpling  is 
influenced  by  the  extent  of  the  cancerous  infiltration  of  the  lobes.  Be- 
sides, retraction  of  nipple  and  dimpling  and  puckering  of  the  skin,  infil- 
tration of  the  skin  is  shown,  and  also  ulceration. 

The  puckering  of  the  integument  over  the  gland  is  a  valuable  sign, 
and  occurs  early  in  a  scirrhus  which  takes  its  origin  from  the  periphery 
of  the  gland,  and  later  when  the  tumor  has  a  central  origin.  The  puck- 
ering is  caused  by  a  contraction  of  the  suspensory  ligaments  of  Sir  Astley 
Cooper,  and  occurs  at  the  time  when  the  skin  becomes  adherent  to  the 
gland.  The  puckering  thus  is  a  permanent  retraction  similar  to  that 
of  the  nipple.  In  the  encephaloid  variety  of  cancer  the  puckering  is 
usually  absent.  The  puckering  is  caused  by  the  spread  of  the  disease 
from  one  lobe  to  another,  or  from  one  lobe  to  the  tissues  surrounding 
the  gland  and  beneath  the  skin. 

The  presence  of  immobility,  which  indicates  adhesion  to  the  pectoral 
muscle,  is  a  sign  of  great  value,  although  it  appears  rather  late  in  the 
history  of  the  disease.  The  same  may  be  said  also  of  infiltration  of 
epithelial  cells  in  the  skin. 

Discharge  from  the  nipple  is  present  as  a  sign  of  carcinoma,  accord- 
ing to  Gross,  in  about  7  per  cent,  of  the  cases.  It  is  a  valuable  early 
sign,  indicating  cancer  of  the  female  breast  in  a  woman  who  has  passed 
her  fortieth  year.  The  amount  is  very  slight,  and  consists  of  only  a  few 
drops  of  albuminous-looking  fluid  which  is  occasionally  tinged  with 
blood.  It  must  be  remembered  also  that  cystic  disease  of  the  breast 
and  certain  solid  tumors  often  give  rise  to  the  same  phenomenon.  The 
fact  also  must  not  be  overlooked  that  a  discharge  from  the  nipple  may 
be  caused  by  catamenial  irregularities  and  by  certain  diseases  of  the 
organs  of  generation.  A  chemical  analysis,  also  a  microscopical  exam- 
ination of  the  discharge  from  the  nipple,  should  be  made  in  order  to 
ascertain  if  possible  its  character. 

Pain  is  usually  present  in  carcinoma  of  the  breast.  It  is  wanting 
only  in  exceptional  cases.  Its  absence,  however,  in  no  sense  can  elim- 
inate the  existence  of  the  disease.  It  is  not  so  likely  to  be  an  early 
symptom  in  carcinoma  as  it  is  in  the  inflammatory  affections  of  the 
gland  or  in  some  benign  tumors.  When  the  carcinoma  has  attained  an 
appreciable  size  the  pain  is  described  by  the  patient  as  throbbing,  dart- 
ing, and  lancinating.  Tlie  pain  is  not  constant,  but  intermittent,  and 
may  shoot  up  into  the  axilla  or  down  the  arm  or  be  felt  under  the  clav- 
icle, and  even  behind  upon  the  scapula,  thus  radiating  according  to  the 
distribution  of  the  nerve-filaments  already  described. 

The  existence  of  visibly  enlarged  and  dilated  superficial  veins  over 
the  gland  is  usually  present  as  a  sign  of  carcinoma  as  well  as  sarcoma, 
especially  in  the  later  stages  of  the  disease. 

Cachexia  in  mammary  cancer  is  sure  to  become  established.  It  is 
a  symptom,  however,  which  occurs  late  in  the  history  of  the  disease. 
The  skin  becomes  pale,  the  appetite  is  lost,  the  patient  is  weak,  sleej^  is 
disordered,  and  finally  death  ensues  from  asthenia,  the  result  of  general 
toxaemia. 

Leucocytosis  is  a  symptom  of  mammary  cancer.     Some  interesting 
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changes  are  found  by  an  examination  of  the  blood.  The  number  of  the 
red  blood-corpuscles  is  diminished,  and  that  of  the  white  corpuscles  is 
nearly  doubled,  while  the  hsemoglobin  is  diminished  about  four-fifths 
of  the  normal  amount.  This  is  not  the  case  in  sarcoma  of  the  breast 
or  in  any  of  the  benign  growths  of  the  breast. 

Freund  in  an  interesting  article  on  diagnosis  of  carcinoma  of  the 
breast  has  shown  that  there  is  an  excess  of  sugar  in  the  blood. 

If  a  carcinoma  which  has  just  been  removed  be  cut  into  by  the 
pathologist,  certain  characteristic  features  are  usually  present.  The  mass 
is  crisp  and  becomes  concave  upon  section,  showing  streaks  or  bands 
of  whitish  color,  and  studded  here  and  there  with  yellow  spots  which 
are  fatty  islands.  The  concave  surface  is  caused  by  shrinking  of  the 
stroma  following  its  invasion.  If  the  concave  mass  be  scraped  with 
a  knife,  there  will  be  found  upon  the  blade  a  succulent  fluid  which  is 
known  as  cancer-juice.  This  fluid  is  composed  of  epithelium  which  is 
scraped  off  from  the  alveoli,  which  in  carcinoma  are  filled  with  epithelial 
cells. 

The  recurrence  of  carcinoma  of  the  female  breast  after  the  removal 
of  the  gland  is  a  subject  fraught  with  great  interest. 

Williams  has  collected  from  Gross  496  cases,  to  which  he  added  47 
cases  of  his  own,  and  showed  that  recurrence  took  place  in  83  per  cent, 
of  the  cases  in  the  mammary  region,  and  in  the  axillary  in  about  15  per 
cent.  Gross  has  shown  that  dissemination  occurred  in  17  per  cent,  in  a 
series  of  1036  cases.  Williams  has  also  shown  that  the  recurrence  in  60 
per  cent,  of  the  cases  occurred  within  the  first  six  months,  and  of  these 
40  per  cent,  occurred  within  the  first  three  months. 

Secondary  recurrences  may  also  occur,  and  even  third  and  fourth 
recurrences  are  observed.  The  writer  has  now  under  observation  a 
patient  in  whom  nearly  a  dozen  recurrences  have  taken  place,  but  who 
is  at  present  free  from  the  disease.  In  this  patient  more  than  one  hun- 
dred and  fifty  distinct  carcinomatous  nodules  have  been  removed  from 
time  to  time. 

The  recurrence  of  carcinoma  of  the  breast  is  influenced  by  the  period 
of  time  from  the  appearance  of  the  growth  to  the  date  of  the  operation. 
.  After  a  thorough  search  into  the  literature  of  the  subject  to  ascertain 
to  what  extent  the  duration  of  the  disease  before  operation  influenced 
the  question  of  recurrence,  statistics  furnish  no  accurate  data  upon 
this  point.  In  a  study  of  my  own  cases  bearing  upon  this  subject  it 
was  found  that  in  all  the  cases  in  which  a  permanent  cure  for  three 
years  or  more  was  accomplished  the  tumors  were  removed  on  an  average 
of  six  months  from  the  date  of  their  first  recognition  in  the  breast.  It 
is  also  an  interesting  clinical  fact  that  in  many  of  the  cases  of  permanent 
cure  the  axillary  glands  were  not  indurated,  or  at  least  there  was  no 
outward  evidence  of  an  invasion. 

In  all  probability,  within  six  months  from  the  date  of  the  first  ap- 
pearance of  the  induration  in  the  breast  the  axillary  glands  are  not 
infected.  That  it  is  possible  for  the  glands  to  become  infected  within 
this  period  of  time  is  well  established.  In  other  words,  the  earlier  the 
disease  can  be  detected  and  operated  upon  the  better  the  prognosis  as 
regards  any  recurrence,  and  in  a  large  number  of  the  cases  the  disease 
can  be  diagnosticated  at  a  time  before  g-landular  infection  has  taken 
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place ;  and  if  the  tumor  can  be  removed  within  six  months  from  its 
incipiency  and  the  axillary  glands  and  fatty  tissue  be  dissected  out,  and 
likewise  the  pectoral  fascia  and  the  j^erimammary  fat  and  paramammary 
areolar  tissue,  the  prognosis  will  yield  brilliant  results. 

Great  stress,  therefore,  should  be  placed  upon  the  early  recognition 
of  the  disease,  and  likewise  upon  the  complete  removal  of  the  tumor,  for 
the  results  show  that  recurrence  can  be  usually  prevented  by  carrying 
out  these  rules. 

The  recurrence  of  carcinoma  of  the  breast  is  influenced,  again,  by 
the  extent  to  which  infiltration  has  taken  place  by  any  one  or  all  of  the 
three  well-recognized  ways  of  dissemination.  When  the  tumor  has 
existed  long  enough  to  show  evidence  of  glandular  enlargement  or  in- 
tegumentary infiltration  or  metastatic  deposit,  the  disease  has  been 
present  for  some  time.  If  the  breast  and  its  adjacent  structures  are 
removed  with  the  axillary  glands  and  fatty  tissue  in  the  axilla,  there  is 
still  a  prospect  of  success ;  but  if  metastatic  deposits  have  occurred  in 
the  distant  visceral  organs,  there  is  no  hope  for  recovery. 

In  regard  to  the  first  two  ways  of  infection  :  if  the  area  is  circum- 
scribed, the  radical  operation  may  be  successful  if  all  the  glands  and 
integuments  are  removed,  but  if  the  case  has  become  infected  by  the  third 
way  of  dissemination,  there  is  no  opportunity  offered  by  any  surgical 
operation  to  save  the  patient.  The  question,  then,  is,  if  the  infection  has 
occurred  within  specific  limitations  by  the  first  and  second  ways  of  dis- 
semination— i.  e.  by  lymphatic  infiltration — and  by  contiguous  dissemi- 
nation there  is  a  prospect  of  cure  offered  by  a  radical  operation.  If,  on 
the  other  hand,  the  infection  has  spread  by  the  third  way,  which  is  by 
visceral  metastasis,  there  is  no  hope  for  a  cure.  It  is  a  clinical  fact 
worthy  of  attention  that  of  the  cases  in  which  secondary  infection  from 
the  breast  has  occurred,  nearly  90  per  cent,  of  them  invade  the  axilla, 
or,  in  other  words,  the  disease  has  disseminated  in  nearly  every  case  by 
a  way  that  is  amenable  to  treatment  by  surgical  operation  if  taken  in 
time.  It  is  also  a  clinical  fact  of  a  startling  character  that  in  cases 
where  metastases  have  occurred  nearly  50  per  cent,  involve  the  lung  or 
pleura,  and  it  can  be  demonstrated  that  in  the  majority  of  cases  the 
axillary  involvement  antedates  the  lung-and-pleura  infection  by  several 
months ;  which  points  logically  to  an  important  fact,  that  excision  of  the 
axillary  glands  is  an  imperative  step  in  the  operative  technique  with  a 
view  to  avoid  recurrence  of  the  growth  after  removal. 

It  may  be  necessary  to  make  an  extensive  dissection.  In  one  of  the 
writer's  cases  the  pectoral  muscle  was  removed,  and  then  the  glands 
surrounding  the  axillary  and  subclavian  vessels.  In  this  case  permis- 
sion was  given  to  remove  the  arm  at  the  shoulder-joint  if  necessary  to 
make  the  operation  complete.  Dissemination  was  by  the  first  and  second 
ways,  and  no  recurrence  ever  followed  this  dangerous  operation.  Seven 
years  later,  however,  metastasis  occurred  in  the  brain.  Here  complete 
operation  prevented  the  further  spread  of  the  disease  by  the  first  and 
second  ways  of  infection,  but  it  did  not  prevent  a  metastasis,  which  is 
the  third  way  of  dissemination.  In  this  case,  with  so  long  a  period  of 
immunity,  it  is  possible  that  the  pulmonary  growth  might  have  been 
primary,  and  occurring  independently  at  this  late  date.  Surgical  inter- 
ference can  prevent  recurrence,  because  in  90  per  cent,  of  the  cases  the 
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return  of  the  disease  can  be  combated,  or  even  prevented,  by  removal 
of  the  axillary  glands  muscle  and  fatty  tissue,  in  addition  to  the  com- 
plete removal  of  the  breast. 

The  recurrence  of  carcinoma  of  the  breast  is  influenced  also  by  the 
radical  character  of  the  operation  itself. 

No  procrustean  rule  can  be  laid  down  in  regard  to  the  extent  or  cha- 
racter of  the  operation  for  the  removal  of  carcinoma  of  the  breast  which 
would  meet  the  exigencies  in  every  case.  A  radical  operation  in  one 
case  would  be  an  unjustifiable  one  in  another  case.  For  example,  in  one 
patient  upon  whom  the  writer  operated  it  was  necessary,  besides  remov- 
ing the  breast  and  all  its  subjacent  tissue,  and  the  axillary  glands  and 
fat,  the  pectoral  fascia  and  the  pectoral  muscle,  to  also  excise  the  ribs, 
the  removal  of  which  exposed  to  view  the  pleural  cavity.  The  ribs 
were  involved  in  the  carcinomatous  infiltration,  and  were  thin  and  eroded 
through  the  maliguant  ulcerative  process.  It  is  very  unusual  to  find  the 
ribs  involved  and  to  excise  them  during  an  operation. 

The  radical  character  of  this  operation  would  be  no  index  to  guide 
the  surgeon  in  another  case,  and  consequently  a  radical  operation  must 
be  performed  with  certain  limitations  suited  to  the  special  case.  There 
is,  however,  a  standard  operation  which  is  none  too  severe  to  meet  the 
necessary  conditions  in  every  case.  The  uniform  classical  operation 
should  include  the  entire  breast-gland,  all  the  fatty  areolar  connective 
tissue  in  the  vicinity,  the  integument  over  the  circumscribed  area  of  the 
tumor,  and  as  much  more  as  is  necessary,  leaving  out  of  consideration 
altogether  the  question  of  flaps  to  cover  the  wound ;  and  finally  the 
pectoral  fascia  with  the  muscle. 

Dr.  Halsted  has  demonstrated  that  the  pectoral  fascia  is  involved  in 
many  cases  of  carcinoma  of  the  breast,  although  to  the  naked  eye  or  to 
the  sense  of  the  touch  this  infiltration  may  not  be  apparent.  The  w^riter 
has  been  able  to  verify  this  opinion  in  several  cases,  but  is  aware  that 
surgeons  will  dissent  from  this  severe  method  of  operating,  on  the  ground 
that  they  can  refer  to  cases  where  a  less  serious  operation  has  been  per- 
formed and  no  return  of  the  disease  followed. 

In  the  radical  operation  the  death-rate  is  reported  over  three  times  as 
great  where  the  complete  operation  is  performed,  in  contrast  to  the 
incomplete ;  but  these  figures  include  cases  of  preanti septic  surgery,  and 
are  therefore  misleading. 

In  my  cases  of  carcinoma  of  the  breast,  if  the  case  of  haemophilia  is 
excluded,  there  was  no  death  due  to  the  operation.  These  operations 
were,  as  a  rule,  radical  in  the  sense  in  which  the  term  is  used,  and 
instead  of  7  per  cent,  or  14  per  cent,  or  23  per  cent.,  there  has  not  been 
a  death  due  to  the  operation.  With  every  convenience  at  hand  for  per- 
forming the  radical  operation,  and  with  antiseptic  precautions,  the  ope- 
ration is  perfectly  safe  beyond  the  ordinary  risks  which  attend  the  most 
trivial  operation  in  which  an  ansesthetic  is  employed. 

No  patient  should  die  from  ordinary  hemorrhage  or  from  septicsemia, 
or  from  any  of  the  remote  causes  due  to  the  operation. 

The  direct  influence  upon  the  recurrence  of  the  tumor  of  the  cha- 
racter of  the  operation  is  illustrated  by  the  fact  that  27  per  cent,  more  of 
the  cases  of  recurrence  followed  the  incomplete  operation  as  contrasted 
with  the  complete. 
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The  question  of  mortality  of  the  operation  itself  is  one  of  importance, 
for  it  is  obviously  of  no  avail  to  remove  completely  a  carcinoma  of  the 
breast,  and  enucleate  the  axillary  glands,  and  tear  out  the  axillary  loose 
fatty  tissue,  if  the  patient's  life  is  to  be  sacrificed  in  the  performance  of 
the  operation  itself.  After  a  careful  study  of  the  published  mortalitv  of 
the  operation  the  writer  is  convinced  that  it  is  the  result  of  this  investi- 
gation that  has  made  surgeons  too  conservative.  To  be  sure,  the  death- 
rate  of  the  operation  is  very  high,  and  it  is  difficult  to  account  for  this 
excessive  mortality.  For  example,  a  reference  to  the  published  reports 
made  by  surgeons  reveals  the  fact  tliat  the  mortality  of  amputation  of 
the  breast,  including  both  the  complete  and  incomplete  operations,  was 
in  Gross's  cases  about  10  per  cent.  ;  in  Oldekop's  cases,  9  per  cent. ;  in 
Sir  Joseph  Lister's  cases,  reported  by  Mr.  AVatson  Cheyne,  about  8  per 
cent.  ;  in  Butlin's  cases,  7  per  cent.  ;  in  Prof  Billroth's  clinic,  about  23 
per  cent. ;  in  Prof.  Fischer's  clinic,  20  per  cent.  ;  in  Prof.  Esmarch's 
clinic,  about  10  per  cent. ;  in  Prof.  Kiister's  clinic,  about  14  per  cent. 
In  another  list  of  operations,  published  by  Billroth,  the  mortality  is 
about  15  per  cent.  In  a  still  later  list  of  68  cases  performed  by  Bill- 
roth there  is  a  death-rate  of  about  6  per  cent.  In  the  writer's  cases  of 
amputation  of  the  breast  the  death-rate  was  1.47  per  cent.  If  the  one 
case  of  death  which  was  due  to  continuous  bleeding  in  a  patient  suffering 
from  haemophilia  be  excluded,  as  it  can  be  with  propriety,  there  is  no 
mortality  whatever  connected  with  the  operation  in  the  writer's  series 
of  71  cases  of  amputation  of  the  breast. 

Before  finishing  this  most  important  part  of  our  subject  a  strong  pro- 
test should  be  made  against  Mr.  Butlin's  views  in  regard  to  partial  am- 
putations of  the  breast  in  cases  of  carcinoma  of  the  gland.  AYhile  the 
writer  has  been  deeply  and  profoundly  impressed  with  a  study  of  his 
book  on  malignant  disease,  he  cannot  indorse  Butlin's  opinions  in  regard 
to  incomplete  operations  upon  the  breast  for  carcinoma.  It  is  advised 
in  every  case,  with  no  exception,  to  remove  the  entire  breast  with  tlie 
pectoral  fascia  and  the  lymphatic  glands  as  the  minimum  operation  in 
the  most  insignificant  scirrhus. 

The  operation  in  nearly  all  cases  must  extend  beyond  the  limits  of 
the  breast  and  include  a  most  radical  one.  In  support  of  this  view  it 
may  be  mentioned  as  a  matter  of  clinical  evidence  that  the  recurrences 
of  the  disease  in  the  writer's  cases  are  much  less  frequent  (1.47  per  cent.), 
when  a  sufficiently  radical  operation  has  been  performed. 

The  last  reason  to  strengthen  the  argument  that  the  operations  should 
be  more  radical  in  order  to  prevent  recurrences  is  the  report  of  Kiister, 
who  submitted  to  careful  microscopical  analysis  the  glands  removed  in 
117  cases  of  carcinoma  of  the  breast,  and  in  only  2  cases  out  of  the 
117  did  he  fail  to  find  unmistakable  evidence  of  carcinomatous  infiltra- 
tion. No  sounder  argument  could  be  advanced  than  one  based  upon  this 
report ;  and  it  is  thus  evident  that  not  only  the  breast  must  be  removed, 
but  also  the  axillary  glands,  in  order  to  minimize  the  dangers  of  recur- 
rence of  the  disease.  Mr.  Gibbes  has  also  verified  this  opinion  in  his 
excellent  article  on  the  formation  of  secondary  growths  in  carcinoma. 
He  proved  that  carcinomatous  infiltration  is  found  in  the  axillary 
glands  even  when  by  other  means  the  infiltration  cannot  be  recognized. 

The  radical  operation  removes  cancerous  cells  that  form  the  foci  for 
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recurrences.  These  cancer-cells  may  be  found  outside  the  limits  of  the 
breast-gland,  lodged  in  the  adjacent  mammary  region,  whence  they  have 
been  carried  by  the  lymphatic  current.  Cancerous  masses  upon  and  in 
and  under  the  pectoral  fascia,  as  well  as  in  the  neighboring  muscles,  have 
been  found.  These  masses  were  examined  microscopically  and  found  to 
contain  cancer-cells.  Mere  removal  of  the  breast  is  inadequate  to  reach 
the  entire  disease.  In  order  to  secure  immunity  from  the  disease  in  every 
case  it  is  necessary  to  adopt  a  radical  operation  as  routine  treatm_ent  in 
all  cases.  Heidenhain  has  pointed  out  the  fact  that  the  ligaments  of  the 
breast  are  often  surrounded  by  projections  of  the  parenchyma  of  the 
gland  and  contain  cancer-cells.  This  is  true  in  regard  to  the  so-named 
ligaments  of  Sir  Astley  Cooper,  as  well  as  those  which  are  retromam- 
mary and  which  bind  the  breast  to  the  fascia.  Cancer-cells  have  been 
found  in  the  pectoral  muscle,  the  adhesion  of  which  to  the  posterior  sur- 
face of  the  gland  indicates  the  certain  presence  of  cancerous  emboli  in 
lymphatics  of  that  muscle.  In  18  cases  Heidenhain  examined  the  pec- 
toral fascia  and  retromammary  fat.  Of  the  9  cases  in  which  cancerous 
cells  were  found  by  the  microscope  in  the  deep  surface  of  the  parts 
removed  by  operation,  in  6  rapid  recurrence  occurred.  Heidenhain 
concludes  that  in  two-thirds  of  the  cases  of  breast-cancer  microscopic 
deposit  of  epithelial  cells  can  be  found  in  the  lymphatics  which  pass 
from  the  posterior  surface  of  the  gland  to  the  pectoral  fascia.  These 
facts  show  the  importance  of  the  removal  of  the  pectoral  fascia  and  a 
thin  layer  of  the  muscle. 

Gross  was  entirely  right  when  he  urged  the  complete  removal  of  the 
breast  and  axillary  glands  as  a  sine  qua  non  to  prevent  recurrence.  Mr. 
John  Chiene  even  goes  further  than  this,  and  takes  a  flap  from  the  arm 
to  cover  the  wound. 

The  recurrence  of  carcinoma  of  the  breast  is  influenced  still,  again,  by 
the  histological  character  of  the  carcinoma  itself.  This  cause  I  believe 
to  be  most  important  in  regard  to  the  question  of  recurrence  of  the  dis- 
ease. The  research  into  this  subject  has  involved  much  labor,  but  the 
result  has  been  most  satisfactory  in  establishing  some  fixed  laws  regard- 
ing the  return  of  carcinoma  of  the  breast  after  excision. 

In  order  to  clearly  comprehend  the  important  questions  bearing  upon 
the  recurrence  of  carcinoma  of  the  breast  after  operation,  it  seems  also  to 
be  pertinent  to  review  some  points  in  regard  to  the  origin  of  tumors, 
among  which  may  be  conspicuously  classed  carcinoma.  It  makes  no 
difference  whether  the  theory  of  the  origin  of  tumors  as  propounded  by 
Cohnheim  is  accepted — namely,  that  tumors  develop  by  embryonic 
remains,  and  that  the  neoplasm  is  the  result  of  an  excess  of  cells  in  the 
growing  embryo — or  whether  the  older  theories  of  tumor-genesis  are 
adopted.  Certain  histological  facts  in  the  formation  of  every  simple  or 
compound  tissue-tumor  must  of  necessity  confront  the  surgeon. 

Tumors  and  normal  growths  have  a  common  origin  in  the  cells  of  the 
tissues  and  a  common  development  in  cell-segmentation.  Certain  cha- 
racteristics distinguish  tumors  from  ordinary  growths,  and  these  marked 
features  of  tumor-growths  include  their  want  of  harmony  in  the  econ- 
omy, their  absence  of  function,  their  lack  of  purpose,  their  total  destruc- 
tion of  the  organism  in  which  they  are  found,  and  their  failure  of  sub- 
ordination to  natural  laws  of  growth.     The  reception  accorded  by  the 
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economy  to  a  tumor  is  one  altogether  different  from  that  accorded  to 
inflammatory  tissue.  The  tumor  is  considered  as  an  independent  entity, 
stealing  its  nutriment  from  the  animal  economy  and  maintaining  itself 
from  the  organism  by  the  intervention  of  lymph  and  vascular  systems, 
and  having  no  nervous  connection  with  the  organism. 

A  tumor  must  be  recognized  as  an  outgrowth  of  the  tissue-cells  which 
are  found  in  the  body  and  an  increase  by  fission  and  cleavage  of  the 
protoplasm  of  the  cells.  Dr.  Dunham  of  the  Carnegie  Laboratory  has 
prepared  some  slides  showing  most  beautifully  the  segmentation  process 
in  a  fresh  specimen  of  epithelioma  recently  taken  from  a  patient  now 
suffering  from  this  disease. 

If,  then,  a  tumor  is  considered  as  a  growth  derived  from  the  same 
origin  as  repair-tissue,  but  with  no  proper  function  or  purpose,  it  follows 
that  the  cells  of  tumors  must  have  a  wide  difference,  just  as  the  cells  of 
normal  growth  differ.  It  is  this  difference  in  the  cell  itself  that  marks 
the  distinction  between  malignant  and  benign  tumors.  There  are  like- 
wise differences  lietween  the  cells  of  malignant  tumors ;  and  if  it  can  be 
demonstrated  that  the  clinical  history  of  any  case  of  carcinoma  coincides 
with  the  special  variety  of  cells,  the  recurrence  of  carcinoma  of  the  breast 
after  excision  can  be  predicted  with  a  tolerable  degree  of  accuracy. 

This  cause  of  recurrence  of  carcinoma  of  the  breast  has  received 
little,  if  any,  attention  by  surgical  writers.  There  has  always  been  a 
general  impression  that  the  atrophic  scirrhus,  for  example,  was  less  ma- 
lignant than  the  medullary  carcinoma.  The  reasons  for  arriving  at  this 
conclusion  have  never  been  investigated  from  a  purely  histological  and 
clinical  point  of  view.  An  attempt  will  be  made  to  demonstrate  by  a 
complete  microscopical  examination  of  the  writer's  cases,  taken  in  con- 
nection with  the  clinical  history  extending  over  a  period  of  three  years, 
that  the  histological  character  of  the  tumor  itself  influences  more  than 
any  other  cause  the  recurrence  of  carcinoma  of  the  breast.  A  reliable 
prognosis  can  be  made  from  an  examination  of  the  nature  of  the  histo- 
logical elements  which  form  the  neoplasm.  The  writer  has  carefully 
prepared  the  clinical  histories  in  certain  cases,  and  then  submitted  each 
tumor  for  a  complete  microscopical  examination.  The  result  is,  that  the 
tumors  which  show  structures  departing  but  slightly  from  the  normal 
correspond  in  every  case  with  the  group  of  cases  the  clinical  histories  of 
which  are  favorable,  because  no  return  of  the  carcinoma  has  occurred  in 
any  case  belonging  to  that  group.  The  tumors  that  showed  a  great  de- 
parture from  the  normal  structure  correspond  to  the  unfavorable  clinical 
histories.  In  other  words,  the  microscopic  report  of  the  tumors  corre- 
sponded precisely  to  the  clinical  histories.  The  more  typical  the  struc- 
ture, the  better  the  prognosis ;  the  more  atypical  the  structure,  the  more 
unfavorable  the  prognosis.  Arranging  all  the  cases  in  four  groups,  and 
comparing  the  microscopical  examination  with  the  clinical  histories,  the 
recurrence  and  the  non-recurrence  of  the  disease  in  each  case  correspond 
exactly.  The  plan  of  the  arrangement  of  the  groups  will  be  explained 
in  discussing  this  question  from  another  point  of  view. 

The  result  of  the  histological  examination  when  compared  with  the 
clinical  histories  in  this  series  of  cases  demonstrates  that  the  more  em- 
bryonic the  structure  of  the  tumor  the  greater  the  liability  of  recurrence. 
There  seems  to  be  a  marked  distinction,  based  upon  the  variety  of  the 
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epithelial  cells.  An  epithelioma  derived  from  epithelium  situated  upon 
surfaces  for  mechanical  protection,  such  as  the  skin,  mucous  membrane, 
etc.,  is  less  likely  to  recur  than  where  the  epithelioma  takes  its  origin 
from  the  epithelium  situated  in  the  secreting  glands,  such  as  are  found 
in  the  rectum,  or  from  the  epithelium  which  forms  the  true  parenchym- 
atous structure  of  a  gland,  such  as  the  mammary  gland.  The  history 
of  epithelioma  of  the  lip  as  compared  with  epithelioma  of  the  breast 
forcibly  illustrates  this  law.  The  reason  is  very  apparent,  as  Mr. 
Gibbes  has  demonstrated  when  he  shows  by  microscopical  examination 
that  the  carcinomatous  cells  lie  in  contact  with  the  stroma.  It  is  in- 
ferred that  by  amoeboid  movement  these  cells  pass  into  the  inter- 
fascicular Ivmph-spaces,  from  whence  the  lymphatic  capillaries  carry  the 
cells  iuto  the  nearest  lymphatic  node.  This  explains  the  frequency  of 
recurrence  of  carcinoma  in  the  pectoral  and  axillary  glands  and  the 
metastases  later  on  in  the  lungs  and  pleura.  That  recurrence  takes 
place  first  in  the  neighboring  glands  is  shown  by  the  fact  that  in  128 
autopsies  of  patients  dying  from  carcinoma  of  the  breast,  90  per  cent,  of 
the  cases  had  return  of  the  disease  in  the  axilla,  and  of  the  entire  num- 
ber 4o  per  cent,  involved  the  lung  and  pleura,  and  nearly  43  per  cent, 
involved  the  liver.  Primary  carcinoma  of  the  axilla,  of  the  lung,  of  the 
pleura,  or  of  the  liver  is  so  rare  that  it  may  be  considered  among  the 
surgical  curiosities,  whereas  secondary  carcinoma  is  extremely  common. 
Thus  it  is  evident,  to  review  the  points  under  this  special  cause  of  recur- 
rence, that  epithelioma  develops  by  asexual  cell-proliferation,  and  that 
the  more  embryonic  the  cell  is  the  more  malignant  the  growth,  and  that 
the  nearer  the  cell  comes  to  the  normal  the  less  malignant  the  growth. 
It  further  follows  that  there  is  a  marked  difference  between  cells  in 
repair-tissue,  that  there  is  also  a  great  diiference  in  cells  in  tumor- 
growths,  and  that  a  prognosis  of  the  malignancy  of  a  tumor  can  be  made 
by  an  examination  of  the  character  of  the  cells.  The  clinical  histories 
corresponded  with  the  histological  examinations,  and  this  cause  of  recur- 
rence, due  to  the  special  development  of  the  cells,  has  been  proved  be- 
yond a  doubt,  not  by  general  statement,  but  by  directly  comparing  in 
each  case  the  precise  clinical  history  with  the  histological  examination. 
We  are  thus  enabled  to  demonstrate  that  recurrence  of  carcinoma  of  the 
breast  actually  corresponds  to  the  character  of  the  cells  which  form  the 
carcinoma,  and  that  this  proof  rests  upon  a  thorough  investigation  of  the 
patients  whose  clinical  histories  have  been  accurately  kept  for  many  years, 
and  taken  in  connection  with  the  microscopical  examination  of  the  tumors. 

The  recurrence  of  carcinoma  of  the  breast  is  influenced,  moreover,  by 
the  appearance  simultaneously  of  carcinoma  in  both  breasts.  Fortunately, 
this  condition  only  exists  in  from  1  to  5  per  cent,  of  the  total  number. 
In  two  cases  which  have  come  under  the  writer's  observation  of  double 
carcinoma  of  the  mammai,  one  has  died  within  a  year  after  removal  of 
both  breasts,  and  the  second  patient  is  still  alive  and  well.  It  is  now 
over  five  years  since  the  removal  of  both  the  mammary  glands. 

The  appearance  of  double  carcinoma  makes  the  prospect  of  recur- 
rence greater,  owing  to  the  more  extensive  infiltration.  In  double  car- 
cinoma of  the  breast  the  secondary  deposits  are  most  likely  to  occur. 
These  infiltrations  and  metastases  are  found  very  early  in  the  history  of 
the  case. 
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The  recurrence  of  carcinoma  of  the  breast  is  influenced,  finally,  by  the 
personal  factors  of  the  individual,  such  as  age,  sex,  marriage,  fecundity, 
sterility,  traumatism,  heredity,  menstruation,  metastasis,  mental  condition, 
locality,  race,  and  nativity. 

In  order  to  draw  any  conclusions  from  the  personal  factors  as  to  recur- 
rence of  carcinoma  after  removal,  it  must  be  assumed  that  any  laws  which 
operate  to  develop  carcinoma  primarily  have  not  entirely  lost  their  influ- 
ence in  bringing  about  a  recurrence.  The  capability  is  not  always  re- 
moved with  the  local  infection.  This  view  is  in  perfect  harmony  with 
the  constitutional  theory  of  carcinoma,  and  can  be  easily  reconciled  to 
the  theory  of  local  origin  of  cancer. 

That  carcinoma  may  be  present  in  the  body  in  more  than  one  place 
at  the  same  time,  and  that  a  common  cause  independent  of  auto- 
infection  underlies  the  malady,  have  been  proven  in  many  cases. 

A(/e  has  an  indirect  influence  upon  recurrence  or  metastasis,  since  it 
has  a  marked  effect  upon  the  j)rimary  growth.  Gross  has  pointed  out  the 
fact  that  82  per  cent,  of  the  cases  of  primary  carcinoma  of  the  breast  de- 
velop after  the  fortieth  year,  and  that  the  average  is  the  forty-eighth  year. 
Carcinoma  of  the  breast  is  seldom,  if  ever,  present  in  early  life,  although 
carcinoma  in  general  has  been  frequently  observed  before  the  fifth  year. 
In  an  analysis  of  194  cases  only  3  cases  aj)peared  after  the  seventy -first 
year,  and  only  1  after  the  seventy-sixth  year.  The  tendency  to  the  de- 
velopment of  carcinoma  of  the  breast  is  declining  after  sixty  years ;  the 
conditions  are  also  unfavorable  for  recurrences  or  metastases.  In  the 
writer's  list  of  cases  permanently  cured  all  are  under  fifty  years,  except 
one,  and,  notably,  in  all  the  cases  in  which  there  was  a  return  followed 
by  death  the  patients  were  over  fifty  years  of  age.  In  other  words,  there 
seems  to  be  less  malignancy  in  carcinoma  affecting  the  breast  in  the  early 
stages  of  obsolescence  of  the  gland  than  when  the  gland  has  fully  com- 
pleted its  degenerative  changes.  Age,  therefore,  has  marked  influence  in 
regard  to  recurrence,  for  the  older  the  patient  is,  within  certain  limita- 
tions, the  more  malignant  the  carcinoma  appears.  The  nearer  the  gland 
is  to  the  healthy  functional  activity  the  less  likely  it  is  to  assume  malig- 
nancy. 

Sex  has  an  indirect  influence  upon  the  recurrence  of  carcinoma  of  the 
breast,  since  the  disease  exists  in  the  male  in  the  proportion  of  1  to  every 
100  cases  in  the  female.  In  the  writer's  list  there  was  only  one  case  in 
the  male  sex. 

Metastases  occur  in  over  6  per  cent,  of  the  cases  of  breast  carcinoma 
in  those  organs  in  the  female  that  are  absent  in  the  male,  and  metastases 
are  seldom  if  ever  found  in  the  corresponding  organs  in  the  male.  The 
writer  has  notes  of  six  additional  cases  of  carcinoma  of  the  breast  in  the 
male  besides  the  one  already  mentioned.  These  cases  were  treated  by 
the  late  Dr.  James  R.  Wood,  and  in  no  case  belonging  to  his  list  did 
recurrence  occur,  as  far  as  he  has  been  able  to  ascertain. 

Ifarriage  without  doubt  has  a  direct  influence  upon  primary  carcinoma 
of  the  breast,  since  80  per  cent,  of  the  cases  are  found  among  married 
women.  This  would  leave  20  per  cent,  to  represent  the  unmarried  class. 
The  same  law,  therefore,  which  operates  to  cause  carcinoma  in  one  breast 
incident  to  marriage  will  not  altogether  lose  its  force  in  causing  a  further 
extension  of  the  disease  in  the  opposite  breast,  or  by  dissemination  by 
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the  first  way  of  infection  in  the  cicatricial  tissue.  In  the  author's  list 
of  permanent  cures  all  the  patients  except  one  were  married. 

Fecundity  seems  to  aifect  the  frequency  of  carcinoma  of  the  breast. 
Mr.  Thomas  Bryant,  in  his  excellent  book  upon  Carcinoma  of  the  Breast, 
has  pointed  out  the  interesting  clinical  fact  that  74  per  cent,  of  the  women 
were  prolific,  while  only  26  per  cent,  were  sterile.  To  quote  from  his 
book,  Mr.  Bryant  states  that  "  a  large  proportion  of  the  prolific  women 
were  so  to  an  extreme  degree,  ten  or  more  children  to  one  mother  being 
a  common  note  to  find  recorded." 

In  the  writer's  list  all  the  married  patients  had  children,  except  one. 
In  other  words,  there  was  only  one  patient  who  was  married  and  who  was 
sterile.  These  patients,  however,  were  not  prolific  to  an  extreme  degree, 
as  in  Mr.  Bryant's  cases.  The  average  was  three  children,  instead  of 
ten  or  more,  as  in  Mr.  Bryant's  cases. 

Traumatism  has  a  direct  influence  on  the  development  of  carcinoma 
of  the  breast  in  about  13  per  cent,  of  the  cases,  according  to  some  writers. 
In  the  male  traumatism  has  been  assigned  as  the  cause  in  nearly  50  per 
cent.  If  friction,  irritation,  and  meclianical  stretching  of  the  scar  after 
removal  of  the  breast  can  be  classed  under  the  head  of  traumatism,  a 
very  large  proportion  of  the  cases  of  recurrence  are  due  to  this  cause,  the 
prevention  of  wliich  is  possible  in  many  cases. 

If  wearing  unsuitable  corsets  can  in  any  way  be  assigned  as  a  cause  to 
develop  carcinoma  in  a  woman  in  whom  a  predisposition  exists,  certainly 
this  would  be  a  most  potent  factor  in  the  etiology  of  recurrence.  A  soft 
pad  should  always  be  worn  in  contact  with  cicatricial  tissue  following 
excision  of  the  breast,  in  order  to  obviate  one  of  the  causes  of  the  recur- 
rence of  carcinoma. 

Thus  it  is  evident  that  if  traumatism  will  act  as  an  exciting  cause  to 
develop  carcinoma  in  the  breast,  it  will  operate  in  the  same  way,  under 
given  conditions,  to  cause  recurrence  or  metastases  in  a  patient  favorably 
predisposed. 

The  recurrence  of  the  disease  in  the  scar  can  be  largely  prevented  by 
the  exercise  of  care  in  instructing  the  patient  how  to  treat  the  tissues 
thus  formed  after  the  removal  of  the  breast.  Some  idea  of  the  import- 
ance of  mechanically  protecting  the  scar  after  removal  of  the  breast  can 
be  formed  by  the  knowledge  of  the  clinical  fact  that  a  study  of  the  cases 
of  recurrence  of  carcinoma  of  the  breast  shows  it  to  occur  in  "  nearly 
every  instance " — according  to  Butlin — "  under  or  close  to  the  scar." 
Von  AViniwarter  has  also  demonstrated  that  in  Billroth's  cases  the  recur- 
rences originated  in  the  scar-tissues.  This  idea  impressed  the  late  re- 
nowned Langenbeck  to  such  an  extent  that  the  writer  remembers  his 
having  suggested  in  his  clinic  the  dressing  of  the  wound  with  the 
patient's  arm  placed  at  right  angles  to  the  trunk,  in  order  that  the  scar- 
tissue  might  form  without  contraction.  In  this  way  the  subsequent 
moving  of  the  arm  might  not  cause  stretching  of  the  cicatricial  tissue, 
and  thus  give  rise  to  a  continual  irritation  in  a  variety  of  tissue  so  prone 
to  be  the  starting-point  of  recurrent  carcinoma.  In  point  of  fact,  the 
cicatricial  tissue  usually  forms  the  new  focus  that  appears  after  removal 
of  the  breast. 

It  is  good  surgery  to  dissect  away  the  scar  when  it  is  found  to  be 
inflamed  or  when  it  seems  to  be  irritated  by  stretching.     This  is  a  prac- 
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tice  that  should  be  adopted  in  all  cases  where  the  scar  is  irritated,  even 
years  after  the  original  removal  of  the  breast.  This  procedure  will  cer- 
tainly remove  a  potent  cause  of  recurrence  of  carcinoma  after  excision 
of  the  breast. 

On  the  other  hand,  Williams  has  endeavored  to  show  bv  a  most 
laborious  research  that  trauma  is  not  the  cause  of  cancer  of  the  breast. 
He  shows  that  men  are  three  times  more  liable  to  traumatism  than 
women,  and  yet  they  suffer  from  cancer  of  the  breast  in  the  proportion 
of  1  to  116  females.  He  further  believes  that  if  traumatism  was  the 
cause  the  nipple  and  areola  would  be  the  seat  of  cancer,  whereas  they 
are  the  seat  of  the  disease  in  only  about  1  per  cent,  of  the  cases  of 
mammary  cancer,  and  that  carcinoma  would  not  he  solitarv. 

The  writer  believes,  from  a  careful  study  of  his  own  cases,  that  while 
traumatism  itself  is  not  a  cause  of  cancer  per  se,  yet  in  those  women 
who  from  some  reason  have  a  predisposition  to  the  disease  an  injury  may 
excite  the  cell-growtli,  while  in  another  person  with  no  such  predisposi- 
tion a  trauma  will  have  no  influence  in  the  development  of  mammarv 
cancer. 

Mastiils  accounts  for  nearly  30  per  cent,  of  cases  of  carcinoma  of 
the  gland.  If  this  irritation  is  sufficient  to  develop  the  disease  in  the 
breast  of  a  patient  in  whom  a  predisposition  exists,  a  comparable  irrita- 
tion, like  a  low  grade  of  inflammation  in  young  connective  tissue,  cer- 
tainly would  have  a  corresponding  influence. 

In  one  patient  upon  whom  the  writer  operated  for  carcinoma  of  the 
breast  traumatism  in  the  form  of  a  fall  upon  the  breast,  where  the 
patient  struck  upon  the  edge  of  the  bed,  developed  a  carcinoma  in  one 
gland,  while  the  other  breast,  which  had  been  previously  the  seat  of 
mavStitis  leading  to  abscess-formation,  escaped.  In  other  words,  in  this 
case  traumatism  seemed  to  have  been  a  more  potent  factor  in  causing 
carcinoma  in  the  breast  than  mastitis,  for  the  breast  exposed  to  trauma- 
tism developed  carcinoma,  while  the  breast  which  was  the  former  seat  of 
an  abscess  has  shown  no  tendency  to  give  rise  to  the  disease,  although 
the  evidences  of  an  old  abscess  are  still  apparent  in  the  remaining 
breast. 

In  the  writer's  list  of  cases  studied  with  reference  to  this  point  mas- 
titis is  quite  common,  but  it  is  also  found  that  in  the  most  malignant 
group  traumatism  stands  out  as  a  most  prominent  etiological  factor — 
more  so  than  mastitis. 

Heredity  also  may  be  assigned  as  a  factor  in  developing  secondary 
growth  in  12  per  cent,  of  the  cases.  A  study  of  the  cases  of  carcinoma 
of  the  breast  will  demonstrate  the  fact  that  a  large  number  of  recur- 
rences and  metastases  will  be  found  in  those  cases  of  carcinoma  in  which 
hereditary  influence  is  present. 

The  celebrated  case  of  Broca,  which  has  been  so  often  quoted,  is  per- 
tinent, since  out  of  the  26  descendants  of  Madam  Z who  arrived 

at  the  thirtieth  year,  there  were  15  who  died  of  carcinoma,  "whereas 
the  cancer-mortality  for  the  same  number  of  persons  of  the  general 
population  at  the  corresponding  period  of  life  is  considerably  less  than 
1  "  (Williams).  Cancer-heredity  does  not  mean  that  the  disease  itself 
is  transmitted,  but  the  conditions  favorable  to  the  production  of  the 
disease  or  a  predisposition  or  tendency  to  develop  the  disease. 
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Metastasis  has  a  marked  influence,  because  its  presence  shows  that 
the  disease  has  been  extensively  disseminated  throughout  the  system,  and 
therefore  recurrences  are  most  likely  to  ensue  after  the  removal  of  the 
primary  growth. 

The  mental  condition  has  also  an  influence  upon  recurrence,  because 
an  anxious,  nervous,  restless,  and  irritable  frame  of  mind  predisposes 
by  loss  of  sleep,  imperfect  digestion,  etc.  to  depreciate  the  normal  con- 
dition of  health,  and  thus  devitalize  the  tissues,  which  renders  the 
soil  favorable  for  recurrence  of  malignant  growths  in  the  same  man- 
ner that  it  predisposes  toward  the  development  of  the  primary  growth. 

The  geography  of  the  country  has  a  marked  influence  upon  the  recur- 
rence of  carcinoma  after  its  removal.  Carcinoma  is  prevalent  in  the 
New  England  States  and  on  the  southern  Pacific  Coast,  in  the  central 
part  of  Michigan  and  the  southern  part  of  Wisconsin.  Dr.  Billings  has 
pointed  out  the  interesting  fact  that  in  "any  given  locality  a  large  propor- 
tion of  cancer  indicates  that  the  locality  is  healthy  and  a  long-settled  one, 
and  has  a  large  proportion  of  inhabitants  of  an  advanced  age." 

In  the  writer's  list  of  permanent  cures  the  majority  of  patients  with 
carcinoma  of  the  breast  lived  in  and  about  ISTew  York,  or  at  least  within 
a  radius  of  fifty  miles  of  the  city.  This  fact,  however,  is  best  explained 
by  local  circumstances,  since  in  the  northern  part  of  Xew  York  State 
carcinoma  seems  to  be  most  prevalent.  There  were  a  few  from  New 
England  and  the  Middle  West. 

Race  has  a  marked  effect  upon  the  development  of  carcinoma  of  the 
breast,  and  hence  the  law  operates  in  regard  to  the  recurrence,  or  metas- 
tases, or  multiplicity  of  growths.  There  is  a  marked  difference  between 
the  white  and  colored  race  as  regards  carcinoma.  For  example,  among 
the  whites  the  proportion  of  deaths  from  carcinoma  per  100,000  is  about 
20  per  cent.,  and  for  the  colored  race  about  5  per  cent.  In  the  writer's 
list  there  were  only  two  cases  of  carcinoma  in  the  female  breast  among 
the  negro  race. 

It  is  a  disease  rarely  found  among  the  Indians  or  the  uncivilized 
inhabitants  of  the  islands  of  the  Pacific. 

Nativity  seems  also  to  influence  the  development  of  carcinoma,  and 
also  the  recurrence.  The  Germans  are  more  liable  to  carcinoma  than 
the  Irish,  and  the  Irish  more  than  the  native  whites.  The  idea  can  be 
expressed  more  tersely  by  saying  that  carcinoma  is  found  more  than 
twice  as  frequently  among  the  foreign-born  poj)ulation  as  it  is  among  the 
native-born  of  the  United  States. 

The  classification  of  mammary  cancer  is  discussed  in  connection 
with  the  histology  of  the  disease.  A  classification  based  upon  clinical 
facts  is  of  little  value.  All  cases  of  cancer  of  the  breast  from  a  clinical 
point  of  view  are  serious  in  the  extreme.  It  occasionally  happens  that 
carcinoma  of  the  breast  runs  a  very  acute  course.  The  disease  may 
destroy  life  in  from  six  to  twelve  months.  This  type  usually  affects  the 
mammary  integument,  and  the  term  en  cuirasse  is  applied  if  there  is  a 
diffuse  infiltration,  or  en  plaques  if  there  are  irregular  disks  in  the  skin, 
or  acute  milliary  carcinosis  if  small  tubercles  infect  the  skin.  The 
presence  of  these  nodes  in  the  skin  are  the  result  of  a  secondary  infec- 
tion from  a  rapidly-growing  acinous  cancer,  and  not  a  primary  infection, 
as  was  originally  supposed.     This  variety  may  affect  the  skin  over  both 
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breasts,  and  the  integument  is  red,  oedematous,  adherent,  and  tense. 
The  superficial  veins  are  prominent,  and  the  slight  elevation  of  tem- 
perature which  occurs  has  given  rise  to  the  term  "cancerous  fever." 
The  disease,  according  to  Gross,  is  observed  once  in  every  22  cases,  and 
in  the  writer's  experience  once  in  about  every  50  cases. 

In  marked  contrast  to  the  rapidly  acute  variety  just  described  is  a 
form  which  is  called  atrophic  cancer.  In  this  variety  the  progress  of 
the  disease  appears  to  be  arrested,  and  a  gradual  shrinking  of  the  entire 
gland  occurs  somewhat  after  the  manner  in  which  diminution  in  the  size 
of  the  liver  takes  place  in  the  second  stage  of  cirrhosis.  This  variety  of 
cancer  of  the  breast  begins  by  an  ill-defined  hardness  produced  by  an 
excess  of  fibrous  stroma  with  a  scarcity  of  epithelial  cells.  The  cells 
may  become  obliterated  by  mechanical  pressure,  and  only  stroma  exist. 
The  cancer  may  cause  ulceration  of  the  skin,  and  cicatrization  occurs. 
The  atrophic  variety  may  last  for  many  years,  and  only  in  exceptional 
cases  is  the  course  acute  in  this  variety. 

The  scirrhous  variety  is  distinguished  by  the  presence  of  a  large 
amount  of  stroma  and  fev/  cells.  This  is  the  most  frequent  variety,  and 
usually  grows  rapidly — has  local  and  regionary  recurrences  and  internal 
metastases.  The  disease  usually  aflPects  the  acini,  and  the  term  acinous 
cancer  has  been  applied  in  contradistinction  to  the  other  and  rare  variety 
known  as  the  duct  cancer.  A  peculiarity  of  the  scirrhous  cancer  is  the 
presence  of  islands  of  fat  throughout  the  breast  mixed  with  a  cancerous 
mass.     This  is  especially  observed  at  the  periphery  of  the  gland. 

The  duct  carcinoma  of  the  breast  takes  its  origin  from  the  lactiferous 
ducts  leading  to  the  nipple.  The  disease  begins  by  a  small  swelling 
situated  in  the  centre  of  the  gland,  and  seldom  causes  retraction  of  the 
nipple.  The  tumor  is  more  or  less  surrounded  by  a  capsule  formed  by 
the  dilated  duct,  which  often  is  ruptured  by  tension.  Small  cysts  are 
observed  in  this  variety  of  cancer,  the  cyst-cavities  contain  mucoid 
fluid,  and  on  the  inner  cyst-wall  papillary  growths  are  found.  The 
axillary  lymphatics  may  become  involved,  but  not  so  frequently  as  in 
scirrhus,  since  the  dense  fibrous  tissue  prevents  the  cells  from  gaining 
access  to  the  lymphatic  spaces.  The  duct  cancer  may  force  its  way 
through  the  skin  and  produce  an  ulcerating  fungous  mass. 

The  medullary  carcinoma  is  one  which  is  characterized  by  extreme 
richness  of  the  epithelial  elements  and  with  little  stroma. 

Colloid  carcinoma  is  a  variety  in  which  there  exists  a  tendency  for 
the  cells  to  undergo  colloid  degeneration.  This  variety  occurs  in  about 
2  per  cent,  of  the  cases.  The  cells  in  the  alveoli  are  destroyed  by  the 
formation  of  colloid  globules.  The  stroma  becomes  oedematous,  and 
cysts  are  often  found  in  the  tumor.  It  is  due  to  these  changes  in  the 
cells  that  the  rapid  tendency  of  the  cancer  toward  malignancy  is  often 
arrested.  The  disease  begins  by  the  appearance  of  a  lump  in  the  gland. 
The  swelling  grows  slowly,  and  may  occupy  many  years  before  it  attains 
any  special  size.  The  swelling  is  not  usually  accompanied  by  pain,  and 
retraction  of  the  nipple  or  dimpling  of  the  skin  are  seldom  observed. 

The  melanotic  carcinoma  of  the  breast  is  extremely  rare.  Williams 
did  not  observe  one  in  his  table  of  2397  cases  of  mammary  tumors. 
The  disease  is  said  to  be  less  frequent  in  the  male  than  in  the  female 
breast. 


924  DISEASES  OF  THE  FEMALE  BREAST. 

In  order  to  intelligently  understand  the  results  of  special  operative 
procedures  after  amputation  of  the  breast  it  is  necessary  to  define  with 
precision  the  terms  ''  local  "  and  "  regionary  recurrences  "  and  "  internal 
metastasis." 

A  local  recurrence  is  a  return  of  the  carcinoma  within  the  operative 
zone  or  in  the  cicatrix. 

A  regionary  recurrence  is  a  manifestation  of  carcinoma  in  the  integu- 
ment at  a  distance  from  the  cicatrix.  The  regionary  recurrences  are 
supposed  to  be  entirely  independent  of  the  primary  tumor. 

Internal  metastasis  is  a  recurrence  of  the  carcinoma  in  a  distant 
viscus,  organ,  or  structure,  the  result  of  infection  from  the  primary 
focus.  In  a  given  case  of  carcinoma,  therefore,  a  return  of  the  disease 
in  the  cicatrix,  taken  in  its  comprehensive  sense,  indicates  a  local  recur- 
rence ;  a  return  in  the  integument  adjacent  to  the  cicatrix  indicates  a 
regionary  recurrence ;  the  appearance  of  disease  in  the  mediastinal 
glands,  lung,  liver,  intestine,  cord,  or  brain  indicates  an  internal  meta- 
stasis. 

In  removing  a  carcinomatous  breast  the  clinical  fact  must  ever  be 
borne  in  mind  that  there  is  a  zone  of  infection  of  greater  or  less  extent 
which  the  eye  cannot  disceru.  The  microscope,  however,  will  reveal  the 
presence  of  cancer-cells  pushing  their  way  into  the  surrounding  struc- 
tures. Raymond  Johnson  has  shown  that  the  extent  of  this  zone-infec- 
tion varies  according  "  to  the  nature  of  the  carcinoma  and  the  character 
of  the  tissues  around  it."  In  the  squamous  variety  of  cancer  the  zone 
is  circumscribed,  and  in  glandular  carcinoma  of  the  breast  the  zone  is 
more  diifuse.  The  lymph-spaces  beyond  the  carcinomatous  nodule  are 
filled  with  cancer-cells,  which  fact  explains  the  presence  of  secondary 
deposits  in  breast  cancer.  The  question  comes  to  the  front,  in  view  of 
the  pathological  and  microscopical  demonstrations  of  recent  months, 
whether  it  is  not  wise,  after  all,  to  remove  the  skin  over  the  breast  and 
avoid  flaps,  and  heal  the  wound  by  an  immediate  skin-grafting.  This 
is  certainly  to  be  advised  where  there  are  any  shot-like  nodules  in  the 
skin  covering  the  mamma.  The  writer  is  convinced  that  the  risks  of 
recurrence  are  lessened  by  this  operative  procedure.  The  wound  can  be 
skin-grafted  at  the  time  of  the  operation.  Mr.  Harold  J.  Stiles  of  Edin- 
burgh has  devised  a  most  ingenious  method  of  ascertaining  whether  the 
entire  carcinoma  has  been  removed.  The  original  article  was  given  to 
the  writer  by  ]Mr.  John  Chiene  at  the  meeting  of  the  American  Surgical 
Society  in  1891,  and  from  this  the  writer  will  quote  : 

"The  Nitric-acid  Method. — 1.  Wash  the  mamma  in  icater  to 
remove  all  traces  of  blood.  This  is  important,  because  after  treatment 
with  nitric  acid  the  blood  becomes  blackened  and  difficult  to  remove,  and 
therefore  greatly  obscures  the  appearances  which  the  method  brings  out. 

"2.  Submerge  the  u-hole  organ  in  a  5  j^er  cent,  aqueous  solution  of 
acidum  nitricum,  B.  P.,  for  about  ten  minutes — that  is  to  say,  during  the 
time  the  surgeon  is  clearing  out  the  axilla. 

"  3.  Wash  in  plenty  of  running  water  for  five  minutes. 

"  4.  Place  in  methylated  spirit  (undiluted)  for  two  or  three  minutes. 

"  5.  Examine  the  whole  surface  very  carefullv  to  ascertain — 

'^{a)  Whether  any  part  of  the  tumor  itself  be  exposed  upon  the 
surface ; 
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"  (6)  Whether  any  locally  disseminated  cancer-foci  be  exposed  upon 
the  cut  surface ; 

"  (c)  Whether  breast-tissue  be  exposed. 

"  The  effect  of  the  above  method  is  to  render  all  carcinomatous  tissue 
and  ixirenchyma  dull  and  opaque  white,  due  to  coagulation  of  the  albu- 
min of  the  protoplasm  of  the  cancer  and  epithelial  cells. 

"  The  fibrous  tissue  of  the  stroma  is  vew^Qve(\.  gelatinous,  translucent,  and 
homogeneous  in  appearance,  and  somewhat  India-rubber-like  in  consistence. 

"  The  fat  is  unaltered. 

"  After  examining  the  surface  of  the  organ  it  should  be  cut  into  thick 
slices,  and  these  are  to  be  treated  again  in  the  same  way. 

"  In  this  way  the  various  normal  and  pathological  constituents  of  the 
mamma  can  be  readily  and  most  satisfactorily  studied. 

"  Cancer  and  parenchyma  can  at  once  be  detected,  if  present,  upon 
the  surgeon's  cut  surface,  and,  since  the  examination  can  easily  be  com- 
pleted before  the  time  for  suturing  the  wound,  we  have  in  this  method 
a  means  which  affords  the  surgeon  a  valuable  aid  in  ascertaining  the 
limits  of  the  disease  and  of  the  organ. 

"  In  two  cases  recently  operated  on  by  Professor  Chiene,  I  was  able 
to  point  out  to  him  a  speck  of  cancer  no  larger  than  a  pin's  head 
exposed  upon  the  cut  surface  of  the  mamma.  A  corresponding  point 
of  the  wound  was  searched,  and  in  each  case  the  remainder  of  the  disease 
was  discovered  and  removed.  I  possess  microscopic  preparations  proving 
their  cancerous  nature. 

"It  is  necessary  to  point  out,  however,  that  even  although  no  locally 
disseminated  foci  may  be  discovered  upon  the  surgeon's  cut  surface,  the 
prognosis  is  not  necessarily  good,  because,  as  we  have  already  seen,  the 
presence  of  lymphatics  containing  cancer-cells  cannot  be  detected  Avith 
the  naked  eye. 

"  For  a  subsequent  more  exhaustive  study  of  the  parts  I  have  been 
in  the  habit  of  replacing  the  slices  in  the  nitric-acid  solution  for  a  few 
hours,  and  subsequently  washing  for  an  hour  or  so.  The  specimen  may 
then  be  placed  in  undiluted  methylated  spirit  (which  becomes  brown, 
and  should  be  renewed  at  the  end  of  twenty-four  hours),  and  the  appear- 
ances are  permanently  retained. 

"  Excellent  drawings  may  be  made  from  specimens  so  prepared,  and 
they  afford  the  only  illustrations  I  have  seen  in  which  accurate  detail  and 
differentiation  have  been  brought  out. 

"  In  microscopic  investigation  of  tumors  of  the  breast  we  have  in 
the  nitric-acid  method  a  means  Avhich  enables  us  to  select  exactly  those 
portions  of  tissue  which  are  most  likely  to  illustrate  special  points,  and 
in  this  way  much  time  and  labor  is  saved. 

"  Those  slices,  however,  from  which  pieces  are  to  be  selected  for 
microscopic  examination  must  not  be  allowed  to  remain  in  the  acid 
solution  for  more  than  a  few  minutes,  as  the  acid  renders  the  tissue  too 
hard  for  section-cutting." 

The  question  of  opening  the  axilla  as  a  routine  measure  in  amputa- 
tion of  the  breast  is  one  which  deserves  to  be  considered  upon  both  sides. 
Poulson  reported  21  cases  in  wliich  the  breast  was  amputated  and  the 
axilla  was  not  opened.  All  of  these  cases  remained  free  from  return,  so 
as  to  comply  with  the  three  years'  limit  of  time. 


926  DISEASES  OF  THE  FEMALE  BREAST. 

Curtis  believes  "  that  it  is  not  necessary  to  be  extravagant  in  order  to 
be  thorough,  and  that  it  is  possible  in  certain  cases  to  obtain  lasting  cures 
bv  consei-N'ative  methods  which  will  spare  the  patient  unnecessary 
mutilation." 

Prof.  Humphrev  of  Cambridge  narrated  to  the  writer  the  case  of  a  lady 
who  had  a  cancer  of  the  breast  which  was  removed.  Soon  after  healing 
there  was  a  return  of  the  disease  near  the  cicatrix.  This  was  freely  re- 
moved. Ten  vears  after  there  was  again  a  return  of  the  disease  near  the 
cicatrix.  This  was  removed,  and  no  further  return  in  that  region,  but 
she  died  of  cancer  of  pelvic  and  thigh  bones. 

Prof.  Humphrey  said  to  the  writer,  in  the  course  of  conversation, 
"that  it  is  much  more  important  to  make  a  free  removal  of  the  mamma 
with  its  surroundings  than  to  open  the  axilla,  unless  there  be  evidence 
of  implication  of  the  axillary  glands,  because  it  is  more  frequent  to  have 
return  in  neig-hborhood  of  the  cicatrix  than  in  the  o'lands  when  the 
latter  have  not  been  removed." 

In  the  course  of  conversation  with  ]\Ir.  Pepper  of  8t.  ^Mary's  Hos- 
pital he  stated  to  the  writer  that  Mr.  Lawson  of  Middlesex  said  that  if 
glands  were  not  obviously  aifected  he  would  not  open  the  axilla,  and  if 
only  one  gland  was  enlarged,  he  would  remove  only  that  gland,  other- 
wise opening  the  axilla  was  unjustifiable.  Notwithstanding  these  con- 
tradictory views  from  eminent  authorities,  the  writer  still  advises  unhesi- 
tatingly the  removal  of  glands  in  the  axilla,  as  well  as  the  other  struc- 
tures named,  at  the  time  of  amputation  of  the  breast. 

The  necessity  of  removing  the  pectoral  muscle  is  evident  when  it  is 
considered,  as  Ludwig  has  demonstrated,  that  carcinomatous  cells  may 
enter  the  lymphatic  vascular  system  belonging  to  the  muscle. 

Volkmann  has  pointed  out  the  necessity  of  removing  the  pectoral 
fascia,  since  the  cells  may  be  imbedded  in  the  fascia  and  not  necessarily 
invade  the  pectoral  muscle.  The  lymphatic  vessels  lie  upon  and  in  the 
fascia,  and  in  some  cases  do  not  follow  the  blood-vessels  into  the  inter- 
muscular septa.  This  anatomical  fact  explains  the  immunity  from  infec- 
tion in  the  pectoral  muscle,  although  the  fascia  is  invaded. 

Schweigger  and  Seidel  have  shown  that  a  plexiform  arrangement  of 
the  lymphatic  vessels  lies  upon  the  superficial  surface  of  the  fascia  and 
upon  the  muscle  itself.  Kiister  operated  upon  226  cases  of  carcinoma 
of  the  breast,  in  which  22  were  bound  down  to  the  thoracic  parietes,  and 
of  these  22  cases  not  one  was  permanently  cured. 

The  absence  of  adhesion,  however,  does  not  necessarily  imply  that 
the  pectoral  muscle  is  not  infected,  although  the  presence  of  adhesions 
makes  it  more  than  ])robable  that  such  is  the  ease. 

The  question  as  to  whether  the  glands  in  the  posterior  cervical  triangle 
should  be  extirpated  is  one  about  which  there  is  no  unanimity  of  opinion. 
The  lymphatics  from  the  apex  of  the  axilla  enter  the  posterior  triangle, 
and  infiltration  of  these  nodes  occurs  in  consequence  of  this  anatomical 
arrangement.  From  this  triangle  the  lymphatics  enter  the  thoracic 
duct  on  the  left  side,  as  well  as  the  thoracic  duct  upon  the  right 
side. 

In  addition  to  this  avenue  along  which  infection  may  be  carried,  it 
must  be  borne  in  mind  that  the  mammary  skin-lymphatics  also  enter  the 
posterior  cervical  triangle.     There  is  thus  a  twofold  connection  between 


CARCINOMA    OF  THE  FEMALE  BREAST.  927 

the  breast  and  the  lymphatics  of  this  triangle.  Dr.  Robert  Sanderson 
advocates  the  clearing  out  of  this  triangle  by  means  of  the  formation  of 
a  triangular  skin-flap  made  by  cutting  down  along  the  border  of  the 
sterno-mastoid  muscle,  and  then  along  the  clavicle  back  as  far  as  the 
anterior  border  of  the  trapezius  muscle. 

It  has  been  urged  by  the  opponents  of  the  so-called  radical  operation 
that  the  surgeon  should  extend  his  field  of  operation  to  the  mediastinal 
glands.  This  extension  of  the  field  of  operation  seems  unwise  in  the 
majority  of  the  cases,  not  only  on  account  of  the  great  danger  of  the 
operation  itself,  but  also  on  account  of  the  fact  that  carcinoma  seldom 
affects  the  inner  vertical  hemisphere  of  the  breast,  as  statistics  show  that 
generally  carcinoma  of  the  breast  affects  the  outer  and  ujjper  segment,  or 
that  part  in  direct  lymphatic  connection  with  the  axilla. 

Carr  has  suggested  that  in  amputation  of  the  breast  the  axilla  should 
be  first  opened  and  the  lymphatics  be  removed,  "  so  as  not  to  force  anv 
cancerous  material  or  cells  from  the  axilla  into  the  deeper  tissues  while 
manipulating  the  breast.  Remove  the  axillary  contents  in  one  mass  bv 
clean  cutting  with  a  sharp  knife  and  without  puckering  or  pulling ;  ex- 
tend the  incisions  down  over  the  tumor,  so  as  to  enclose  and  remove  all 
diseased  skin  and  a  considerable  margin,  at  least  an  inch,  of  healthv 
skin." 

In  dissecting  out  the  axillary  gland  it  is  best  for  the  surgeon  to  take 
another  scalpel,  since  the  danger  of  infection  has  been  recently  demon- 
strated in  the  following  case  :  The  writer  had  under  his  charge  recently 
a  case  in  which  reciu'rence  of  the  disease  occurred  in  V-shaped  cicatrices 
situated  above  and  below  the  cicatrix  of  the  original  wound.  These  two 
cicatrices  w^ere  due  to  incisions  to  relieve  tension  in  the  flaps  in  conse- 
quence of  the  necessity  arising  from  the  removal  of  considerable  skin. 
If  infection  can  occur  in  such  a  way,  is  it  not  possible  to  infect  the  axilla 
with  a  scalpel  used  in  the  performance  of  excision  of  the  breast  ?  At 
all  events,  such  a  case  suggests  the  necessity  of  dissecting  out  the  axil- 
lary gland  with  a  knife  that  has  not  been  used  during  the  operation  upon 
the  breast  itself.  This  patient  was  operated  upon  by  a  colleague  to  whom 
the  case  was  referred. 

The  importance  of  a  radical  operation  is  forcibly  emphasized  by 
Volkmann,  to  whom  the  profession  is  greatly  indebted  for  directing  at- 
tention to  the  causes  of  failure  in  the  inadequate  and  formerly  stereo- 
typed operation  of  amputation  of  the  breast.  Yolkmann  wrote  as  fol- 
lows :  "  I  make  it  a  rule  never  to  do  a  partial  amputation  for  cancer  of 
the  breast,  but  remove  the  entire  breast,  even  for  the  smallest  tumors, 
and  at  the  same  time  I  take  away  a  liberal  piece  of  skin.  The  skin- 
defect  is,  of  course,  very  great  when  one  operates  in  this  manner,  and  the 
wound,  in  consequence,  requires  a  long  time  for  healing.  Furthermore, 
in  making  the  lower  incision  I  cut  right  down  to  the  pectoralis  nuiscle 
and  clean  its  fibres,  as  I  would  for  a  class-room  dissection,  carrying  the 
knife  parallel  with  the  muscular  fasciculi  and  penetrating  into  their  inter- 
stices. The  fascia  of  the  muscle  is,  accordingly,  entirely  removed.  I  was 
led  to  adopt  this  procedure  because  on  microscopical  examination  I  re- 
peatedly found  when  I  had  not  expected  it  that  the  fascia  was  already 
carcinomatous,  whereas  the  muscle  was  certainly  not  involved.  In  such 
cases  a  thick  layer  of  apparently  healthy  fat  separated  the  carcinoma  from 
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the  pectoral  muscle^  and  yet  the  cancerous  growth,  in  places  demonstrable 
onlv  with  the  microscope,  had  shot  its  roots  along  the  fibrous  septa  down 
between  the  fat-lobules  and  had  reached  and  spi'ead  itself  out  in  flat 
islands  in  the  fascia.  It  seems  to  me,  therefore,  that  the  fascia  serves  for 
a  time  as  a  barrier,  and  is  able  to  bring  to  a  halt  the  spreading  growth 
of  the  carcinoma." 

The  operative  technique  of  amputation  of  the  breast  according  to 
Halsted's  excellent  method  is  given  in  his  own  words,  together  with  the 
diagrams  illustrating  the  different  steps  of  the  operation  : 

"  The  operation  which  has  been  attended  with  such  surprisingly  good 
results  in  our  hands  is  performed  as  follows  : 

"1.  The  skin  incision  is  carried  at  once  and  everywhere  through  the 
fat. 

"2.  The  triangular  flap  of  skin,  ABC  {vide  Fig.  435),  is  reflected 

back    to    its    base    line,    CA. 
Fig.  435.  There  is  nothing  but  skin  in 

this  flap.  The  fat  which  lined 
it  is  dissected  back  to  the  lower 
edge  of  the  pectoralis  major 
muscle,  where  it  is  continuous 
with  the  fat  of  the  axilla. 

"  3.  The  costal  insertions 
of  the  pectoralis  major  muscle 
are  severed,  and  the  splitting 
of  the  muscle,  usually  between 
its  clavicular  and  costal  por- 
tions, is  begun,  and  continued 
to  a  point  about  opposite  the 
scalenus  tubercle  on  the  clav- 
icle. 

"  4.  At  this  point  the  clav- 
icular portion  of  the  pectoralis 
major  muscle  and  the  skin 
overlying  it  are  cut  through 
hard  up  to  the  clavicle.  This 
cut  exposes  the  apex  of  the 
axilla. 

"5.  The  loose  tissue  under 
the  clavicular  portion  (the  por- 
tion usually  left  behind)  of  the 
pectoralis    major    is    carefully 
dissected  from  this   muscle  as 
the  latter  is  drawn  upward  by 
a  broad,  sharp  retractor.     This 
tissue    is    rich    in    lymphatics, 
and    is    sometimes    infiltrated 
with  cancer  (an  important  fact). 
"6.  The    splitting   of    the 
muscle  is  continued  oat  to  the 
humerus,  and  the  part  of  the  muscle  to  be  removed  is  now  cut  through 
close  to  its  humeral  attachment. 


^ 


^. 


Diagram  showing  skin-incisions:  triangular  flap  of 
skin,  A  B  C,  and  triangular  flap  of  fat  (Halsted). 
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"  7.  The  whole  mass,  skin,  breast,  areolar  tissue,  and  fat,  circum- 
scribed by  the  original  skin-incision  is  raised  up  with  some  force,  to  put 
the  submuscular  fascia  on  the  stretch  as  it  is  stripped  from  the  thorax 
close  to  the  ribs  and  pectoralis  minor  muscle.  It  is  well  to  include  the 
delicate  sheath  of  the  minor  muscle  when  this  is  practicable. 

"  8.  The  lower  outer  border  of  the  minor  muscle  having  been  passed 
and  clearly  exposed,  this  muscle  is  divided  at  right  angles  to  its  fibres 
and  at  a  point  a  little  below  its  middle. 

"  9.  The  tissue,  more  or  less  rich  in  lymphatics  and  often  cancerous, 
over  the  minor  muscle  near  its  coracoid  insertion  is  divided  as  far  out 
as  possible,  and  then  reflected  inward  in  order  to  liberate  or  prepare  for 
the  reflection  upward  of  this  part  of  the  minor  muscle. 

"  10.  The  upper,  outer  portion  of  the  minor  muscle  is  drawn  upward 
{vide  Fig.  436)  with  a  broad  sharp  retractor.  This  liberates  the  retrac- 
tor, which  until  now  has  been 

holding    back    the    clavicular  Fig.  436. 

portion  of  the  pectoralis  major 
muscle. 

"11.  The  small  blood-ves- 
sels (chiefly  veins)  under  the 
minor  muscle  near  its  insertion 
must  be  separated  from  the 
muscle  with  the  greatest  care. 
These  are  imbedded  in  loose 
connective  tissue,  which  seems 
to  be  rich  in  lymphatics  and 
contains  more  or  less  fat.  This 
fat  is  often  infiltrated  with  can- 
cer. These  blood-vessels  should 
be  dissected  out  very  clean  and 
immediately  ligated  close  to  the 
axillary  vein.  The  ligation 
of  these  very  delicate  vessels 
should  not  be  postponed,  for 
the  clamps  occluding  them 
might  of  their  own  weight 
drop  off  or  accidentally  be 
pulled  off  or  the  vessels  them- 
selves might  be  torn  away  by 
the  clamps.  Furthermore,  the 
clamps,  so  many  of  them,  if 
left  on  the  veins,  would  be  in 
the  way  of  the  operator. 

"  12.  Having  exposed  the 
subclavian  vein  at  the  highest 
possible  subclavicular  point, 
the  contents  of  the  axilla  are 
dissected  away  with  scrupulous 

care,  also  with  the  sharpest  possible  knife.  The  glands  and  fat  should 
not  be  pulled  out  with  the  fingers,  as  advised,  I  am  sorry  to  say,  in 
modern  text-books  and  as  practised  very  often  by  operators.     The  axil- 

VoL.  IV.— 59 
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Diagram  showing  skin-incisions :  triangular  flap  of 
skin,  A  B  C,  and  triangular  flap  of  fat"(Halsted). 
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larj  vein  should  be  stripped  absolutely  clean.  Not  a  particle  of  extra- 
neous tissue  should  be  included  in  the  ligatures  which  are  applied  to 
the  branches,  sometimes  very  minute,  of  the  axillary  vessels.  In  lib- 
erating the  vein  from  the  tissues  to  be  removed  it  is  best  to  push  the 
vein  away  from  the  tissues,  rather  than,  holding  the  vein,  to  push  the 
tissues  away  from  it.  It  may  not  always  be  necessary  to  expose  the 
artery,  but  I  think  that  it  is  well  to  do  this,  for  sometimes,  not  usually, 

the  tissue  above  the  large  ves- 
sels is  infiltrated.  And  we 
should  not  trust  our  eyes  and 
fingers  to  decide  this  point.  It 
is  best  to  err  on  the  safe  side, 
and  to  remove  in  all  cases  the 
loose  tissue  above  the  vessels 
and  about  the  axillary  plexus 
of  nerves. 

"  13.  Having  cleaned  the 
vessels,  we  may  proceed  more 
rapidly  to  strip  the  axillary 
contents  from  the  inner  wall 
)f  the  axilla — the  lateral  wall 
;  if  the  thorax.  We  must  grasp 
the  mass  to  be  removed  firmly 
with  the  left  hand  and  pull  it 
outward  and  slightly  upw^ard 
with  sufficient  force  to  put  on 
the  stretch  the  delicate  fascia 
which  still  binds  it  to  the 
chest.  This  fascia  is  cut  away 
close  to  the  ribs  and  serratus 
magnus  muscle. 

"  14.  When  we  have  reached 
the  junction  of  the  posterior 
and  lateral  walls  of  the  axilla, 
or  a  little  sooner,  an  assistant 
takes  hold  of  the  triangular 
flap  of  skin  and  draAvs  it  out- 
ward, to  assist  in  spreading 
out  the  tissues  which  lie  on  the 
subscapularis,  teres  major,  and 
latissimus  dorsi  muscles.  The 
operator,  having  taken  a  dif- 
ferent hold  of  the  tumor,  cleans 
from  within  outward  the  posterior  wall  of  the  axilla.  Proceeding  in  this 
way,  we  make  easy  and  bloodless  a  part  of  the  operation  which  used  to  be 
troublesome  and  bloody.  The  sul)sca]uilar  vessels  l^ecome  nicely  exposed 
and  caught  before  they  are  divided.  The  subscapular  nerves  may  or  may 
not  be  removed,  at  the  discretion  of  the  operator.  Kiister  lays  great  stress 
upon  the  importance  of  these  nerves  for  the  subsequent  usefulness  of  the 
arm.  We  have  not  as  yet  decided  this  point  to  our  entire  satisfaction, 
but  I  think  that  they  may  often  be  spared  to  the  patient  with  safety. 


Figure  showing  "  the  glands,  although  involved,  were 
not  surely  palpable  before  the  operation  "  (Halsted). 
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"15.  Having  passed  these  nerves,  the  operator  has  only  to  turn  the 
mass  back  into  its  natural  position  and  to  sever  its  connection  with  the 
body  of  the  patient  by  a  stroke  of  the  knife  from  6  to  c,  Fig.  435,  repeat- 
ing the  iirst  cut  through  the  skin." 

The  writer  does  not  take  such  a  melancholy  view  of  the  results  of 
operations  for  the  relief  of  cancer  of  the  breast  as  has  been  handed  down 
by  tradition.  Halsted  remarks  that  Gross  did  not  eifect  a  permanent 
cure  in  his  first  series  of  100  cases,  and  that  Hayes  Agnew  operated  for 
the  moral  effects  only,  and  that  he  firmly  believed  that  life  was  shortened 
and  not  prolonged  by  the  operation.  Many  surgeons  claim  that  they 
have  never  permanently  cured  a  patient  suffering  from  carcinoma  of  the 
breast.  These  are  statements  based  on  an  experience  in  which  inade- 
quate and  incomplete  operations  were  attempted.  As  the  science  of 
pathology  has  developed,  as  the  knowledge  of  bacteriology  has  increased, 
as  the  technique  of  operation  has  improved,  in  the  same  proportion  the 
onward  march  toward  brilliant  achievement  and  lasting  result  has  been 
made.  The  knowledge  in  all  these  collateral  sciences  has  made  it  pos- 
sible for  surgery  to  effect  cures  in  the  treatment  of  this  disease. 

The  writer  has  had  116  cases  of  tumors  of  the  breast,  of  which  19 
were  not  operated  upon,  leaving  97  cases  in  which  the  breast  was  ampu- 
tated. In  the  97  cases  of  amputation  there  was  but  1  death,  thus  giving 
a  mortality  of  a  little  over  1  per  cent.  The  one  fatal  case  was  due  to 
the  presence  of  haemophilia,  and  is  a  death  that  might  have  occurred 
in  connection  with  any  other  operation,  no  matter  how  insignificant  in 
character.  This  death  can,  therefore,  with  propriety,  be  excluded  as  far 
as  bearing  upon  the  mortality  of  this  special  operation ;  and,  if  so,  there 
is  an  unbroken  series  of  96  consecutive  operations  without  a  single  death. 
In  addition  to  the  reduction  of  the  mortality  of  the  operation  from  as 
high  as  23  per  cent.,  recorded  by  Billroth,  to  a  cipher,  there  was  no  case 
of  pyaemia,  septicaemia,  erysipelas,  or  abscess. 

Of  the  97  cases  of  amputation  of  the  breast,  23  cases  of  sarcoma  and 
of  other  tumors  than  cancer  must  be  eliminated  in  order  to  compute  the 
percentage  of  permanent  cures  of  pure  carcinoma  of  the  breast.  Of  the 
74  cases  of  pure  carcinoma  of  the  breast,  the  subsequent  history  of  41 
is  known,  and  3  of  these  have  not  yet  reached  the  three  years'  limit 
of  time,  although  they  are  still  alive  and  free  from  the  disease.  There 
remain  38  cases,  therefore,  of  pure  carcinoma  of  the  breast  in  which  the 
full  subsequent  histories  are  known.  In  these  38  cases  there  are  17 
cases  in  which  a  permanent  recovery  has  taken  place,  allowing  the  three 
years'  standard  of  time  to  have  been  reached.  This  gives  45  per  cent, 
of  permanent  cures.  Among  these  38  cases  whose  histories  are  known, 
there  were  but  2  local  recurrences,  which  gives  but  a  little  over  5  per 
cent,  of  local  recurrences. 

Since  the  publication  of  the  writer's  last  statistics  in  1891  he  has  had 
15  cases  of  pure  carcinoma  of  the  breast,  with  no  mortality  from  the 
operation  itself.  Of  these  15  cases,  1  died  several  weeks  following  the 
operation  from  haemophilia,  in  which  the  major  joints  were  filled  with 
blood  and  the  greater  part  of  the  body  was  affected  with  subcutaneous 
hemorrhages  ;  2  of  these  cases  have  not  reached  the  three  years'  limit 
of  time.  There  are,  therefore,  12  cases  in  which  the  full  subsequent 
histories  are  known  ;  2  of  them  suffered  from  a  recurrence  of  the  disease, 
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and  the  remaining  10  have  passed  the  three  years'  limit  of  time.  This 
gives  83  per  cent,  of  permanent  cores  in  cancer  of  the  breast  in  the  last 
15  consecutive  cases. 

The  reason  why  these  heroic  measures  have  not  been  hitherto  em- 
ployed in  amputation  of  the  breast  lies  in  the  fact  of  the  mortality  of 
the  operation,  since  Gross  reports  10  per  cent,  mortality ;  Sir  Joseph 
Lister,  8  per  cent. ;  Butlin,  7  per  cent. ;  Fischer,  20  per  cent. ;  Esmarch, 
10  per  cent.;  Kiister,  14  per  cent.;  Billroth,  15  per  cent.,  and  in  one 
list  23  per  cent.  In  my  list  of  cases  of  amputation  for  all  kinds  of 
tumors  of  the  breast  the  mortality  of  the  operation  is  less  than  2  per 
cent.  This  mortality  includes  the  results  after  a  radical  operation.  If 
this  represents  the  mortality,  there  is  no  longer  any  reason  for  surgeons 
to  offer  the  dangers  of  the  mortality  of  the  operation  as  an  excuse  for  the 
non-performance  of  a  radical  operation,  since  it  is  in  those  cases  in  which 
a  most  complete  operation  has  been  performed  that  permanent  recoveries 
follow. 

Cystic  degexeratiox  of  the  breast  may  appear  under  the  form 
of  a  general  enlargement  of  the  breast,  with  no  disturbance  in  the  nipple 
or  upon  the  integument  over  the  gland,  or  any  axillary  induration,  or  the 
disease  may  appear  with  a  circumscribed  cyst  in  the  breast,  associated 
with  axillary  induration  and  retraction  of  nipple,  or  cystic  degeneration 
may  present  in  the  form  of  multiple  cysts  attended  by  a  discharge  of  a 
yellow  or  bloody  nature  or  even  of  a  thickened  cheesy  material. 

Bloody  fluid  may  occur  in  cysto-sarcoma,  and  in  some  cases  a  yellow 
fluid  may  be  discharged  from  the  nipple  in  certain  types  of  malignant 
disease  of  the  breast.  The  presence  of  a  discharge  from  the  nipple  in  a 
young  woman  whose  breast  is  not  functionally  active  may  therefore  point 
to  the  presence  of  a  cyst  or  to  malignant  disease.  The  mere  fact  of  a 
discharge  from  the  nipple  is  not,  therefore,  a  reliable  guide  as  to  the 
character  of  the  tumor  in  the  breast. 

Cystic  Disease  of  the  Breast. — In  connection  with  every  disease 
of  the  breast  cysts  may  be  found.  These  are  accidental,  and  occur  in 
the  course  of  the  development  of  the  neoplasm.  By  cystic  disease  of 
the  breast  something  else  is  meant  besides  this  incidental  formation,  and 
a  consideration  of  the  subject  leads  to  a  study  of  the  formation  of  cysts 
in  the  breast  independent  of  tumor-growth.  The  pure  cystic  disease 
occurs  in  about  2  per  cent,  of  the  cases  of  mammary  tumors,  according 
to  Williams. 

The  different  varieties  of  cysts  are  those  termed  involution-cysts,  of 
which  there  are  several  subdivisions,  among  which  maybe  mentioned 
the  connective-tissue,  the  duct,  the  hemorrhagic,  the  serous,  and  the 
mucoid.  Hydatid  cysts  are  also  considered  in  this  connection,  although 
having  a  different  origin  from  those  just  enumerated. 

The  involution-cysts  are  the  result  of  atrophic  senility  of  the  gland. 
The  disease  is  independent  of  any  proper  tumor-formation.  The  disease, 
alth(mgh  it  may  occur  in  young  women,  is  usually  observed  in  women 
after  fifty  and  not  after  sixty.  The  cysts  are  multiple  and  contain  a 
brownish  mucoid  fluid.  They  are  usually  small,  and  vary  in  size  from  a 
millet  to  a  melon-seed,  and  in  some  cases  attain  even  larger  proportions. 
They  are  either  the  result  of  inflammatory  changes  due  to  a  previous 
chronic  interstitial  mastitis  or  due  tt)  the  ordinary  senile  changes  incident 
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to  the  change  in  the  degeneration  of  the  gland.  These  small  cysts  are 
usually  found  upon  the  periphery  of  the  gland,  and  follow  the  general 
direction  of  the  lactiferous  ducts  toward  the  nipple. 

The  connective-tissue  cyst  is  formed  in  the  periglandular  tissue,  and  is 
developed  in  consequence  of  an  extravasation  of  fluid  in  the  meshes  of 
the  connective  tissues  surrounding  and  holding  together  the  various  lobes 
and  lobules.  The  cyst  grows  slowly,  has  thick  walls,  and  is  usuallv 
solitary.  The  fluid  within  the  sac  is  usually  clear  and  transparent,  l)u*t 
may  be  dark  or  cofiee-colored  from  extravasation  of  a  few  drops  of 
blood  from  the  cyst-wall  as  a  result  of  traumatism.  This  variety  of 
cyst  is  often  mistaken  for  solid  tumor  of  the  breast,  notably  scirrhus. 
The  absence  of  darting  pains,  the  stony  feel  and  lymphatic  enlargement, 
and  the  length  of  time  that  the  tumor  has  existed  enables  the  surgeon  to 
distinguish  between  the  two  affections.  The  introduction  of  a  sterilized 
hypodermic  needle  into  the  cyst  will  clear  up  any  doubt  as  to  the  cha- 
racter of  the  swelling. 

The  treatment  of  these  cysts  consists  of  excision  of  the  cavity  if  the 
patient  is  young  and  the  cyst  small,  solitary,  and  painless,  or  amputation 
of  the  breast  if  the  cyst  is  large  or  multiple  and  the  patient  at  or 
beyond  the  menopause.  This  step  seems  necessary  in  view  of  the  fact 
that  degeneration  of  these  cysts  into  malignant  disease  has  been  observed. 

Duct  cyst  of  the  mammary  gland  was  first  described  by  Sir 
Astley  Cooper,  to  which  description  Sir  Benjamin  Brodie  made  some 
valuable  aclditions. 

Reclus  in  1883  still  further  added  to  our  knowledge  of  the  subject. 
The  duct  cyst  has  been  fully  described  by  Birkett,  to  whom  the  profes- 
sion is  indebted  for  much  valuable  information  in  connection  with  this 
disease. 

The  chief  clinical  feature  of  this  variety  of  cyst  is  the  danger  of  its 
being  transformed  into  an  adenoma  or  even  a  duct  epithelioma. 

The  duct  cyst  is  formed  by  obstruction  of  a  milk-duct,  \\\\\c\\  soon 
leads  to  dilatation.  The  duct  is  generally  one  of  the  smaller  tributaries 
to  a  larger  duct  terminating  at  the  nipple. 

When  the  smaller  ducts  are  involved  the  cysts  are  generally  multiple, 
and  when  only  one  lai'ge  cyst  is  present  it  is  usually  connected  with  the 
larger  duct.  The  cyst  soon  grows  to  be  a  round  or  ovoid  swelling  more 
or  less  tense,  and  is  generally  lined  with  columnar  epithelium.  The  fluid 
within  the  cyst  is  generally  serous  and  clear,  but  if  the  sac  is  injured 
the  clear  fluid  becomes  coffee-colored  or  blood-stained.  The  escape  of 
the  fluid  from  the  nipple  indicates  that  the  cyst  takes  its  origin  either 
from  a  dilated  duct  or  from  a  gland  in  the  structure  of  the  mammae. 

The  duct  cyst  begins  as  a  small  round  or  ovoid  tumor  which  is 
situated  in  the  glandular  organ,  and  is  to  a  greater  or  less  extent  movable 
under  the  skin,  since  it  has  formed  no  cutaneous  adhesions.  A  most 
important  fact  to  remember  is  the  round  form  of  the  tumor,  which  with 
an  elastic  feel  distinguishes  it  from  a  solid  neoplasm.  The  disease  is 
most  frequently  seen  between  thirty  and  forty  years  of  age,  and  often 
affects  both  breasts. 

The  duct  cyst  of  the  breast  must  not  be  mistaken  for  tubular  car- 
cinoma of  the"  cystic  variety  or  multiple  papilloma.  In  the  cystic  tu- 
bular carcinoma  onlv  one  breast  is  affected  as  a  rule,  and  the  lymphatics 
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are  involved,  while  in  papilloma  of  the  cystic  variety  a  bloody  discharge 
generally  escapes  from  in  nipple.  As  the  duct  cyst  is  often  multiple  : 
there  is  no  well-defined  induration,  as  in  carcinoma. 

The  treatment  of  duct  cyst  consists  in  excision  of  the  sac.  If  it  is 
practicable,  Thomas's  operation,  which  consists  of  cutting  a  flap  formed 
of  areola  and  nipple  with  the  base  upward,  should  be  performed.  This 
flap  is  dissected  up  and  the  cyst  completely  removed.  The  flap  can  then 
be  brought  down  in  its  proper  place,  and  no  sear  is  visible  over  the  front 
of  the  breast.  If  this  method  is  not  applicable,  it  is  better  to  remove 
the  entire  breast,  since  at  the  climacteric  a  cyst  of  this  variety  may 
become  transformed  into  malignant  disease  of  the  cystic  variety. 

Occasionallv  these  cysts  have  been  tapped  and  compression  applied. 
It  is  better  to  remove  the  sac  on  account  of  the  possible  danger  of  the 
development  of  malignant  disease  at  some  future  time. 

The  hemorrhagic  cyst — or  blood-cyst,  as  it  is  sometimes  called — is 
usually  developed  as  a  result  of  a  hemorrhage  into  a  previously  formed 
cyst  in  connection  with  some  tumor,  or  of  this  same  cause  acting  in  con- 
junction with  an  injury  to  an  intracystic  growth  within  a  cyst.  These 
hemorrhagic  cvsts  are  seen  in  chronic  mastitis,  and  by  some  pathologists 
are  considered  the  forerunner  of  acinous  epithelioma. 

Valude  reports  a  case  in  which  a  chronic  mastitis  led  in  two  years  to 
the  development  of  epithelioma.  This  observation,  as  well  as  one  of 
the  same  kind  by  Sir  William  MacCormac,  leads  the  practical  surgeon  to 
believe  that  there  is  a  causal  relation  between  blood-cysts  and  carcinoma. 
The  thickening  of  the  connective  tissue  in  these  cases  is  due  ,to  the  irri- 
tation from  the  presence  of  the  cyst.  While  it  is  true  that  many  of 
these  cases  of  blood-cysts  in  connection  with  chronic  interstitial  mastitis 
may  remain  innocuous  for  a  long  period,  yet  such  a  condition  present  in 
a  woman  who  has  attained  the  climacteric,  and  especially  if  she  has  any 
hereditary  tendency  to  cancer,  calls  for  an  operation  of  no  less  magnitude 
than  complete  removal  of  the  entire  breast. 

The  treatment,  therefore,  consists  in  a  radical  operation.  The  step 
seems  wise  in  view  of  the  fact  of  the  exceedingly  low  mortality  of  the 
operation,  and  the  dangers  of  malignant  disease  following  a  partial 
excision. 

The  serous  cyst  is  usually  solitary,  although  around  it  may  be  found 
many  very  minute  cysts.  The  fluid  in  the  cyst  is  straw-colored,  like 
that  contained  in  a  hydrocele.  The  breast  itself  shows  evidences  of  an 
interstitial  mastitis.  If  the  cyst  is  situated  in  the  centre  of  the  gland 
and  becomes  tense  with  fluid,  and  over  it  lies  sclerosed  glandular  tissue, 
the  feel  of  the  swelling  may  closely  resemble  a  scirrhus  of  the  breast — 
a  mistake  which  has  been  made,  and  for  which  amputation  of  the  breast 
has  been  performed. 

The  cyst  is  lined  with  cubical  epithelial  cells,  or  in  exceptional  cases 
with  pavement  epithelium.  In  cases  of  doubt  as  to  the  presence  of 
a  serous  cyst  or  a  scirrhus  a  sterilized  exploring  needle  may  be 
used. 

The  treatment  consists  in  aspirating  the  cyst  and  then  cauterizing 
the  cavity  with  a  chloride-of-zinc  solution  through  an  opening  made  into 
its  interior,  or  the  cyst  can  be  completely  excised  and  the  wound  packed 
with  iodoform  gauze  or  else  closed  by  deep  sutures.     The  question  of 
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amputating  the  breast  must  be  considered  instead  of  aspiration  and 
cauterization  or  deep  suture,  since  these  cysts  may  degenerate  into 
malignant  neoplasmata  during  the  changes  incident  to  age.  The  pres- 
ence of  chronic  interstitial  mastitis  with  pain  would  direct  serious  atten- 
tion to  the  propriety  of  excision  of  the  entire  gland. 

Mucoid  cysts  develop  in  the  small  mucous  glands  situated  in  the 
mucous  membrane.  The  wall  of  the  cyst  is  extremely  thin,  and  is  inti- 
mately connected  with  the  surrounding  structures.  The  outer  laver  of 
the  cyst-wall  is  made  up  of  fibrous  tissue,  and  the  interior  or"  lining 
membrane  is  covered  by  a  layer  of  epithelium.  The  cvst  contains  an 
albuminous  fluid  resembling  that  found  in  a  hydrocele.  '  The  fluid  eon- 
tents  of  the  cyst  are  mixed  with  a  deposit  of  fat-globules,  broken-down 
epithelial  cells,  and  corpuscles  of  Gliige.  The  cyst  forms  a  small  elastic 
swelling,  generally  of  an  ovoid  shape.  From  the  nipple  is  often  squeezed 
out  a  few  drops  of  the  fluid,  especially  if  the  cyst  is  situated  near  the 
areola  and  nipple.  The  escape  of  fluid  from  the  nipple  is  an  important 
diagnostic  sign,  inasmuch  as  it  indicates  the  origin  of  the  cvst. 

The  treatment  of  this  variety  of  cyst  is  substantially  the  same  as 
that  already  mentioned  for  the  relief  of  connective-tissue  cvsts. 

Hydatid  cyst  of  the  breast  is  an  exceedingly  rare  affection,  since  there 
are  only  about  25  cases  recorded.  The  cyst  may  be  situated  in  anv  part 
of  the  breast  except  in  the  areola  and  nipple.  It  is  unilateral  and  is 
usually  solitary,  and  grows  very  slowly,  often  occupying  many  months 
and  even  years  on  account  of  the  resistance  offered  to  it  by  the  dense 
fibrous  stroma  of  the  gland.  How  the  parasite  gains  access  to  the  breast 
is  still  a  question  sub  judice,  but  there  is  good  ground  to  believe  that  the 
parasite  may  gain  access  to  the  gland  in  the  same  manner  that  the  strep- 
tococci and  staphylococci  do  in  abscess  of  the  breast — viz.  through  the 
nipple. 

The  hydatid  cyst  is  formed  of  a  parent  vesicle  in  which  are  many 
scolices.  In  the  interior  of  the  parent  cyst  daughter  cysts  develop. 
The  fluid  is  clear  and  alkaline  in  reaction,  with  a  specific  gravity  of 
about  1008,  and  is  unlike  that  found  in  the  other  variety  of  cysts  of  the 
breast  in  that  it  is  non-albuminous  and  contains  booklets  which  are 
pathognomonic  of  the  special  variety. 

The  hydatid  cyst  forms  a  painless,  elastic  swelling  which  is  globular 
in  shape,  and  by  its  mechanical  effect  causes  a  certain  amount  of  incon- 
venience. The  hydatid  cyst  of  the  breast  does  not  grow,  as  a  rule,  to  be 
of  great  size,  although  there  are  certain  cases  reported  where  the  cyst 
weighed  twelve  and  fourteen  pounds.  No  fluid  escapes  from  the  nipple 
in  this  variety  of  cyst,  as  is  the  case  in  duct  and  mucoid  or  lacteal 
cysts. 

The  diagnosis  is  made  certain  by  a  microscopical  and  chemical 
examination  of  the  fluid,  which  may  be  drawn  by  a  hypodermic  needle. 
It  occasionally  happens  that  hydatid  cysts  take  their  origin  from  the 
pectoral  muscle  or  even  spring  from  the  thoracic  cavity. 

The  treatment  consists  of  complete  excision  of  the  sac.  The  wound 
can  be  left  open  so  as  to  heal  from  the  bottom.  Into  the  bottom  of  the 
cavity  a  tampon  of  iodoform  gauze  may  be  packed  and  the  dressing 
changed  from  time  to  time.  If  the  cyst  cannot  be  completely  excised, 
the  entire  breast  should  be  amputated. 
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Surgery  of  the  Female  Nipple. 

In  studying  the  diseases  of  tlie  nipple  the  anatomy  and  malformation 
will  be  first  considered ;  the  functional  disorders  and  the  inflammatory 
affections  next ;  and,  finally,  the  diseases  and  tumors.  In  this  way  the 
same  order  will  be  observed  as  has  been  followed  in  connection  with  the 
breast. 

Anatomy  of  the  Female  Nipple. — The  nipple  is  the  conical  projec- 
tion from  a  point  a  little  below  the  centre  and  the  outer  side  of  the 
gland.  It  is  the  point  of  emergence  for  the  lactiferous  ducts,  which  open 
upon  it  between  the  ruga^  of  the  skin,  upon  the  level  with  the  lower 
border  of  the  fourth  rib.  The  elevation  of  the  nipple  above  the  summit 
of  the  gland  varies  in  different  individuals.  In  the  virgin  it  projects 
forward  and  outward,  and  after  pregnancy  downward.  In  some  women 
the  nipple  rises  only  a  short  distance  from  the  skin,  while  in  others  it  is 
of  considerable  length,  and  in  both  of  these  extremes  there  is  difficulty 
in  suckling. 

The  nipple  is  surrounded  by  a  circular  belt  of  pink  or  dark-colored 
skin  which  is  called  the  areola,  and  which  is  usually  about  two  inches  in 
diameter.  Its  pink  color  is  found  in  the  virgin,  and  the  dark  color  fol- 
lowing the  second  month  of  pregnancy,  due  to  the  presence  of  pigment- 
cells  in  the  Malpighian  layer  of  tlie  skin  (Figs.  425  and  426). 

The  anatomical  arrangement  of  the  nipple  consists  of  a  retiform  tis- 
sue composed  of  minute  vessels  and  unstriped  muscular  fibres.  The 
entire  mass  forms  a  sheath  around  the  nipple-ducts  and  the  ampullae,  and 
extends  backward  for  a  little  distance  and  surrounds  the  lactiferous  ducts. 
The  lobes  are  independent  of  each  other,  which  anatomical  fact  explains 
the  multilocular  abscesses. 

The  nipple  is  supplied  with  vascular  and  lymph-vessels  and  nerves, 
the  latter  of  which  are  derived  from  the  anterior  and  middle  branches 
of  the  third,  fourth,  and  fifth  intercostal  nerves,  while  the  skin  in 
the  periphery  of  the  breast  returns  the  supply  from  supraclavicular 
branch  of  the  cervical  plexus.  If  often  happens  that  acute  neuralgia 
affects  these  nerves,  and  this  erroneously  gives  rise  to  the  opinion  that 
the  breast  itself  is  the  seat  of  the  disease. 

A  few  lympli-channels  accompany  the  intercostal  veins  into  the 
anterior  mediastinum  and  join  the  glandulse  sternales  situated  in  the 
first  three  intercostal  spaces.  A  larger  number  pass  direct  to  the  axilla 
beliind  the  edge  of  the  pectoralis  major  muscle.  From  the  areola  and 
nipple  lymph-channels  pass  to  a  gland  situated  near  the  clavicle. 
Among  the  papillse  of  the  nipple  are  corpuscles  between  which  are 
large-sized  sebaceous  glands  known  as  "  Montgomery's  glands,"  the 
function  of  which  is  to  lubricate  the  nipple  and  protect  it  from  the  irri- 
tating discharges  of  tlie  child's  mouth.  At  the  base  of  the  nipple  are 
situated  small  glands  known  as  the  glandule  lactiferse  aberrantes. 
These  glands  are  the  orifices  of  the  lactiferous  ducts  from  small  lobules 
in  the  breast.  Just  before  emerging  at  the  base  of  the  nipple  the  duct 
expands  so  as  to  form  a  pocket  or  pouch,  which  is  known  as  the  sinus 
lacteus. 

Upon  the  surface  of  the  areola  are  seen  numerous  papillae  which  dur- 
ing pregnancy,  and  especially  during  lactation,  are  very  conspicuous. 
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Showing  Venous  Supply  of  Nipple.     (TESTUT.) 


Fig. 


,'/— 5 


Showing  Arterial  Supply  of  Nipple.     (COOPER. 
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Papillae  are  the  mouths  of  the  underlying  lactiferous  ducts  from  the 
glands,  which  during  lactation  secrete  a  whitish  fluid.  Around  the 
outer  circumference  of  the  areola  these  papilla  are  espe(.'ially  promi- 
nent, and  a  few  hairs  are  seen  emerging  from  the  slight  projections. 
These  hairs  are  surrounded  by  sweat-glands  similar  to  those  found  upon 
the  skin. 

The  oblique  projection  of  the  nipple  forward,  outward,  and  slightly 
upward  is  nature's  provision  for  the  infant  to  suckle,  while  the  mother 
at  the  same  time  can  support  her  offspring  against  her  side  and  in  her 
arms,  and,  on  the  other  hand,  one  side  of  the  child's  face  rests  upon  the 
inferior  part  of  the  breast,  which  "  forms  a  cushion  upon  which  the  cheek 
of  the  infant  tranquilly  reposes."  If  the  nipple  were  situated  so  as  to 
point  forward  only,  it  would  necessitate  the  mother  holding  the  child  in 
her  hands  during  the  act  of  suckling,  while  in  this  situation  the  mouth 
of  the  child  could  not  grasp  the  nipple. 

Anomalies  of  the  Female  Nipple. — It  occasionally  happens 
that  the  nipple  is  absent,  a  condition  to  which  the  term  athelia  has 
been  given.  This  deformity  may  exist  withotit  a  corresponding  mal- 
formation of  the  gland,  and  may  aifect  both  breasts.  In  some  cases  of 
athelia  women  have  become  pregnant  and  the  breasts  have  secreted  a  large 
cpiantity  of  milk,  but  they  were  incapacitated  for  suckling.  In  place 
of  the  nipple  there  is  sometimes  found  a  small  horizontal  sulcus,  such  as 
is  observed  during  the  early  fa?tal  development  of  the  breast.  The  nip- 
ple is  occasionally  Ijifid,  and  sometimes  imperfectly  developed,  so  that 
attempts  have  been  made  to  elongate  the  nipple  by  artificial  means  in 
the  way  of  breast-  or  suction-pump.  This  is  only  to  be  tried  in  cases  of 
pregnancy,  and  not  in  the  virgin. 

In  some  cases  of  athelia  the  condition  is  congenital,  and  is  associated 
with  other  malformations  which  are  due  to  arrest  of  development. 
There  are  cases  reported  of  athelia  in  which  there  was  no  hair  on  the 
mons  Veneris,  and  absence  of  a  normal  vagina,  with  no  evidences  of 
ovaries  or  uterus. 

Instead  of  athelia,  it  often  hapj)ens  that  the  nipple  is  deformed  or 
distorted  so  that  it  is  unable  to  perform  its  function.  These  conditions 
give  rise  to  abscesses  in  the  breast,  and  Birkett  has  pointed  out  the 
clinical  fact  that  nearly  one-half  of  the  cases  of  acute  abscess  of  the 
breast  are  found  in  patients  with  some  defect  in  the  nipple.  These 
malformations  may  be  congenital  or  occasionally  may  be  due  to  injury  of 
some  kind.  In  athelia  the  areola  is  often  absent  or  at  least  it  is  imper- 
fectly developed. 

Besides  absence  and  malformations  of  the  nipple  there  is  observed  a 
supernumerarv  nipple.  Usually  the  extra  nipple  is  situated  about  three 
inches  from  the  original  nipple,  although  the  distance  varies  from  one  to 
eight  inches  (Fig.  438). 

BuEXS  may  involve  the  nipple,  and  are  serious  if  the  damage  is  suf- 
ficient to  destroy  the  lactiferous  ducts  terminating  in  the  nipple,  either 
directly  in  consequence  of  the  burn  or  indirectly  from  cicatricial  con- 
traction. 

Discharge  feom  the  xipple  may  occur  during  pregnancy,  in 
which  case  the  fluid  is  colostrum  and  of  no  special  significance.  It 
may  also  exude  from  the  nipple  of  an  infant   of  either  sex,  in  which 
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Extra  nipple  on  the  breast. 


case  the  breast  should  not  be  manipulated,  for  fear  of  developing  an 
abscess  from  friction  and  sepsis,  the  latter  of  which  is  derived  from  the 
nurse's  hand.     The  discharge  is  harmless  at  this  period  of  life,  and  is  of 

no  clinical  importance.    A  discharge 
Fig.  438.  often    occurs    in    connection   with 

menstrual  irregularities,  or  with 
some  unhealthy  condition  of  the 
gland,  or  with  some  disease  cf  the 
pelvic  organs. 

A  discharge  of  blood-colored  se- 
rum is  often  an  early  diagnostic 
sign  of  cancer.  A  discharge  of  a 
mucoid  fluid  which  is  often  tinged 
with  blood,  and  in  rather  profuse 
quantity,  is  indicative  of  cystic 
disease  of  the  gland.  The  discharge 
may  occur  spontaneously  or  it  may 
be  due  to  improper  manipulation. 
The  presence  of  the  mucoid  dis- 
charge eliminates  the  probable  ex- 
istence of  a  solid  tumor  like  sar- 
coma or  fibroma,  but  points  to 
cystic  disease  or  to  a  cystic  forma- 
tion occurring  incidentally  in  con- 
nection with  a  solid  neoplasm. 
The  fluid  should  always  be  sub- 
jected to  microscopical  examination,  since  it  has  been  demonstrated  that 
bloody  fluid  containing  cells  akin  to  the  epithelial  cells  in  cancer  indi- 
cates the  presence  of  this  malignant  disease,  while  a  yellow,  transparent 
fluid  points  to  the  existence  of  a  cystic  adenoma  or  even  an  ordinary 
simple  involution-cyst.  Fluid  contained  in  a  hydatid  cyst  never  exudes 
from  the  nipple,  but  by  exploratory  puncture  the  fluid  can  be  obtained. 
Eczema  of  the  nipple  may  occur  and  run  the  ordinary  course,  but 
if  it  resists  all  the  usual  remedies  the  disease  is  grave,  since  it  will  give 
rise  to  Paget's  disease  of  the  nipple.  The  ordinary  remedies,  both  con- 
stitutional and  local,  should  be  given  a  fair  trial,  and  if  the  disease  fails 
to  respond  to  the  treatment,  the  question  of  operation  must  be  con- 
sidered. Authorities  differ  as  to  the  extent  of  the  operation.  The 
writer  has  no  hesitation  in  advising  complete  removal  of  the  entire 
breast  in  any  case  where  a  persistent  eczema  continues  to  remain  not- 
withstanding the  application  of  measures  directed  to  its  relief.  This 
radical  operation  is  especially  indicated  if  there  is  any  induration  radiat- 
ing from  the  nipple.  This  opinion  is  formed  after  a.  careful  study  and 
an  extensive  practical  experience  with  the  disease.  The  danger  of  leav- 
ing a  breast  behind  after  excision  of  the  nipple  for  a  chronic  eczema  is 
great,  since  epithelioma  is  almost  certain  to  follow.  The  pain  and 
inflammatory  disturbance  in  the  gland  in  case  lactation  should  occur, 
and  the  utter  uselessness  of  the  gland  without  the  nipple,  coupled  with 
the  infinitesimal  mortality  attending  the  operation,  more  than  counter- 
balances the  sentiment  of  the  patient.  This  radical  measure  is  far  better 
than  palliative  treatment  or  inadequate  operation.     Carcinoma  of  the 
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breast  has  been  shown  to  start  from  eczema  of  the  nipple,  and  an  incura- 
ble attack  justifies  even  so  radical  an  operation  as  amputation  of  the 
entire  breast  when  all  other  measures  have  failed.  Among  the  simple 
remedies  which  are  generally  employed  are  antiseptic  solutions,  such  as 
carbolic  acid  1  :  20,  bichloride  of  mercury  1  :  500,  followed  by  the  appli- 
cation of  some  simple  ointment  or  powder.  Over  the  nipple  a  well- 
ventilated  shield  should  be  worn  to  avoid  friction  of  the  clothes  against 
the  sensitive  organ. 

To  avoid  repetition,  Paget's  disease  of  the  nipple  is  considered  in  con- 
nection with  Epithelioma  of  the  Nipple,  presently  to  be  discussed. 

Warts  are  found  upon  the  nipple  and  areola  :  they  may  be  papillary 
or  pedunculated. 

In  a  collection  of  2397  mammary  tumors  made  by  Williams  there 
were  only  3  cases  of  papilloma  of  the  nipple. 

Chaxcre  of  the  nipple  is  occasionally  observed.  There  is  no 
special  distinguishing  feature  of  chancre  in  this  locality,  and  its  treat- 
ment is  the  same  as  chancre  affecting  the  prepuce.  The  chancre  of  the 
nipple  is  usually  solitary,  but  when  found  on  the  breast  may  be  multiple. 
Taylor  has  observed  as  many  as  "sixteen  chancres  on  the  right  and 
seven  on  the  left  mammary  areola." 

Epithelioma  of  the  nipple  may  occur  in  consequence  of  the  irri- 
tation due  to  the  presence  of  an  intractable  eczema.  This  form  of  epi- 
thelioma has  been  termed  Paget's  disease  of  the  nipple. 

Williams  states  that  only  about  1  per  cent,  of  the  cases  of  carcinoma 
of  the  breast  involve  the  nipple  and  the  areola. 

The  eczema  is  different  from  a  simple  eczema  observed  in  other  parts, 
since  in  this  affection  of  the  nij)ple  the  usual  conditions  are  absent,  such 
as  irritable  and  dry  skin,  over-work,  anxiety,  faulty  innervation,  nerve- 
disorder  in  vessels  and  tissues,  the  uric  or  gouty  diathesis,  deficient 
kidney  action,  biliary  exudation,  and  dyspepsia.  On  the  other  hand, 
"  Paget's  disease  of  the  nipple  "  may  arise  independent  of  physiological 
activity  in  the  breast  or  of  peripheral  irritation.  It  occurs  where  there 
is  no  mechanical  congestion  of  the  vessels — a  condition  which  so  often 
develops  eczema  in  other  parts,  of  which  eczema  in  varicose  veins  is  an 
illustration.  It  is  also  found  where  there  is  no  friction  and  moisture, 
another  condition  so  likely  to  develop  ordinary  eczema  in  the  groin  and 
perineum.  Again,  Paget's  disease  of  the  nipple  is  seen  without  the 
.presence  of  any  disorder  of  the  internal  organs,  such  as  albuminuria, 
glycosuria,  gout,  icterus.  Moreover,  there  is  no  clear  line  of  demarca- 
tion between  epithelial  accumulation  in  the  lactiferous  ducts  and  upon 
the  surface  of  the  nipple.  Finally,  this  disease  does  not  disappear  by 
the  use  of  those  means  by  which  simple  eczema  is  relieved.  It  is  a  local 
affection  at  first,  and  by  its  continued  irritation  causes  epithelial  pro- 
liferation in  the  lactiferous  ducts.  The  eczema  is  at  first  a  chronic  affec- 
tion of  the  skin  about  the  nipple  and  areola,  and  never  extends  deep  into 
the  tissues,  since  the  erosion  is  superficial.  This  form  of  eczema  occur- 
ring in  women  who  have  passed  the  climacteric  is  very  likely  to  give 
rise  to  epithelioma,  and  there  is  no  reason  to  suppose  that  the  eczema  is 
secondary  to  breast  epithelioma,  since  the  eczema  antedates  any  signs  of 
epithelioma  in  the  ducts. 

No  better  clinical  description  of  Paget's  disease  of  the  nipple  can  be 
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given  than  the  oue  given  by  this  eminent  snrgeon  himself,  who  de- 
scribes the  disease  as  having  "  the  appearance  of  a  florid,  intensely  red, 
raw  surface,  verv  finely  granular,  as  if  nearly  the  M'hole  (Plate  XIV.,  Fig. 
3)  thickness  of  the  epidermis  were  removed,  like  the  surface  of  very  acute 
diffused  eczema  or  like  that  of  an  acute  balanitis.  From  such  a  surface 
there  was  always  copious,  clear,  yellowish,  viscid  exudation.  In  some 
cases  the  eruption  has  presented  the  character  of  an  ordinary  chronic 
eczema  or  psoriasis,  the  eruption  spreading  beyond  the  areola  in  widen- 
ing circles  or  with  scattered  blotches  of  redness  covering  nearly  the 
whole  breast.  The  eruption  has  resisted  all  treatment,  both  local  and 
general,  and  has  continued  even  after  the  affected  part  of  the  skin  has 
been  involved  in  the  cancerous  disease." 

Calcificatiox  of  the  aeteey  of  the  nipple  has  been  observed  by 
Sir  Astley  Cooper,  who  presented  to  the  museum  of  the  Eoyal  College 
of  Surgeons  a  most  beautiful  example.  In  this  specimen,  which  the 
writer  had  an  opportunity  to  observe,  there  was  a  section  of  the  artery 
about  five  inches  in  length  in  the  coats  of  which  were  imbedded  thin 
plates  and  rings  of  calcareous  matter.  Another  specimen  illustrated  the 
same  morbid  condition.  The  pathological  changes  in  the  nipple  and 
areola  are  the  same  as  would  be  expected  in  any  other  tissue  in  which 
a  diminished  blood-supply  existed. 

Sokalow  reports  a  case  of  leiomyoma  of  the  right  nipple.  Fibroma 
molluscum  has  also  been  observed  by  the  writer,  and  Williams  reports 
several  cases  of  this  disease. 

Moles  and  sebaceous  cysts  are  also  found  upon  the  nipple  and  areola. 
Hermann  reports  a  case  of  dermoid  affecting  the  nipple  and  pushing  its 
way  inward  into  the  gland-tissue. 

The  Surgery  of  the  Male  Breast. 

The  anatomy  of  the  male  breast  has  not  received  the  attention  which 
it  deserves.  To  understand  the  many  pathological  changes  to  which  the 
male  breast  is  subjected  requires  a  knowledge  of  its  anatomy. 

The  male  breast  is  a  rudimentary  conical-shaped  gland  which  is 
encapsulated  in  a  special  fascia  of  its  own,  which  separates  it  from  other 
structures,  and  is  small  as  a  rule.  The  two  glands  are  situated  upon 
each  side  of  the  chest  opposite  to  the  fourth  and  fifth  ribs.  Their  bases 
are  attached  to  the  fibrous  and  fatty  tissue  between  the  posterior  surface 
of  tlie  gland  and  the  pectoral  fascia  covering  the  pectoralis  major  muscle, 
and  tlie  apices,  which  are  situated  about  four  inches  from  the  middle  of 
the  sternum,  terminate  in  the  nipple.  The  right  nipple  is  not  infre- 
quently a  little  over  four  inches  from  this  point,  and  is  placed  at  a  higher 
level.  The  left  is  opposite  to  the  fourth  rib.  Deviations  from  the  nor- 
mal standard  occasionally  occur  ;  thus  Birket  reports  four  cases  in  which 
there  were  supernumerary  nipples.  They  were  situated  just  below  the 
two  normal  nipples.  The  extra  nipples  were  smaller,  but  the  areolae 
were  the  ordinary  size  and  very  distinct.  In  one  of  these  cases  an  off- 
spring had  likewise  four  nipples,  but  the  rest  of  the  progeny  had  only 
two  nipples. 

The  gland  itself  is  smaller  than  that  of  the  female,  in  that  it  possesses 
diminutive  acini  and   small  ducts  leading  into  straight  ducts   of  very 
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small  calibre  which  terminate  in  the  nipple.  In  elderly  people  there  is 
often  a  superabundance  of  fat  deposited  in  front  of  as  well  as  behind  the 
gland,  and  also  in  the  gland  itself.  The  fascia  previously  mentioned 
which  encloses  the  gland  takes  its  origin  from  the  sternum,  and,  passing 
toward  the  gland,  it  divides  into  two  layers  which  ensheath  the  gland 
in  front  and  behind.  The  anterior  layer  terminates  in  the  nipple,  and 
the  ligamenta  suspensoria  of  Sir  Astley  Cooper  are  attached  to  its 
anterior  surface.  The  posterior  layer  of  the  divided  fascia  passes  behind 
the  gland  and  loses  itself  in  the  aponeurosis  of  the  pectoralis  major 
muscle.  From  the  anterior  surface  of  this  posterior  layer  trabeculse  are 
sent  into  the  gland  between  the  acini  and  the  ducts  and  lobules,  and 
these  fibrous  septa  serve  to  bind  all  the  component  parts  of  the  gland 
into  one  organ.  Besides  these  septa,  which  project  into  the  gland  from 
the  anterior  surface  of  the  posterior  layer  of  the  fascia,  others  are  sent 
from  the  posterior  surface  of  the  posterior  layer  to  the  aponeurosis  of 
the  pectoralis  major  muscle,  and  these  fibres  serve  to  form  an  attachment 
of  support  to  the  gland. 

The  arterial  supply  of  the  male  gland  is  derived  from  the  thoracica 
longa  and  from  the  external  mammary  artery  from  the  axillary  artery. 

The  internal  mammary  artery  also  sends  four  or  five  perforating 
branches  to  the  gland.  These  vessels  pass  to  the  gland  between  the 
cartilages  of  the  ribs.  The  mammary  intercostals  also  send  branches  to 
the  posterior  part  of  the  gland. 

The  veins  form  an  anastomotic  circle  around  the  nipple  and  areola 
and  return  the  blood.     From  this  circle   the  veins  radiate,  some  to 

Fig.  439. 


Case  of  enlarged  mammary  gland  in  the  male. 


accompany  the  thoracica  longa,  others  the  external  mammary,  both  of 
which  join  the  axillary  vein.  Upon  the  inner  side  of  this  gland  the 
veins  empty  into  the  subclavian,  forming  the  vense  comites  of  the  inter- 
nal mammary  and  intercostal  arteries. 
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Fig.  440. 


The  lymphatics  in  the  male  breast  are  numerous.  One  set  joins  those 
just  under  the  margin  of  the  pectoralis  major  muscle,  and  lies  upon  a 
portion  of  the  fascia  which  forms  a  part  of  the  axillary  fascia  between 
the  planes  of  muscles.  Another  set  goes  to  the  axilla  and  another  to  the 
sternal  side  of  the  gland,  perforating  the  intercostal  spaces  to  the  anterior 
mediastinum  to  join  the  lymphatics  from  the  convex  surface  of  the  liver. 
Upon  the  right  side  these  lymphatics  terminate  in  the  junction  of  the 
right  jugular  and  right  subclavian  veins,  and  upon  the  left  side  enter 
the  thoracic  duct. 

The  nerves  of  the  male  breast  are  derived  from  the  third,  fourth,  and 
fifth  dorsal,  which  proceed  from  the  spinal  cord  and  traverse  the  grooves 
upon  the  inner  surface  of  the  ribs  until  they  are  opposite  to  the  gland. 
They  then  perforate  the  intercostal  muscles  and  are  distributed  to  the 
gland  itself  as  well  as  to  the  skin.  The  third  dorsal  nerve  accompanies 
the  external  mammary  artery  and  supplies  the  nipple.  The  fourth  dor- 
sal nerve  accompanies  the  external  mammary  artery  and  supplies  the 
gland  and  the  nipple,  also  the  skin.  The  fifth  dorsal  nerve  perforates 
the  chest  between  the  fifth  and  sixth  ribs  and  supplies  the  posterior  and 

lower  segment  of  the  gland.  It  inos- 
culates with  the  fourth,  and  likewise 
sends  filaments  to  the  nipple,  also  the 
areola.  These  dorsal  nerves  form  an 
inosculation  with  the  sympathetic,  so 
that  the  breast  has  a  supply  from  that 
system  as  well  as  from  the  cerebro- 
spinal. 

There  is  nothing  peculiar  in  the  ex- 
amination of  these  parts,  and  there  are 
no  functional  disturbances  deserving  of 
special  consideration.  Inflammatory  af- 
fections may  occur  in  consequence  of 
injury,  and  at  puberty  the  breasts  in  a 
young  man  become  swollen  and  tender, 
but  in  a  short  time  the  tenderness  and 
pain  disappear.  The  breast  may  even 
suppurate,  and  abscesses  form  which  re- 
quire a  surgical  operation  to  relieve. 

Gynecomastia  {youi^,  a  woman, 
fjta^oc,  a  breast)  is  comparable  to  hy- 
pertrophy of  the  female  breast,  with 
the  exception  that  the  growth  in  the 
male  is  subject  to  limitation.  The 
disease  is  rare,  although  in  ancient 
times  it  was  said  to  be  quite  common. 
It  is  said  that  gynecomastia  is  very 
common  in  Pomerania,  and  that  in 
some  cases  even  milk  is  secreted.  The 
writer  has  under  observation  at  the 
present  time  four  cases,  in  one  of  which 
the  right  breast  is  involved  and  has  attained  the  size  of  a  normal  func- 
tional female  gland  (Fig.  439).     Another,  in  which  both  breasts 
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are 
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enlarged,  is  a  case  of  a  boy  suflPering  from  myxcedema,  and  the  remain- 
ing two  are  hermaphrodites. 

Mention  is  made  by  Petrequin  of  a  case  in  which  the  breasts  were 
eighteen  inches  long,  and  were  so  large  as  to  require  their  removal. 

The  disease  may  occur  with  or  without  testicular  atrophy  and  effem- 
inacy. The  enlargement  may  occur  at  any  period  of  life,  biit  usually  at 
puberty,  at  which  time  the  nipple  may  exude  a  small  quantity  of  milky 
fluid. 

The  enlargement  of  the  male  breast  may  be  found  in  connection  with 
certain  congenital  anomalies,  as  hypertrophy  of  a  corresponding  half  of 
the  body,  or  with  pleiomazia.  The  disease  is  also  associated  with  arrest 
of  development  in  the  sexual  organs,  and,  in  conclusion,  with  hermaph- 
roditism. 

Certain  diseases  which  affect  the  body  of  the  testicle,  and  which  lead 
to  atrophy,  are  apt  to  produce  an  enlargement  of  the  male  breast. 

If  orchidectomy  is  performed  before  the  boy  reaches  puberty  or  late 
in  life,  the  operation  is  not  attended  by  hypertrophy  of  the  breast ;  but 
if  the  removal  of  the  testicle  is  performed  during  the  period  of  the 
greatest  sexual  activity  or  between  the  ages  of  fifteen  and  thirty,  hyper- 
trophy of  the  mamma  is  likely  to  follow.  There  is  every  reason  to 
believe  that  in  ancient  times  the  male  breast  secreted  milk,  and  cases  of 
this  nature  have  been  reported  within  recent  years  by  more  than  a  half 
dozen  reliable  authorities. 

Prof.  Dunglison  has  reported  a  case  of  lactation  in  the  male  occurring 
in  the  practice  of  Dr.  C.  W.  Horner  of  Philadelphia.  The  patient  was 
a  blacksmith  aged  twenty-two,  who  in  February,  1850,  noticed  that  his 
left  breast  was  o-raduallv  enlarping-  and  continued  to  increase  until  it 
had  attained  the  size  of  a  woman's  breast  during  lactation.  He  was  ex- 
amined by  Prof.  Muller,  who  found  the  breast  was  full  of  milk. 

Infais'tile  diseases  of  the  breast  in  both  sexes  are  observed  from 
time  to  time.  The  breast  a  few  days  after  birth  is  often  found  engorged 
and  swollen  and  painful.  The  inflammatory  process  may  be  so  acute  as 
to  give  rise  to  a  typical  abscess.  Often  a  milky  discharge  escapes  from 
the  nipple,  and  an  examination  of  the  fluid  reveals  the  presence  of 
milk. 

Guillot  believes  that  in  every  child  born,  whether  male  or  female, 
the  miniature  breast  secretes  a  small  quantity  of  milk  at  the  time  of  the 
separation  of  the  cord.  The  treatment  of  all  such  conditions  is  based 
upon  the  principles  already  pointed  out  in  connection  with  the  discussion 
of  similar  affections  involving  the  breasts  of  adults. 

Abscess  of  the  male  breast  may  occur  in  consequence  of  trau- 
matism, a  good  example  of  which  has  been  recorded  by  Pean.  This 
specimen  is  to  be  seen  in  the  Pathological  Musenm  of  the  Hopital  St. 
Louis,  Paris.  The  abscess  ^yas  submammary,  and  followed  repeated 
contusion  from  the  use  of  a  rapier.  In  the  same  collection  is  another 
case  in  which  the  cause  of  the  abscess  was  from  the  bite  of  a  horse,  and 
the  pus  was  also  found  in  the  submammary  region.  There  is  recorded 
the  case  of  abscess  of  the  male  breast  in  a  soldier  who  was  struck 
violently  by  a  ball  on  the  breastplate  of  his  uniform.  The  injury 
was  followed  by  a  deep-seated  abscess. 

The  writer  saw  in  Fournier's  collection  a  specimen  of  pure  anthrax 
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which  developed  on  the  skin  at  a  point  midway  between  the  two 
mammse. 

In  young  boys  the  breast  may  inflame  and  suppurate  at  the  time  of 
puberty.  The  treatment  of  these  acute  inflammatory  affections  is  based 
upon  the  principles  of  modern  surgery — free  incision,  antiseptic  irriga- 
tion, drainage,  and  healing  under  sterilized  dressings.  If  the  inflamed 
breast  is  seen  in  the  early  stages  of  the  attack,  hot  antiseptic  gauze  can 
be  applied  with  gentle  but  firm  compression.  Leeches  may  also  b*^  used, 
and  even  a  blister  in  some  cases,  and  in  the  latter  stage  mercurial  or 
iodide-of-potash  ointment  or  the  oleate  of  mercury  or  atropine  painted 
over  the  breast. 

Tuberculosis  of  the  male  breast  has  been  observed,  according  to 
Robinson,  who  collected  several  cases  which  he  added  to  his  own.  He 
also  states  that  in  the  collection  he  found  no  case  under  puberty. 

Simple  cysts  of  the  male  breast  are  by  no  means  rare.  They  may 
take  their  origin  from  a  lacteal  duct  or  in  consequence  of  a  mastitis 
induced  by  gout.  Morgagni  reported  a  case  in  which  a  gouty  patient's 
breast  began  to  enlarge  at  thirty-one,  and  continued  to  grow  for  fourteen 
years,  until  it  had  attained  the  size  of  the  fist.  It  finally  ulcerated,  and 
upon  removal  the  tumor  was  cut  into  and  one  part  of  it  contained  chalky 
deposits. 

Velpeau  reported  a  case  of  a  boy  of  fifteen  years  who  had  a  cyst  in  the 
right  breast  the  size  of  a  child's  head,  and  it  grew  in  about  one  year  with- 
out any  assignable  cause.  In  this  case  the  cyst  was  tapped  and  an  injec- 
tion of  tincture  of  iodine  in  water  was  introduced,  and  the  sides  of  the 
cyst-wall  became  agglutinated  by  inflammatory  adhesions. 

Cysts  may  be  congenital,  in  which  case  they  are  typical  dermoid  cysts. 
The  writer  saw  a  beautiful  specimen  of  cyst  of  the  male  breast  presented 
to  the  Hunterian  Museum  by  Mr.  A.  Pearce  Gould.  The  cyst  was  double, 
and  the  cavities  were  separated  from  each  other  by  a  thin  fibrous  parti- 
tion, and  the  interior  of  each  contained  a  blood-clot,  the  larger  one  being 
an  inch  in  diameter. 

Sebaceous  cysts  may  occur  in  the  male  breast.  In  one  specimen 
which  the  writer  examined  the  cyst  was  very  large,  and  it  had  developed 
in  a  patient  who  was  twenty-nine  years  old,  while  the  tumor  showed 
itself  for  the  first  time  when  the  young  man  was  fifteen  years  old. 

Papilloma  of  the  skin  over  the  mammary  region  may  occur.  The 
writer  saw  a  specimen  of  this  disease  in  which  the  growth  was  situated 
upon  the  left  side  of  the  nipple. 

Adenoma  of  the  male  breast  occasionally  occurs.  Prof.  Humphrey 
has  preserved  a  specimen  in  his  collection  at  Cambridge,  in  which  the 
nipple  was  greatly  retracted.  The  tumor  was  due  to  an  increase  of  the 
connective  and  glandular  tissue. 

Williams  states  that  in  280  adenomata  of  the  breast  only  in  1  case 
did  it  occur  in  the  male. 

Dr.  Erdmann  has  recently  operated  upon  an  adeno-fibroma  of  the 
right  male  breast.  The  patient  was  sixty-one  years  of  age,  a  weaver  by 
occupation,  and  the  tumor  had  existed  for  a  number  of  years.  The 
tumor  was  hard  and  the  size  of  an  egg.  In  opening  the  axilla  the  glands 
were  found  indurated  and  were  removed. 

Sarcoma  of  the  male  breast  has  been  observed.     AVilliams  collected 
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68  cases  of  sarcoma  of  the  breast,  in  which  2  involved  the  male  breast. 
Miiller  and  Arnott  have  each  reported  a  case  of  sarcoma  of  the  male 
breast  in  which  operations  were  performed. 

Fibroma  of  the  male  breast  is  exceedingly  rare.  Williams  was  able 
to  find  only  2  cases  of  this  variety  of  tumor,  although  adeno-fibroma  has 
been  observed  by  several  surgeons. 

Chondroma  is  also  a  rare  affection  of  the  male  breast.  In  the  few 
cases  in  which  the  disease  has  occurred  the  growth  seems  to  have  taken 
its  origin  from  the  ribs  or  costal  cartilages,  and  secondarily  involved  the 
breast-gland. 

Lipoma  has  been  observed  by  Sir  James  Paget,  Queirel,  and  Bowlby. 
There  is  nothing  characteristic  in  this  disease,  and  it  is  usually  associated 
with  multiple  lipomata. 

Angioma  has  been  observed  three  times  by  Williams.  In  the  first 
case  the  tumor  was  congenital  and  was  about  three  and  a  half  inches  in 
diameter ;  in  the  second  case  the  angioma  developed  in  connection  with 
a  congenital  nsevus  situated  over  the  region  of  the  liver ;  and  in  the 
third  case  the  angioma  developed  in  connection  with  a  cyst  which  con- 
tained blood.  There  are  a  few  other  isolated  cases  occurring  in  the 
literature  of  the  subject,  but  none  which  present  any  new  features.  In 
the  Pathological  Museum  of  Guy's  Hospital  there  is  preserved  an 
angioma  of  the  male  breast  which  occupies  the  site  of  the  nipple. 

Scirrhus  of  the  male  breast  occurred  in  the  practice  of  the  late  Dr. 
James  R.  Wood,  who  had  notes  of  six  cases.  The  writer  operated  upon 
one  case  some  years  ago,  and,  while  the  microscopical  examination 
revealed  the  presence  of  scirrhus,  the  subsequent  history  of  the  case  is 
unknown. 

Prof.  Humphrey  operated  on  one  case  of  scirrhus  of  the  male  breast. 
The  tumor  is  preserved  in  the  Pathological  Museum  at  Cambridge. 

Wagstaffe  collected  61  cases  of  cancer  of  the  male  breast.  The  dis- 
ease occurs,  according  to  Williams,  in  about  the  jDroportion  of  1  in  the 
male  to  every  100  in  the  female. 

Dr.  Erdmann  has  recently  removed  an  adeno-carcinoma  of  the  left 
breast  in  a  patient  who  was  sixty  years  of  age.  The  tumor  had  existed 
for  five  years.  It  was  ulcerating,  and  had  a  discharging  area  the  size 
of  a  silver  quarter  of  a  dollar.  The  tumor  was  hard  and  about  the  size 
of  a  child's  fist.  The  glands  in  the  axilla  were  large,  and  were  also 
removed. 

Epithelioma  of  the  skin  covering  the  gland  in  the  male  has  been 
observed.  Of  two  cases  which  the  writer  saw,  in  one  the  ulcer  was 
situated  upon  the  mammary  integument  a  short  distance  from  the  nipple, 
toward  the  axillary  line.  In  another  case  the  ulcer  was  situated  in  the 
same  locality,  and  had  sloughed  so  that  there  was  left  an  excavation 
with  all  the  signs  of  progressive  malignancy. 

Rodent  ulcer  of  the  male  breast  has  been  reported  by  Robinson  and 
operated  upon  by  Anderson.  The  nipple  began  to  exude  a  serous  bloody 
discharge  three  years  previous  to  operation.  At  the  time  of  operation 
the  nipple  was  entirely  destroyed,  and  an  irregular  ulcer  about  the  size 
of  a  silver  quarter  of  a  dollar,  with  raised  edges,  was  present.  There 
was  no  induration  around  the  patch  and  no  axillary  involvement.  A 
microscopical  examination   revealed  the    presence  of  a   growth  "with 
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down-growing  processes  from  the  rete  into  the  connective-tissue  spaces." 
There  was  no  round-cell  infiltration  in  the  connective  tissue,  and  no 
cornification  of  the  epithelial  pearl-globules,  as  in  true  epithelioma, 
which  distinguishes  it  from  rodent  ulcer. 

The  treatment  of  the  tumors  and  cysts  of  the  male  breast  can  be 
considered  collectively,  since  there  is  nothing  special  in  the  management 
of  any  one  of  the  several  varieties.  Free  excision  by  elliptical  incisions 
is  indicated,  and  the  entire  growth  or  the  cyst  should  be  removed  and 
the  wound  dressed  aseptically. 

In  case  the  neoplasm  is  malignant,  the  axillary  glands  must  be  care- 
fully examined  and,  if  enlarged,  removed.  The  same  rules  are  to  be 
observed  in  epithelioma  of  the  male  breast  as  guide  the  surgeon  in  car- 
cinoma of  the  female  breast. 


THE  USE  OF  THE  RONTGEN  OR  X  RAYS  m 

SURGERY. 

By  W.  W.  keen,  M.  D.,  LL.D. 


In  December,  1895,  Prof.  W.  C  Rontgen  of  Wurtzburg,  Ba^'aria, 
announced  that  he  had  been  able  to  take  pictures  of  the  bones  of  living 
persons  by  means  of  certain  rays  emanating  from  a  Crookes  vacuum 
tube.  This  was  an  application  and  extension  of  the  prior  researches  of 
Hertz  and  Lenard,  and  instantly  created  the  greatest  interest  in  the 
profession,  as  its  possible  surgical  value  was  immediately  recognized 
and  applied. 

The  name  which  Prof.  Rontgen  gave  to  the  rays  by  which  he  pro- 
duced his  pictures,  "  x  "  rays,  was  for  the  purpose  of  indicating  their 
unknown  character  by  an  algebraical  formula.  Even  at  the  present 
time,  in  spite  of  the  investigations  of  a  large  number  of  observers, 
and  among  them  some  very  prominent  physicists,  the  nature  of  the  x 
rays,  whether  longitudinal  vibrations  or  not,  is  as  yet  quite  unascer- 
tained. They  are  not  subject  to  refraction  or  reflection,  as  all  other 
rays  are.  It  seems  not  improbable  that  in  consequence  of  this  dis- 
covery our  views  of  light,  heat,  electricity,  and  vibratory  manifestations 
in  general  may  have  to  undergo  revision  and  possibly  serious  alteration. 
Even  our  views  upon  so  apparently  a  well-settled  matter  as  the  nature 
of  light  may  have  to  be  revised. 

The  method  of  using  these  rays  is  shown  in  Fig.  441.  In  the  back- 
ground is  seen  a  Ruhmkorff  coil,  which  is  excited  by  means  of  a  storage- 
battery  of  sufficient  power.  In  front  of  the  coil,  held  in  a  wooden 
holder,  is  the  bulb  of  a  Crookes  tube.  The  two  wires  coming  directly 
from  the  poles  of  the  Ruhmkorff  coil  and  connected  with  the  anode  and 
the  cathode  of  the  Crookes  tube  are  well  shown.  Underneath  the  tube 
is  seen  the  hand  to  be  skiagraphed,  and  under  the  hand,  in  a  closed 
wooden  plate-holder,  is  the  quick  photograph  plate.  The  Crookes  tubes 
vary  greatly  in  value.  They  should  be  made  of  glass  without  lead  and 
of  high  vacuum.  Xewton  &  Co.  of  London  have  made  what  they  name 
a  "focus  tube,"  ^  exhausted  to  y^  of  a  millionth  of  an  atmosphere,  which 
is  said  to  give  the  best  results.  The  experience  of  Mr.  Shallenberger 
with  one  of  these  tubes,  however,  has  not  been  very  satisfactory. 

The  peculiar  property  of  the  x  rays  is  that  they  will  penetrate  what 

we  commonly  regard  as  opaque  substances.     This  ought  not  really  to 

astonish  us  when  we  remember  that  glass,  which  is  absolutely  transparent 

to  light  rays,  but  is  to  a  large  extent  opaque  to  heat  rays  (though  both  of 

1  Brit.  Med.  Journ.,  Mch.  21,  1896,  p.  748. 
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these  rays  differ  only  in  their  rate  of  vibration),  should  not  be  taken  as 
our  mental  standard.  The  familiar  ground  glass  and  milk  glass  or  other 
opaque  shades  of  our  gas  and  electric  lights  are  permeatjle  to  light, 
though  we  cannot  see  through  them.  Oiled  paper  and  thin  layers  of 
minerals  and  metal  are  translucent,  as  we  know  perfectly  well,  when  cut 
in  slices  of  sufficient  thickness  fpr  microscopical  purpose.     That  the  x 


rays  can  penetrate  substances  which  arc  opaque  to  ordinary  light,  there- 
fore, should  not  be  so  much  of  a  surprise.  They  can  penetrate  through 
several  inches  of  wood,  through  aluminum,  surgical  dressings,  clothing, 
shoes,  etc.  with  perfect  ease,  so  that  a  fracture  which  has  already  been 
dressed  with  wooden  splints,  bandages,  cotton-padding,  etc.  can  be  readily 
skiagraphed.  Plaster  of  Paris,  if  used  for  the  splints,  entirely  obstructs 
the  rays. 

The  time  required  for  taking  such  a  skiagraph  at  first  was  very  long, 
requiring  not  uncommonly  an  hour  to  an  hour  and  a  half.  Recently, 
however,  with  improved  plates,  but  especially  with  improved  apparatus 
for  production  of  the  rays,  the  time  has  been  shortened  until  the  thicker 
parts  of  the  body — e.  g.  the  knee  or  shoulder — can  be  skiagraphed  in  a 
quarter  to  half  an  hour,  and  the  thinner  parts,  such  as  the  hand  or  the 
foot,  in  a  very  few  minutes  or  even  a  few  seconds.  Macintyre  of  Glas- 
gow ^  in  fact  announces  that  he  has  succeeded  in  taking  the  bones  of  the 
hand  "with  one  flash  in  the  tube  from  a  single  interruption  of  an  eleven- 
inch  spark  coil,"  or  a  very  minute  part  of  a  second.  Doubtless  the 
skiagraph  of  a  few  months  hence,  when  this  article  may  be  read  in  print, 
will  be  practically  instantaneous.  In  fact,  it  must  be  remembered  that 
'  Lancet,  Apr.  25,  189G,  1161. 
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the  use  of  this  method  is  changing  so  rapidly  and  being  perfected  so 
constantly  that  many  of  the  views  expressed  at  the  present  time  (May, 
1896)  may  be  quite  obsolete  when  they  are  read. 

The  rationale  of  the  method  is  as  follows  :  When,  for  example,  a 
hand  is  interposed  between  the  source  of  the  .r  rays  and  a  sensitive 
photographic  plate,  all  the  tissues  of  the  hand,  it  must  be  remembered, 
oifer  an  obstacle  to  the  passage  of  the  rays.  It  is  generallv  imagined 
that  only  the  bones  are  skiagraphed,  and  that  the  soft  parts  are  perfectly 
translucent  to  the  rays.  As  a  matter  of  fact,  all  tissues  cast  skiagraph 
shadows  by  preventing  the  rays  from  reaching  the  plate.  But  while 
some,  such  as  the  soft  parts,  are  quickly  penetrated  by  the  .r  rays,  so 
that  the  rays  act  chemically  upon  the  plate  and  thus  efface  the  shadow, 
others — e.  g.  the  bones — offer  more  of  an  obstacle  to  the  passage  of  the 
rays,  and  their  shadows  are  therefore  more  pronounced  and  distinct. 

There  are  two  methods  by  which  skiagraphs  may  be  taken  : 

I.  That  in  which  the  plate  is  exposed  to  the  rays  sufficiently  long  to 
get  a  skiagraph  of  the  bones,  and  allow  practically  only  their  shadows 
to  be  seen  to  any  extent,  the  shadows  of  the  soft  parts  being  to  a  large 
extent  effaced.     This  is  the  usual  method  so  far  used. 

II.  A  second  method,  however,  which  I  think  has  not  been  tried, 
but  which  I  would  like  to  suggest,  would  be  by  placing  half  a  dozen 
paper  films  in  the  plate-holder.'^  Glass  plates  will  not  do,  for  the  reason 
that  the  first  glass  plate  would  cut  off  the  rays  to  the  imderlying  ones. 
If  the  films,  however,  are  of  paper,  the  x  rays  will  act  upon  all  the  half 
dozen  films  and  de^'elop  shadows  on  all  at  the  same  time.  If,  now,  one 
of  the  films  is  withdrawn,  say  in  five  to  fifteen  seconds,  another  one  at 
the  end  of  a  minute,  a  third  at  the  end  of  two  minutes,  a  fourth  in  five 
minutes,  and  a  fifth  and  sixth  at  ten  or  fifteen  minutes  (great  care  being 
taken  not  to  disturb  the  various  sheets  or  the  images  would  be  blurred), 
we  then  get  a  series  of  pictures  of  the  same  object  exposed  for  different 
lengths  of  time.  This  would  enable  us,  I  think,  to  obtain  pictures  of 
the  soft  parts  of  the  body  much  more  perfectly  than  has  been  done 
hitherto,  and  it  is  not  at  all  impossible  that  the  viscera,  such  as  the 
stomach,  kidneys,  lungs,  heart,  etc.,  may  be  skiagraphed  successfully. 
The  trouble  with  our  present  pictures  is  largely  that  they  have  been 
exposed  long  enough  to  show  the  bones,  by  which  time  the  rays  have  so 
penetrated  the  soft  parts  that  but  very  faint  shadows  of  any  of  the  soft 
parts  are  left.  Sesamoid  bones  show  very  distinctly.  In  Plates  XX., 
XXI.,  and  XXII.  the  sesamoid  bones  of  the  thumb  come  out  clearly. 

If  the  second  of  these  methods  is  employed,  the  first  film  withdra^Ti, 
which  will  have  been  exposed  to  the  rays  for  only  a  short  time,  will  have 
a  distinct  shadow  cast  by  even  the  most  easily  permeable  of  the  soft 
parts ;  in  the  second  and  succeeding  films  the  soft  parts  will  have  been 
penetrated  for  a  longer  and  longer  time  successively  in  each  plate,  and 
will  leave  less  and  less  of  a  shadow,  while  the  denser  tissues,  and  espe- 
cially the  bones,  will  come  out  more  and  more  distinctly.  Even  in 
plates  taken  by  the  first  method  the  differing  degrees  of  permeability  of 
bone,  muscle,  skin,  and  the  subcutaneous  fit  is  very  well  shown  in  Plate 
XVIII.     If  this  figure  be  carefully  observed,  there  will  be  seen  a  very 

^  While  reading  the  proof  I  see  that  Stover  (X  I'.  3/ec?.  Record,  Mav  16,  1S96,  717) 
has  suggested  the  same  method. 
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faint  shadow  corresponding  to  the  skin  and  subcutaneous  tissue  ;  beneath 
this  a  little  deeper  shadow  shows  the  supinator  longus  and  other  muscles 
going  from  the  humerus  down  on  the  forearm,  and  lines  in  a  different 
direction  converging  at  the  olecranon  show  the  belly  and  tendon  of  the 
triceps.  The  "  graduated  method,"  as  I  would  call  it,  I  am  convinced, 
will  do  a  great  deal  in  this  direction.  So,  too,  in  Plate  XIX.,  the  vary- 
ing thicknesses  of  the  soft  parts  near  the  toes  and  the  heel  show  the  same 
fact  very  well.  If  the  plates  are  exposed  to  the  rays  long  enough,  the 
thinner  parts  of  the  bones  disappear,  and  in  time  every  vestige  of  the 
shadow  produced  by  the  bones  would  disappear,  since  the  rays  would 
have  permeated  them  sufficiently  to  efface  all  record  of  their  presence 
on  the  sensitive  plate. 

Where  the  soft  parts,  or  still  more,  where  two  bones  overlap,  the 
shadow  is  much  denser  than  that  of  a  single  bone,  so  that  each  can  be 
perfectly  seen.  Thus  Plate  XIX.  shows  the  heretofore  unsuspected 
overlapping  of  the  metatarsal  bones  in  club-foot ;  and  in  Plate  XVIIL, 
which  was  taken  from  the  posterior  surface  of  the  elbow,  the  coronoid 
process  of  the  ulna  can  be  seen  through  the  olecranon,  and  if  it  had 
been  fractured  the  fracture  would  have  been  recognized.  In  Plate  XIX. 
the  medullary  cavity  in  the  bones  shows  distinctly.  In  the  skull  the 
cavity  of  the  orbit  and  the  maxillary  antrum  show  very  well.  Dis- 
ease of  the  roots  of  the  teeth  which  enlarged  the  roots  or  eroded  them 
would  easily  be  recognized. 

One  great  advantage  of  the  more  rapid  taking  of  the  pictures,  and 
especially  if  instantaneous  pictures  can  be  taken,  will  be  that  we  can 
skiagraph  those  parts  of  the  body  which  cannot  be  kept  motionless  for 
any  long  period,  as,  for  instance,  the  chest,  the  bones  of  which  are  con- 
stantly moving  in  respiration,  and  so  blur  their  outlines  to  some  extent.  If 
we  can  succeed  hereafter  in  skiagraphing  the  soft  parts  instantaneously, 
we  may  be  able  to  obtain  pictures  of  the  heart  in  systole  and  diastole  and 
in  the  interval  between  the  two.  We  shall  then  be  able  to  get  pictures 
of  the  liver,  stomach,  and  intestines,  organs  which  are  always  in  motion 
either  by  the  respiratory  act  or  by  their  own  independent  motion.  The 
daily  papers  announce  that  this  has  been  done  in  Berlin,  but  the  method 
is  not  described. 

The  illustrations  for  the  present  article  have  been  kindly  furnished 
by  Mr.  Herbert  B.  Shallenberger  of  Rochester,  Pa.,  Prof.  Arthur  W. 
Goodspeed  and  Dr.  W.  C.  Cattell  of  the  University  of  Pennsylvania, 
and  permission  to  use  one  of  them  has  also  been  given  by  Prof.  DeFor- 
est  Willard  of  the  University  of  Pennsylvania.  Some  are  taken  from 
an  article  by  Prof.  W.  F.  Magie  of  Princeton,  Prof.  Edward  P.  Davis 
of  the  Jefferson  Medical  College,  and  myself,  and  published  in  the 
American  Journal  of  the  Medical  Sciences  for  March,  1896. 

In  addition,  however,  to  obtaining  skiagraphs  or  shadow  pictures  of 
the  internal  parts  through  the  flesh,  it  is  possible  to  employ  a  second 
method — namely,  that  of  direct  observation.  Prof.  W.  F.  Magie  of 
Princeton  ^  and  Prof.  Salvioni  of  Perugia  about  the  same  time  hit  upon 
precisely  an  identical  method  of  doing  this.  Taking  advantage  of  the 
fact  that  certain  salts,  especially  the  platino-bari-cyanide  and  the  tung- 
state  of  calcium,  fluoresce  very  remarkably  when  illnminated  by  the  x 
^Medical  Neiug,  Feb.  15,  1896. 
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rays,  they  constructed  an  instrument  for  the  direct  observation  of  the 
bones.  It  consists  of  a  hollow  cylinder  a  few  inches  long,  one  end  of 
which  is  applied  to  the  eye,  the  other  end,  instead  of  having  a  lens, 
being  covered  by  a  piece  of  paper  smeared  with  the  phosphorescent  sub- 
stance. When  a  hand  is  interposed  between  the  cylinder  and  the 
Crookes  tube,  the  rays  penetrate  the  soft  parts,  but  the  bones,  being 
relatively  opaque,  are  seen  as  dark  substances.  A  lead  pencil  is  seen  as 
a  narrow  bar,  which  represents  the  lead,  the  wood  being  perfectly  trans- 
lucent. If  this  method  can  be  perfected — and  it  is  being  steadily 
improved — it  will  furnish  the  quickest  and  most  easily  used  method 
of  studying  such  parts  of  the  body  as  can  be  seen  by  it.  Its.  only 
disadvantage  is  that  it  leaves  no  permanent  record  as  does  the 
skiagraph,  to  which  appeal  can  be  made,  for  instance,  in  medico- 
legal  cases. 

The  nomenclature  of  this  subject  is  a  matter  of  some  importance. 
The  popular  use  of  the  terms  "  shadowgraph,"  "  radiograph,"  "  rayo- 
graph,"  etc.  is  greatly  to  be  deplored.  Such  philological  abominations, 
hybrids  of  Greek  and  English,  are  of  course  wholly  inadmissible.  The 
word  shadowgraph  can  only  plead  its  evident  meaning  as  a  possible  jus- 
tification. The  word  skiagraph,  proposed  originally  by  Dr.  Cattell  in 
the  Medical  Neios  for  February  15,  1896,  is  far  the  best,  being  derived 
from  the  Greek  word  (rxia,  meaning  shadow.  Similarly,  the  instrument 
of  Magie  and  Salvioni  would  be  best  called  skiascope.  Prof.  Salvioni 
calls  it  the  cryptoscope ;  a  somewhat  similar  instrument  devised  by  Mr. 
Edison  is  called  the  fluoroscope. 

Let  us  turn  now  from  the  methods  of  using  the  Rontgen  rays  to  their 
practical  application — first,  as  to  what  parts  of  the  normal  body  can  be 
skiagraphed,  and  then  as  to  the  clinical  application  of  the  method  to  the 
diagnosis  of  disease  and  injury. 

As  already  indicated,  all  the  soft  parts  of  the  body  cast  shadows 
which  can  be  photographed  if  exposed  for  a  relatively  short  time,  but 
on  a  longer  exposure  their  shadows  lessen  in  intensity,  and  finally  dis- 
appear. Of  the  soft  parts,  the  skin,  subcutaneous  fat,  and  cartilage 
are  very  permeable.  Plate  XIX.  of  a  club-foot  in  a  child  of  six  shows 
beautifully  a  long  gap  in  the  tarsus,  where  the  bones  are  only  carti- 
laginous, and  shows  equally  well  the  epiphyseal  cartilages  by  the  gap 
between  the  diaphyses  and  epiphyses  of  the  tibia,  the  fibula,  and  the 
metatarsal  bones  and  phalanges.  Reid  of  Dundee  states  that  the  kid- 
ney out  of  the  body  shows  the  difference  between  the  cortical  portion, 
which  is  transparent,  and  the  medullary  part,  which  is  less  so.  On  the 
contrary,  the  gray  cortex  in  the  brain  is  less  transparent  than  the  white 
substance.  As  has  already  been  pointed  out,  the  muscular  tissues  cast 
distinct  shadows  on  moderate  exposure.  Plate  XX.  shows  very  well 
the  slight  shadows  of  the  soft  parts.  In  Plate  XXIIL,  a  remarkable 
skiagraph  of  the  upper  trunk,  we  see  in  the  median  line  the  dark 
shadow  of  the  vertebrae  and  sternum  combined  in  a  rather  confused 
outline  from  the  double  shadow.  The  ribs  and  the  cervical  vertebrae 
show  with  startling  distinctness.  The  thinner  parts  of  the  scapulae 
are  faintly  seen,  but  the  thicker  parts  are  very  distinct.  The  shoulders, 
especially  that  on  the  left  of  the  picture,  are  so  distinct  that  any  dis- 
ease which  would   modify  the  outlines  of  the  bones — bony  ankylosis, 
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erosion  bv  tubercular  joint  disease,  abscess  in  the  bone,  fracture  or 
dislocation — could  be  determined  almost  at  a  glance. 

It  is  very  possible  that  ^ve  may  hereafter  be  able,  esj)ecially  by  the 
graduated  method,  to  skiagraph  the  viscera,  and  if  so  to  determine  the 
presence  of  calculi  and  of  foreign  bodies,  such  as  a  gold  artificial  den- 
ture, which  would  be  opaque  to  the  rays.  AVe  may  even  be  able  from  day 
to  dav  to  trace  its  progress  and  determine  the  fact  that  it  has  or  has  not 
been  arrested  at  the  ileo-caecal  valve,  and  therefore  whether  an  opera- 
tion should  be  done  for  its  removal.  Calculi  in  the  kidneys,  by  their 
contrast  to  the  more  permeable  soft  parts  of  the  kidney,  may  also  be 
determined. 

I  think  it  not  unlikely  that  we  shall  be  able  to  determine  the  exist- 
ence, size,  and  other  facts  in  relation  to  abdominal  tumors,  even  though 
they  may  be  soft  and  quickly  permeable.  The  body  of  a  foetus  is  very 
permeable  :  even  the  bones,  which  have  but  little  of  the  lime  salts 
deposited  in  them,  present  much  less  of  an  obstacle  to  the  passage  of 
the  rays,  and  therefore  cast  less  dense  shadows  than  the  adult  bones. 
I  think  it  not  improbable,  however,  that  very  soon  we  may  be  able 
during  pregnancy  to  determine  the  position  of  the  foetus  and  any  abnor- 
malities should  they  exist.  One  great  barrier  to  such  skiagraphs,  how- 
ever, is  the  fact  that  the  bones  of  the  mother's  pelvis  will  prevent  the 
access  of  the  rays  to  the  foetus.  Rowland'"  made  a  partially  successful 
skiagraph  of  a  pregnant  cat,  which  showed  faint  traces  of  the  uterine 
cornua  and  their  contents.  I  think  it  likely,  however,  that  shortly  this 
difficulty  may  be  overcome,  as  the  denser  shadows  where  the  bones  of 
the  mother's  pelvis  and  those  of  the  foetus  coincide,  and  the  lighter 
shado^vs  of  the  foetal  bones  where  not  coincident  with  those  of  the 
maternal  bones,  may  enable  us  to  determine  the  position  of  the  foetal 
head.  For  the  same  reason — /.  c.  the  interference  of  the  pelvic  bones 
— tumors  of  the  bladder  will  be  difficult  to  skiagraph,  but  it  is  not  an 
impossibility  that  this  may  be  overcome.  Calculi  in  the  bladder  could 
readily  be  determined,  for  they  cast  extremely  well-defined  shadows  out 
of  the  body,-  but  the  obstacle  before  mentioned,  of  the  bones  of  the  pel- 
vis, may  present  a  serious  difficulty,  and  possibly  even  an  insurmount- 
able obstacle.  Thus  far,  all  attempts  to  skiagraph  the  brain  have  been 
unavailing,  and  I  fear  may  always  prove  to  be  such.  ^Mth  Profs.  Magie 
and  Davis  ^  I  attempted  to  skiagraph  the  skull  of  a  girl  whom  I  had 
trephined  some  years  ago,  hoping  that,  as  there  was  a  large  opening  in 
the  skull,  I  might  be  able  to  observe  the  liglitening  of  the  shadow  oppo- 
site the  opening,  but  the  plate  showed  absolutely  nothing  whatever. 
Should  this  difficulty  ever  be  overcome,  it  is  possible  that  we  may  be 
able  to  do  something  ^dth  it  in  cerebral  surgery,  but  the  ordinary 
tumors,  tubercular  and  sarcomatous,  are  as  translucent  to  the  rays  as 
the  brain  itself,  so  that  it  is  doubtful  if  they  can  be  differentiated  from 
the  cerebral  tissue. 

Eeid^  states  that  a  cancerous  liver  shows  no  difference  between  the 
diseased  and  normal  parts.  I  think  it  not  unlikely  that  the  thoracic 
viscera  may  be  skiagraphed  with  some  approach  to  clearness  before  long. 
Thus  far,  however,  the  attempts  have  been  only  partially  successful,  partly 

1  Erit.  Med.  Jouim.,  March  7,  1S96.  -  Leon.  Ibid.,  April  4,  1896. 
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PLATE    XVIII. 


Elbow,  taken  from  Behind.     Observe  Shadows  of  Skin  and  Subcutaneous  Fat. 

Muscles,  and  Overlapping  Bones. 

[Sklagrapherl  and  loaned  by  Mk.  Herbert  B.  Shau.enberger,  Rochester,  Pa.    Exposure,  15  minutes. 


PLATE    XIX. 


Club-foot,  Child  aged  Six :  patient  of  Dr.  De  Forest  Wiliard, 

by  whose  permission  the  illustration  is  used. 

[Skiagraphed  by  Peof.  Arthur  W.  Goodspekd.    Copyright  ls96.  by  William  Beverley  Harisox.] 


PLATE    XX. 


Skiagraph  of  the  Hand  of  a  Young  Lady,  aged  Twenty-six,  showing  a  Needle 
Imbedded  in  the  Muscles  for  Twenty  Years. 

[Skiagraphed  and  loaned  by  Mk.  Herbekt  B.  Shallenbergke,  Rochester,  Ta.    Exposure,  5  minutes.] 


PLATE    XXI. 


An  old  Dislocation  of  the  Wrist,  with  Fracture  and  Disappearance 

of  the  Styloid  Process  of  the  Ulna. 

Note  the  darker  shadows  of  the  pisiform  bone  and  the  unciform  process. 

LSkiagraphed  and  loaned  by  Un.  Herbeut  B.  Shallenbkrgek,  Rochester,  Pa.    Exposure,  ..0  minutes. 


PLATE    XXII. 


Hand  and  Wrist  of  an  Uninjected  Cadaver,  into  the  Palmar  Aspect  of  which 
a  Needle  and  Two  Buckshot  were  Thrust. 

[W.  F.  MAOIB,  E.  r.  D.vis  and  W.  W.  K.e.v,  in  TUe  American  Journal  of  ike  Medical  Sciences,  March,  1890.] 


PLATE    XXllI. 


Skiagraph  of  Thorax  and  Arms. 
Observe  especially  the  Cervical  Intervertebral  Substances,  Ribs,  Clavicles  and  Shoulder-joints. 


[Skiagraphed  by  Prof.  A.  W.  Goodspeed,  and  kindly  loaned  by  Dr.  H.  ^V.  Cattell. 
From  the  International  Medical  Journal.    Equal  definition  in  one  minute.] 
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due,  doubtless,  to  the  encasing  bony  parts,  scapula,  sternum,  ribs,  and 
vertebrae,  partly  to  the  fact  that  both  heart  and  lungs  are  in  such  con- 
stant motion,  and  partly  to  the  thickness  of  this  portion  of  the  body, 
which  makes  it  very  difficult  to  skiagraph,  especially  in  a  short  time. 
Plate  XXIII.,  however,  shows  the  possibilities  of  the  future  (virJc  supm). 
If  a  coin  or  other  opaque  body  were  in  a  bronchus  outside  the  limits  of 
the  shadows  of  the  sternum  and  vertebrse,  it  would  certainly  easily  be 
seen  in  such  a  good  picture. 

The  most  important  and  useful  application  of  the  x  rays,  thus  far, 
has  been  in  the  diagnosis  both  of  diseases  and  injuries  of  the  bones.  The 
difficulties,  even  under  ether,  of  determining  the  exact  lesion  in  many 
such  cases,  especially  when  there  is  great  swelling,  every  surgeon  knows, 
but  the  Rontgen  rays  are  almost  oblivious  of  swelling,  and  the  bones 
can  be  skiagraphed  with  equal  accuracy  whether  the  elbow  or  ankle  be 
swollen  or  not.  If  we  compare  Plate  XX.,  a  normal  wrist,  with  Plate 
XXL,  a  case  of  old  dislocation,  it  will  be  instantly  observed  that  in  the 
latter  the  styloid  process  has  been  broken  off  and  probably  absorbed. 
At  all  events,  it  has  disappeared  in  some  way.  A  considerable  number 
of  cases  have  already  been  published  in  which  the  condition  of  the  bone 
after  old  fractures  has  been  positively  determined. 

Gray^  in  a  case  of  doubtful  injury  at  the  elbow  with  great  swelling 
was  able  to  determine  the  fact  that  there  was  dislocation  of  both  bones 
of  the  forearm  outward — a  very  rare  form  of  dislocation.  Moreover, 
after  a  fracture  has  been  dressed  or  a  dislocation  presumably  reduced  it 
will  be  very  possible,  even  through  wooden  splints  and  dressings,  to  de- 
termine whether  the  bones  are  in  their  proper  place. 

I  have  no  doubt  that  advantage  will  be  taken  of  this  in  cases  of 
unfortunate  results  after  fracture  or  of  a  mistaken  diagnosis  between 
fracture  and  dislocation  in  medico-legal  cases,  to  the  disadvantage  of  the 
surgeon.  In  fact,  this  has  already  been  done  in  two  cases  that  I  have 
seen  alluded  to  in  the  newspapers.  At  present  it  will  be  impossible, 
however,  justly  to  draw  conclusions  which  maybe  adverse  to  the  surgeon, 
because  there  have  not  been  any  skiagraphs  made  in  cases  of  fracture  during 
the  normal  process  of  repair,  and  therefore  it  will  be  impossible  accurately 
to  distinguish  between  the  normal  and  the  abnormal  processes  until  we 
obtain  first  the  former  as  a  standard.  It  may  become,  however,  a  very 
serious  question  in  the  future  whether  it  will  not  be  essential  that  cases 
which  may  involve  litigation  (and  who  knows  what  case  will  and  will 
not  ?)  should  be  skiagraphed  to  show  positively  and  by  unquestionable 
permanent  records  what  the  initial  lesion  was,  and  that  the  proper  reduc- 
tion of  the  fracture  or  dislocation  was  secured,  as  well  as  possibly,  by  one 
or  more  later  skiagraphs,  to  demonstrate  the  progress  of  the  case.  It 
will,  however,  be  a  great  hardship  on  the  surgeon,  especially  in  the 
charitable  work  of  our  hospitals  and  dispensaries,  if  it  shall  prove 
necessary  to  take  so  much  time  and  go  to  so  much  expense  as  this 
when  the  surgeon  receives  no  remuneration  for  his  time  and  labor. 

In  obscure  diseases  of  bone  the  process  has  already  proved  of  great 
advantage.  Thus  Abrahams,^  in  a  case  of  injury  from  a  cricket-ball  Avith 
a  bent  finger,  was  able  to  determine  that  a  small  bridge  of  bone  existed 
between  the  last  two  phalanges,  which  was  broken  up  with  little  force 

1  Brit.  Med.  Journ.,  March  7,  1896.  ^  Ibid.,  Feb.  22,  1896. 
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and  the  normal  use  of  the  hand  restored.  In  another  case,  of  ankylosis 
of  the  knee  mentioned  to  me  by  Dr.  Willard,  he  desisted  from  breaking 
it  up,  since  the  skiagraph  showed  such  marked  irregularity  of  the  surface 
of  the  bone  as  to  make  it  probable  that  a  serious  tubercular  inflammation 
mio-ht  result  if  it  were  done.  The  excellent  case  of  Mosetig,^  in  which 
there  was  a  supernumerary  bone  in  the  last  phalanx  of  the  great  toe,  is 
a  case  in  point.  It  was  impossible  by  manipulation  to  tell  which  of  the 
two  bones  was  the  normal  one.  The  skiagraph  instantly  showe  1  the 
facts  and  indicated  the  proper  treatment. 

Tumors  of  bone — especially,  for  instance,  central  sarcomata — which 
produce  enlargement  of  the  bone  itself  can  be  readily  skiagraphed.  Car- 
tilaginous tumors  or  periosteal  sarcomata  would  be  skiagraphed  with 
difficultv,  unless  possibly  the  graduated  method  would  show  them. 
Diseases  of  the  joints  are  also  easily  skiagraphed  in  case  there  is  any  in- 
vasion of  the  bony  tissue.  Thus  in  the  American  Journal  of  the  Medical 
Sciences,  March,  1896,  Plate  II.  shows  a  very  distinct  light  space  in  the 
elbow-joint  corresponding  without  doubt  to  a  tubercular  abscess.  Cases 
of  tubercular  abscess  in  the  head  of  the  tibia,  diagnosticated  by  this 
method,  are  mentioned  in  the  British  Medical  Journal,  April  25,  1896, 
p.  1059,  and  May  16,  p.  1225.  Deposits  of  uric  acid  in  gouty  joints  will 
probably  also  be  seen,  and  I  think  it  likely  that  calcified  arteries  will 
show  well  in  skiagraphs. 

The  discovery  of  foreign  bodies  is  one  of  the  most  important  uses  of 
the  R5ntgen  rays.  I  have  already  alluded  to  the  difficulty  experienced 
in  determining  the  presence  of  calculi  in  the  bladder  and  in  the  kidney. 
In  the  latter  the  difficulties  probably  will  be  soon  overcome  ;  in  the 
former  it  is  possible  that  hereafter  we  may  overcome  them.  Gall-stones 
are  quite  permeable  to  the  rays,  and  therefore  their  presence  cannot  be 
determined  either  in  the  gall-bladder  or  in  the  ducts,  but  I  think  it 
probable  that  this  difficulty  may  be  overcome  by  the  graduated  method. 
I  have  already  alluded  also  to  foreign  bodies  that  have  been  swallowed 
and  mav  be  discovered  in  the  stomach  or  intestines.  Foreign  bodies 
permeable  to  the  rays,  such  as  wooden  toys  (probably  also  rubber  artificial 
dentures,  though  I  have  not  tested  their  permeability),  will  be  discov- 
ered with  difficulty,  but  metallic  bodies,  such  as  needles,  bullets  or  shot, 
and  glass,  which  is  certainly  cj[uite  opaque  to  the  rays,  have  been  now 
located  in  a  large  number  of  cases.  Plate  XXII.  show^s  a  needle  and 
two  buckshot  inserted  in  the  tissues  of  a  dead  hand.  It  will  be  observed 
that  the  shot,  by  reason  of  the  fact  that  their  shadows  are  much  denser 
than  those  of  the  bones,  are  seen  through  the  bones.  A  ball  imbedded 
in  a  bone  therefore  would  be  readily  detected. 

Plate  XX.  is  an  admirable  illustration  of  a  needle  imbedded  in  the 
hand  of  a  young  lady  of  twenty-six,  who  when  she  M-as  only  four  or  five 
years  of  age  in  dressing  a  doll  broke  off  a  part  of  the  needle,  and  it  has 
remained  in  her  hand  ever  since,  a  perfectly  innocuous  body.  It  will 
be  observed  especially  that  the  needle  has  not  been  corroded  sufficiently 
to  destroy  even  the  thin  rim  of  steel  forming  its  eye.  This  very  skia- 
graph also  suggests  an  important  lesson.  When  such  a  foreign  body 
is  found  the  temptation  is  very  strong  to  remove  it.  Prof,  von  Berg- 
man n  has  already  raised  his  voice  in  a  protest  against  the  indiscriminate 

1  Brit.  Med.  Journ.,  Feb.  8,  1896. 
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removal  of  foreign  bodies  of  this  character  which  are  doing  no  harm,  hut. 
have  been  discovered  by  the  Rontgen  rays,  and  I  certainly  would  rein- 
force his  vrarning.  To  attempt  to  remove  the  portion  of  the  neetlle 
which  is  shown  in  Plate  XX.,  as  it  is  doing  no  harm  whatever,  and  has 
been  resting  quietly  for  over  twenty  years  in  its  muscular  bed,  would  be 
the  height  of  injudicious  surgery.  The  mechanical  injury  done  to  the 
muscles  and  tlie  vessels,  and  possibly  the  nerves,  with  possible  interference 
with  the  usefulness  of  the  hand,  to  say  nothing  of  the  unsightlv  scar  in 
a  young  lady's  hand,  would  be  real  evils,  while  the  presence  of  the 
needle  is  none. 

The  difficulties  of  locating  needles,  shot,  and  glass  without  this 
method  is  some  cases  are  very  great  indeed,  as  everv  surgeon  knows. 
The  number  of  cases  already  reported  in  which  fruitless  attempts  have 
been  made  to  remove  them,  followed  by  a  successftd  attempt  imme<^li- 
ately  after  they  have  been  skiagraphed,  shows  how  valuable  the  method 
will  be  in  suitable  cases.  A  few  attempts  have  been  made  by  Rowland 
and  AYaggett  to  see  whether  foreign  bodies  in  the  windpipe  could  he  dis- 
covered by  placing  a  coin  or  other  foreign  body  on  the  outside  of  the 
neck  and  skiagraphing  it.  The  attempts  thus  far  have  been  onlv  par- 
tially successful,  but  they  undoubtedly  show  that  the  method  will  soon 
reach  a  very  practicable  stage.  Tin  toys,  jackstones,  nails,  pins,  and 
needles  may  thus^  be  discovered,  but  of  course  beans,  peas,  wooden  toys, 
and  other  such  foreign  bodies  that  are  easily  permeable  to  the  ravs  will,  at 
least  for  some  time,  elude  us.  While  reading  the  proof  of  this  article  I 
have  seen  an  excellent  skiagraph  of  an  intubation-tube  which  had  slipped 
into  the  trachea.  It  was  skiagraphed  and  removed  by  tracheotomy  by 
Dr.  J.  Mount  Bleyer.  It  is  to  be  expected,  as  already  indicated,  that  we 
will  be  able  to  determine  absolutely  the  presence  of  foreign  bodies  opaque 
to  the  rays  in  the  bronchi  themselves. 

It  is  very  greatly  to  be  regretted  that  the  new  rays  have,  apparently, 
no  deleterious  influence  upon  the  growth  of  bacteria.  Profs.  Magie, 
Davis,  and  myself  experimented  with  a  number  of  varieties  of  patho- 
logical bacteria,  and  found  that  the  full  light  of  the  x  rays  for  over  an 
hour  was  not  in  the  least  detrimental  to  them.  In  fact,  if  there  was  any 
change,  the  cultures  made  afterward  seemed  to  be  more  luxuriant  than 
usual.     A  number  of  other  observers  have  confirmed  this  observation. 
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operation  for,  776 

pelvic,  in  hysterectomy,  604 
Accessory  thyroids,  811 
Actinomycosis  of  the  breast,  893 

hepatic,  556 
Adeno-fibroma  of  breast,  123,  899 
Adenoma,  95,  136 

distobiensis,  463 
Adhesions,  peritoneal,  339 
Adminiculum,  792 
African  cachexia,  866 
Agalactia,  879 

Age,  influence  of,  on  mammary  cancer,  919 
Ainhum,  868 
Akidopeirasty,  34 

Aldibert,  on  tubercular  peritonitis,  358 
Alexander's  operation,  771 
Alimentary    canal,    lower  portion,  surgery 
of,  435 
surgery  of,  217 
Alveolar  sarcoma,  82 
Amazia,  878 

Amussat's  operation  for  vaginal  atresia,  716 
Amoeba  coli,  563 
Anaesthesia  in  the  negro,  848 
Anaesthetics  in  gynaecology,  698 
Anastomosis,  lateral  intestinal,  333 
Angeio-sarcoma,  133 
Angiocholitis,  desquamating,  567 
Angiolithic  sarcoma,  69 
Aniline  dyes  in  malignant  disease,  42 
Ano-rectal  tuberculosis,  524 
Anteflexion  of  uterus,  768 
Anus,  abnormities  of,  540 

artificial,  494 

dilatation  of,  503 

eczema  of,  537 

fissure  of,  505 

injuries  of  504 

preternatural,  439 

pruritus  of,  538 

syphilis  of,  526 
Appendicitis,  385 

causes  of,  401 


Appendicitis,  chronic,  410 

in  the  negro,  852 

perforation,  403 

recurrent,  417 

surgical  treatment  of,  415 
Appendiculo-ovarian  ligament,  393 
Appendix,  stump  of,  treatment,  420 

vermiformis,  386 
Appolito's  suture,  320 
Arsenic  bromide,  in  cancer  of  the  breast,  41 
Artery,  uterine,  ligature  of,  759 
Artificial  anus,  494 
Athelia,  937 
Atresia  ani,  538 
Axillary  space,  anatomy  of,  877 
Ayres,  E.  A.,  on  symphysiotomy,  806 

BACILLUS  coli  communis,  341,  396 
Basedow's  disease,  836 
Bassini's  method  of  operation  for  inguinal 
hernia,  184 
operation  for  femoral  hernia,  203 
Battey's  o{)eration,  673 
Berard's  test  for  uretero-vaginal  fistula,  735 
Bile-duct,  common,  relations  of,  544 

incision  into,  570 
Bilharzia  hsematobia,  463 
Biliary  fistulse,  573 

passages,  surgery  of,  543 
Billings,  J.  S.,  statistics  of  cancer,  91 
Bladder,  female,  foreign  bodies  in,  747 
surgery  of,  743 
tumors  of,  744 
hernia  of,  195 
Blood,  in  the  negro,  849 
Boldt's  method  for  ligature  of  uterine  ar- 
tery, 759 
Bone,  sarcoma  of,  76 

Bone-plates,  for  intestinal  anastomosis,  324 
Bose's  method  in  enucleation  of  goitre,  831 
Bozeman's  method  for  vaginal  cicatrices,  728 
Breast,  abscess  of,  889 
actinomycosis  of,  893 
adenoma  of,  899 
angioma  of,  902 
atrophy  of,  894 
carcinoma  of,  907 
classification  of,  922 
operation  for,  924 
cystic  adeno-sarcoma  of,  904 

degeneration  of,  932 
diseases  of,  871 
examination  of,  894 
female,  anatomy  of,  871 
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Breast,  hydatids  of,  935 

hypertrophy  of,  895 

infiammaiion  of,  882 

lipoma  of.  901 

lymphatics  of,  876 

male,  surgery  of,  940 

malformations  of,  878 

neuroses  of,  881 

rodent  ulcer  of,  in  the  male,  945 

sarcoma  of,  903 

syphilis  of,  886 

wounds  of,  881 
Brokaw's  rings,  326 
Bronchocele,  815 

Bull,  W.  T.,  and  Coley,  W.  B.,  on  hernia,  143 
Buttonhole  operation,  Emmet's,  738 

riACHEXIA,  cancerous,  121 
\J  thyreopriva,  813 
C'a?cal  hernia,  194 
Caecum,  extirpation  of,  474 
Cfesarean  section,  580 
Calculi,  biliary,  566 

pancreatic,  366 
Calculus,  ureteral,  in  the  female,  749 

vesical,  in  the  female,  745 
Cancer,  91 

heredity  of,  23 

in  the  negro,  859 

of  oesophagus,  237,  241 

of  stomach,  262 
Carcinoma,  91,  137 

causes  of,  20 

cylindromatosum,  141 
Carcinosis,  93 

Caruso,  on  symphysiotomy,  805 
Caseous  endometritis,  592 
Catheter,  retention,  600 
Cauliflower  excrescence,  593 
Caustics  in  treatment  of  tumors,  40 
Cementoma,  60 

Cervix  uteri,  amputation  of,  767 
canal  of,  dilatation  of,  752 
discission  of,  768 
imperfect  invagination  of,  756 
laceration  of,  763 
stenosis  of,  752 
tumors  of,  757 
Championniere's  method  for  radical  cure  of 

hernia,  188 
Chimney-sweep's  cancer,  90 
Cholangeitis,  561 
(,'holecystectomy,  570 
Cholecystenterostomy,  571 
Cholecystotoiny,  569 
Choledochotomy,  570 
Cliolelithiasis,  567 
Cholelithotrity,  571 
Cholesteatoma,  70 
Chondroma,  66,  126 
Clamps,  in  hysterectomy,  598,  603 
Clark,  J.  G.,  method  of  abdominal  hysterec- 
tomy, 617 
Cleveland's  method  for  removal  of  ligatures, 
605 
for  shortening  the  round  ligaments,  772 
Clitoridectomv,  705 


Clitoris,  hypertrophy  of,  702 

Coe,  H.  C,  minor  gynecological  surgery,  697 

Cohnheim's  theorv  as  to  causes  of  tumors, 

24 
Coin-catchers,  232 
Coley,  W.  B.,  on  hernia,  143 
Coley's  method  for  treatment  of  tumors,  44 
Colic,  biliary,  568 
Colloid  cancer,  94,  140 
Colon,  excisions  of  portions  of,  478 

implantation  of  ileum  into,  475 

surgery  of,  435 

tumors  of,  461 

ulcers  of,  449 

wounds  of,  435 
Colo-rectostomy,  479 
Colostomy,  494 

iliac.  495 

lumbar,  498 
Colpocleisis,  736 
Colpo-hysteropexy,  770 
Colpo-perineorrhaphy,  707,  721 
Colpotomy,  anterior,  607 

posterior,  608 
Combined  operations  in  gynaecology,  775 
Condylomata,  526,  537 
Congenital  hernia,  172 
Connective-tissue  tumors,  122 
Courty's   method  for  reducing  an  inverted 

uterus,  774 
Corpora  chalcedonica,  69 
Cranio-cerebral   topography  in   the   negro, 

844 
Cresco's  forceps,  232 
Cretinism,  815 
Curettage,  754 
Cystic  adenoma,  96 
Cystocele,  718 
Cystoma,  96 

Cystotomy,  in  the  female,  746 
Czerny-Lembert  suture,  318 

DAWBAEN,  E.,  method  in  removal  of 
appendix,  420 
Dawbarn's  plates,  324 
Denans's  rings,  322 
Dennis,   F.  S.,  on   diseases   of  the   female 

breast,  871 
on  tumors,  17 
Dentigerous  cysts,  60 
Denudation    in    plastic    operations    on    the 

vagina,  724 
Dermoid  cvsts,  108 

rectal,"  462 
Diaphragmatic  hernia,  213 
Distomum  hsematobium,  463 
Duct  carcinoma  of  the  breast,  923 

cysts  of  the  breast,  933 
Ductus  thyreoglossus,  811 
Dudley's  operation  for  anteflexion  of  uterus, 

770 
Dunham,  E.  K.,  on  microscopical  structure 

of  tumors,  117 
Duodenum,  ulcer  of,  356 
Dupuytren's  method,  for  fecal  fistula,  445 
Dura  mater,  endothelioma  of,  134 
Dysphagia,  238 
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EAR,  in  the  negro,  843 
Echinococcus  of  the  thyroid,  814 
Ectopic  pregnancy,  688 
Eczema,  anal,  537 

of  the  nipple,  938 
Electricity  in  extra-nterine  pregnancy,  693 
Electrolysis,  for  tumors,  42 
Embolism,  mesenteric,  337 
Emmet's  buttonhole  operation,  738 

method  for  cystocele,  721 

for  reducing  an  inverted  uterus,  774 

operation  for  colpo-perineorrhaphy,  723 
for  division  of  cervix  uteri,  769 
for  laceration  of  the  cervix,  764 
for  ruptured  perineum,  713 

suture,  317 
Encephaloid  cancer,  94 
Enchondroma,  67 
Endometritis,  589 
Endosalpingitis,  678 
Endotlielioma,  134 
Enostosis,  59 
Enterocele,  partial,  145 
Enteroliths,  299 
Enteroplasty,  339 
Enterotomy,  338 
Entero-vaginal  fistula,  728 
Enucleation  of  goitre,  831 
Enucleation-resection  for  goitre,  832 
Epiplocele,  145 
Episeorrhaphy,  736 
Epithelial  neoplasms,  136 
Epithelioma,  87,  137 

Erysipelas  toxin  in  treatment  of  tumors,  44 
Exchondroma,  66 
Exostosis,  58 
Exophthalmic  goitre,  836 
Exothyreopexy,  833 
Eye,  in  the  negro,  842 

FACIES  ovariana,  651 
Fallopian  tubes,  diseases  of,  677 
excision  of,  687 
pus  in,  684 
False  teeth-plates  as  cause  of  epithelioma,  20 
Faraboeuf,  on  symphvsiotomv   782,  797 
Fecal  fistula,  439 
Femoral  hernia,  198 
Fenger's  method  for  gastrostomy,  273 
Fibroids,  uterine,  617 
causes  of,  621 
Coe  on, 759 
degenerations  of,  620 
diagnosis  of,  624 
prognosis  of,  627 
sloughing  of,  624 
treatment  of,  628 
Fibroma,  61,  122 
molluscum,  65 
Fibromyoma,  uterine,  617 
Fistula  in  ano,  511 
biliary,  573 
fecal,  439 
recto-vaginal,  728 
uretero-vaginal,  734 
vaginal,  728 
vesico-uterine,  735 


Fistula,  vesico-vaginal,  730 

Fistulse,  gastric,  255,  270 

Fixation  of  tissue,  117 

Fixing  solutions,  118 

Flap-splitting  operation,  710,  712 

Follicular  odontoma,  60 

Foote,  E.  M.,  on  the  surgerv  of  the  thyroid 
gland,  811 

Foreign  bodies  in  oesophagus,  226 

Formalin  as  a  fixing  agent,  120 

Fowler,  G.  K.,  method  for  abdominal  su- 
ture, 645 

Fraraboesia,  866 

Fritsch's    operation    for    recto-vaginal    fis- 
tulse,  729 
for  uterine  prolapse,  773 

GALACTOCELE,  880 
Galactorrhoea,  879 
Gall-bladder,  abscess  of,  561 

anatomy  of,  545 

dropsy  of,  573 

excision  of,  570 

injuries  of,  548 

intestinal  anastomoses  of,  571 
Gall-stones,  299,  566 
Gama's  revolving  forceps,  233 
Ganglion,  102 

Gastralgia,  operations  for,  291 
Gastrectomy,  281 
Gastric  fistulse,  270 

ulcer,  253 

operations  for,  258 
Gastro-anastomosis,  291 
Gastro-diaphanoscope,  257 
Gastro-enterostomy,  286 
Gastroliths,  269 
Gastrorrhaphy,  290 
Gastrostomy,  272 
Gastrotoray,  271 
Genitals,  female,  surgery  of,  697 
Gersuny's  method  after  rectal  excision,  493 

operation  for  umbilical  hernia,  208 
Giant-celled  sarcoma,  133 
Glycosuria,  with  gall-stones,  569 
Goitre,  815 

exophthalmic,  836 

resection  of,  824 
Gouley,  J.  W.  S.,  on  nomenclature  and  class- 
ification of  tumors,  26 
Graefe's  coin-catcher,  232 
Graves'  disease,  836 
Gynaecological  surgery,  697 

HJi:MANGIOMA  of  spleen,  125 
Hsematemesis,  257 
Hahn's  method  for  gastrostomy,  273 
Halsted's  method  of  operation  for  inguinal 
hernia,  185 
in  removing  cancer  of  the  breast,  928 
Harpoon,    for   examination  of  tumors,  33, 

76 
Harris,  R.  P.,  on  symphysiotomy,  780,  807 
Hartley,  F.,  on  appendicitis,  385 
Hegar's  method  for  fixation  of  stump  of 
uterus,  639 
operation  for  coipo-perineorrhaphy,  721 
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Heinecke-Mikulicz     method     for     pyloric 

obstruction,  279 
Hematosalpinx,  681 
Hemorrhoids,  527 

Heredity,  in  cancer  of  the  breast,  921 
in  hernia,  146 
in  malignant  disease,  23 
Hernia,  143 
cffical,  194 
causes  of,  146 
congenital,  171 
diaphragmatic,  213 
femoral,  198 
infantile,  173 
inguinal,  171 

operative  treatment  of,  183 
inguino-perineal,  197 
irreducible,  156 
ischiatic,  214 
labial,  701 
lumbar,  212 
obstructed,  158 
obturative,  212 
pelvic,  214 
preperitoneal,  190 
radical  cure  of,  152,  184 
rectal,  215 
strangulated,  160 
treatment  of,  148 

of  operative,  152 
umbilical,  204 
vaginal,  717 
ventral,  209 

after  abdominal  section,  672 
Herniotomy,  167 
Heterologous  growths,  18 
Homologous  growths,  18 
Hydatid  cysts,  104 

of  the  breast,  935 
Hydatids  of  liver,  557 
Hydrocele  of  the  canal  of  Nuck,  176,  702 
Hydrorrhoea,  with  uterine  fibroids,  623 
Hydrosalpinx,  681 
Hygroma,  103 
Hymen,  imperforate,  714 

laceration  of,  714 
Hysterectomy,  abdominal,  for  conditions  of 
inflammation,  610 
for  fibroids.  638 
partial,  613 
of  pregnant  uterus,  586 
vaginal,  599 
for  fibroids,  634 
Hysteropexy,  770 

ILEUS  paralyticus,  305 
Ileo-cjEcal  valve,  extirpation  of,  474 
Ileum,  implantation  of,  into  colon,  475 

occlusion  of,  295 
Iliac  artery,  internal,  ligature  of,  in  abdom- 
inal hysterectomy,  616,  642 
colostomy,  495 
Implantation  cysts,  99 
Infantile  hernia,  173 

umbilical  hernia,  205 
Inguinal  hernia,  171 
Inoma,  61,  122 


Insanity,  menstrual,  ovariotomy  for,  674 
Intermuscular  lipoma,  56 
Interstitial  fibroids,  619 

hernia,  190 
Intestinal  paresis  in  the  course  of  appendi- 
citis, 413 
Intestines,  adhesion,  with  flexion  of,  301 

contusion  of,  291 

foreign  bodies  in,  297 

large,  surgery  of,  435 

lateral  anastomosis  of,  333 

malformation  of,  294 

necrosis  of,  337 

obstruction  of,  294,  347,  452 
chronic,  304 

perforation  of,  in  typhoid  fever,  352 

resection  of,  327 

rupture  of,  291 

sarcoma  of,  305 

strangulation  of,  305 

stricture  of,  305 

surgery  of,  291 

suture  of,  312 
Intussusception,  452 
Invagination,  intestinal,  336 
Iodine  injections  for  goitre,  823 
Iodoform  for  goitre,  824 
Irreducible  hernia,  156 
Isciiio-rectal  abscess,  509 

fistula,  517 

JAUNDICE,  surgical  view  of,  547 
Jejunostomy,  338 
Jobert's  invagination  suture,  321 
Johnson,  J.  T.,  on  surgical  diseases  of  the 
ovaries  and  tubes,  647 

KARYOKINESIS,  117 
Keen,  W.  VV.,  on  the  use  of  the  Eontgen 
or  X  rays  in  surgei  y,  947 
Kelly's  method   for  catheterization   of  the 
ureter,  748 
for  rectal  exploration,  502 
Keloid,  63 

in  the  negro,  857 
Kelotomy,  167 
Kocher,  on  cause  of  goitre,  816 

on  partial  resection  of  the  thyroid,  826 
Kocher's   method,  for   ligation   of  inferior 
thyroid  artery,  833 
for  radical  cure  of  hernia,  189 
operation  for  rectal  growths,  480 
Kraurosis  vnlvfe,  706 
Kraske's  operation  for  rectal  growths,  480 

LAPAEOTOMY.     See  Abdominal  section. 
Lateral  implantation  of  ileum  into  colon, 
475 
intestinal  anastomosis,  333 
Lath-nails  causing  epithelioma,  21 
Le   Fort's  operation  for  uterine   prolapse, 

773 
Leioma,  84 
Lembert's  suture,  317 
Leucocytosis  in  mammary  cancer,  911 
Leuksemia,  splenectomy  for,  376 
Levator  ani,  484 
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Lindermann's  method  for  hydatids  of  liver, 

560 
Lipoma,  53,  125 
liver,  abscess  of,  561 
actinomycosis  of,  556 
cancer  of,  551 
floating,  550 
hydatids  of,  557 
surgery  of,  543 
syphilis  of,  554 
tumors  of,  550 
wounds  of,  548 
Loose  cartilage  in  joints,  66 
Loreta's  operation,  278 
Lumbar  colostomy,  498 
colotomy,  494 

hernia,  212  _  ^_^ 

Lusk,  W.  T.,  oh  symphysiotomy,  /  /  / 
Lymphangeioma,  125 
Lympho-sarcoma,  430 


841 


McBURNEY,  C,  surgical  treatment  of  ap-  , 
pendicitis,  415  ■      e     ' 

McBurney's  method  for  radical  operation  tor 
appendicitis,  421 
point,  407 
Macewen's  method  for  radical  care  of  hernia, 

1^9  •     ,  .      .         ' 

Mackenrodt's  operation  for  vaginal  liysteru- 

pexy, 771 
Malignant  growths,  120 
Manec's  paste,  41 
Mastitis,  882 
syphilitic,  886 
tuberculous,  887 
Mastodvnia,  881  , 

Matas,  E.,  on  the  surgical  peculiarities  ot 

the  negro,  839 
Maunsell's   method    fur    intestinal    suture, 
321 
operation  for  rectal  growths  48b 
Meckel's  diverticulum,  102,  29b 
Medullary  cancer,  94,  138 
Melano-sarcoma,  82 
Melanotic  carcinoma  of  tlie  breast,  J-o 
Meningeal  lipoma,  56 
Mesenteric  embolism,  33; 
Mesorectum,  483 
Metritis,  589  ^ 
Micromazia,  878 
Mitoses,  217 
Mixter's  guide,  246 
Moles,  pigmented,  sarcoma  ot,  »^ 
Montgomery's  glands,  936 
Morcellation  forceps,  597^ 

for  uterine  tumor,  634,  760  ^ 
Morisani  on  symphysiotomy,  /  8U 
Mulattoes,  840 
Murphy  button,  326,  438 
Muscular  anomalies  in  the  negro,  »40 
Myeloid  sarcoma,  81 
Myoma,  84 

of  the  uterus,  134 
Myomata,  uterine.     See  Fibroids,  uterine. 
Myomectomy,  637 
Myxoedema,  813 
Myxoma,  68,  126 
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I  Myxo-chondroma  of  parotid,  127 
Myxo-sarcoma  of  femur,  126 

NEGRO,  anatomical  peculiarities  of,  •'■ 
pathological  peculiarities  of,  849 
'      surgical  peculiarities  of,  839 
types  of,  840  ^ 
Neo()lasiuata,  27    ■ 
Neuroglloma,  67 
Neuroma,  86 

Kipples,  anomalies  of  937_ 
discharge  from,  911,  937 
eczema  of,  938 
epithelioma  of,  939 
retraction  of,  910 
surgerv  of,  936 
Nitric-acid  test  in  removing  cancer  ot  tlie 
breast,  924 

OBTURATOR  hernia,  212 
Odontoma,  59 
CEsophagectomy,  248 
CEsophagismus,  239 
CEsophagoscope,  231 
(Esophagostomy,  248 
(Esophagotomy,  234 

internal,  247  _ 

,  (Esophagus,  cancer  ot,  23/,  Z4i 
dilatations  of,  218 
diverticula  of,  219 
exploration  of,  229,  244 
foreign  bodies  in,  226 
;      malformations  of,  217^ 

morbid  growths  of  232 
j      retrograde  dilatation  of,  249 
rupture  of,  224 
strictures  of,  238 
surgery  of,  217 

wounds  of,  223  •     i  da 

Omentum,  adherent,  in  hernia,  ibU 
cysts  of,  379 
surgery  of,  ^379 
tumors  of,  380 
Onconomy,  26 
Oncotaxy,  26 
Onvchoma,  70 
Opium,  objections  to,  b/0 
Osteoma,  57,  127 
Osteo-sarcoma  ot  jaw,  i-O 
Ovariotomy,  661 

for  uterine  hbroids,  ^61 
Ovaries,  surgery  of,  647 
Ovaritis,  647 
Ovarv,  hernia  of,  701 

prolapse  and  hernia  ot,  b4b 
tumors  of,  649 


PAGET' S  disease  of  the  nipple,  939 
Pancreas,  abscess  of,  364 

cysts  of,  100,  366 

o-angrene  of,  365 

surgery  of,  362 

tumors  of,  369 
Pancreatitis,  365 
Panhysterectomy,  644 
Papilloma,  68  _ 

Para-umbilical  hernia,  -0< 
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Pean"s   method    for    fixation    of  stump    of 

uterus,  640 
Pelvic  abscess,  609,  776 

arcli,  anatomy  of,  782 
Periappendicular  lesions,  399 
Perineal  hernia,  197,  214 

retractor,  600 

warts,  537 
Perineorrhaphy,  707 
Perineum,  rupture  of,  707 
Periprostitis,  508 
Perisplenitis.  372 
Peritoneal  adhesions.  339 
Peritonitis,  340 

operation  for,  350 

tubercular,  357 

with  uterine  fibroids.  623 
Perityphlitis.  400 
Pessary,  stem,  768 
Phantom  tumors,  116 

Pilcher,   L.   S.,  surgery  of  the  large  intes- 
tines, 435 
Piles,  527 
Pinhole  os,  752 
Pleiomazia.  878 

Polk,  W.  M.,  on  surgical  disorders  and  dis- 
eases of  the  uterus,  575 
Polypoid  growth  in  stomach,  262 
Polypus,  uterine,  757 
intermittent,  620 
Porro's  operation,  586 
Pregnancy,  extra-uterine,  treatment  of  i;91 

tubal,  688 
Preparation  of  patient  for  ovariotomy.  i)6I 
Procidentia  uteri,  773 
Proctitis.  507,  517 

chronic,  517 
Proctopla.sty,  cuneiform,  535 
Proctotomy,  523 
Prolapse  of  the  rectum,  533 
Preperitoneal  hernia,  190 
Pruritus  ani,  538 
Psammoma,  69,  134 
Pseudo-cy.sts,  101 
Ptyalectasis,  100 
Pubic  symphysis,  789 
Puerperal  endometritis.  590 

septicemia,  590 
Pulsion  diverticula,  219 
Pus-tubes,  685 
Pyfemic  abscess  of  liver,  562 
Pylorectomy,  281 
Pyloric  dilatation,  278 
Pvloroplastv,  279 
Pylorus,  stricture  of,  267,  278 
Pyoktanin  in  malignant  disease.  42 
Pyogenic  infections,  in  the  negro,  84y 
Pyosalpinx,  684 

P)ADICAL  operations  for  tumors.  50 
t  Rectal  hernia,  215 
Rectocele,  723 
Kecto-vaginal  fistulse,  729 
Rectum,  cancer  of,  465 
exploration  of,  499 
inflammation  of,  507 
lower  portion,  excision  of,  489 


Rectum,  malformations  of,  538 

papilloma  of,  463 

prolapse  of,  533 

stricture  of,  521,  526 

syphilis  of,  520 

tumors  of,  461 

ulcer  of.  518 

upper  and  middle  portion,  excisions  of, 
480 

ventro-fixation  of.  536 
Recurrence  in  mammary  cancer,  913 
Reducible  hernia.  148 
Renal  pelvis,  catheterization  of,  748 
Retention-cysts,  97 
Retrosternal  goitre,  817,  819 
Rhabdomyoma,  85,  134 
Richardson,   ^I.  H.,  on  the  surgery  of  the 

alimentary  canal.  217 
Rodent  ulcer,  90 

Rontgen  rays,  use  of,  in  surgery,  947 
Round    ligament,    uterine,    .shortening    of, 

Round-celled  sarcoma,  81,  129 
Rupture,  143 

Rydygier's  method  for  ligature  of  inferior 
thyroid  artery,  833 
for  rectal  growths,  481 

SAC  of  a  hernia,  144 
reduction  of,  165 
Sacro-coccygeal  tumors,  115 
Sacrum,  osteoplastic  operations  on,  481 
Salpingitis,  678 
Sarcoma,  70.  128 
of  the  heart,  903 
intestinal,  305 
Scalpel,  infection  of,  by  cancer.  927 
Schroeder's  operation  for  disease  of  cervix 

uteri,  767 
Schiicking's  operation  for  vaginal  hystero- 

pexv,  771 
Scirrhus,  94,'l39 

Sedillot's  method  for  gastrostomy,  273 
Senn,  X.,  method  in   partial  hvsterectomv, 

642 
Senn"s  bone-plates.  324 
Septicaemia,  puerperal,  590 
Sequestration  dermoids,  110 
Sero-thera])y  in  cancer,  53 
Shouldering,  in  wire  sutures,  766 
Sigault,  J,  R.,  on  symphysiotomy,  778 
Simon's  method   for  vesico-vaginal  fistulse, 

733 
Sims's  method  for  cystocele,  719 

operation,  for  dysmenorrhcea.  768 
Skene,    on    imperfect    invagination    of  the 

cervix,  756 
Skiagraphy,  use  of,  in  surgery,  947 
Skin  of  the  negro,  847 
Socin,  on  enucleation  of  goitre,  831 
Sonnenberg's    method,    for    gastro-enteros- 

tomy,  289 
Sphincter  ani,  substitute  for,  493 
Sphincteroscope,  502 
Spindle-celled  sarcoma.  79,  131 
Spinelli,  on  symphysiotomy,  781 
Spleen,  abscess  of,  371 
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Spleen,  aspiration  of,  375 

cysts  of,  375 

displacements  of,  373 

excision  of,  376 

rupture  of,  371 

surgery  of,  370 

tumors  of,  374 
Splenectomy,  376 
Splenopexis,  378 
Splenotomy,  376 
Ssabanajew-Franck  metliod,  forgastrostomv, 

275 
Stiles,  H.  J.,  on  the  nitric-acid  test  in  re- 
moving cancer  of  the  breast,  924 
Sterility  as  a  cause  of  uterine  fibroids,  621 

causes  of,  683 
Stolz's  method,  for  cystocele,  719 
Stomach,  cancer  of,  262 

contusion  and  rupture  of,  251 

dilatation  of,  268 

foreign  bodies  in,  269,  272 

hour-glass  contractions  of,  292 

lavage  of,  269 

operations  on,  270 

perforation  of,  255 

resection  of,  281 

rupture  of,  251 

surgery  of,  250 

tumors  of,  261 

ulcer  of,  253 
Strangulated  hernia,  160 
Subdiaphragmatic  abscess,  255 
Submucous  fibroids,  uterine,  619 
Subperiosteal  sarcoma,  79 
Subphrenic  abscess.  255 
Subsynovial  lipoma,  55 
Sucking  cushion,  56 
Sutton,  classification  of  dermoids,  110 

of  odontomas,  59 
Suture  of  the  Four  Masters,  312 
Sutures,  crown,  766 

intestinal,  312 

wire,  766 
Symond's  tube,  246 
Symphysiotomy,  777 

T AIT'S  method  for  vesico-vaginal  fistula^, 
733 
operation  for  ruptured  perineum,  710 
Taxis,  164 
Teratoma,  115 
Tetanus,  in  the  negro,  852 
Thomas's  operation  for  cysts  of  the  breast, 

934 
Thrombosis,  mesenteric,  337 
Thyroid  arteries,  ligation  of,  832 
extracts,  821 
gland,  diseases  of,  813 
malignant  disease  of,  835 
surgery  of,  811 
tumors  of,  814 
Tliyreoideclithesis,  833 
Tiiyroidectomy,  824 
Toilet  of  abdominal  cavity,  667 
Tooth-plates  in  oesophagus,  228 
Toxins  in  treatment  of  tumors,  44 
Trachelorrhaphy,  763 


Traumatism,  influence  of,  on  mammarv  can- 
cer, 920 
Tropical  abscess  of  liver,  562 
Trusses,  149, 181 
Tubal  pregnancy,  688 
Tubercular  peritonitis,  357 
Tuberculosis,  uterine,  592 
Tubular  cysts,  99 
Tubulo-dermoids,  111 
Tumors,  17 

causes  of,  18 

classification  of,  25 

diagnosis  of,  33 

microscopical  structure  of,  117 

in  the  negro,  854 

of  the  cesophagMS,  235 

prognosis  of,  36 

treatment  of,  38 
Typhoid  fever,  intestinal  perforation  in,  352 

ULCER,  duodenal,  356 
Umbilical  hernia,  204 
Ureteritis,  750 
Uretero-vaginal  fistuhe,  734 
Ureters,  anomalies  of,  749 
lateral  implantation  of,  750 
surgery  of,  in  tiie  female,  748 
Urethra,  female,  displacement  of,  737 
injuries  of  742 
operations  in,  737 
tumors  of,  740 
Urethrocele,  738 

Uterine  arteries,  ligature  of,  633,  739 
Uterus,  anteflexion  of,  768 
atresia  of,  731 
cancer  of,  593,  761 

abdominal  hysterectomy  for,  614 
vaginal  hysterectomy  for,  609,  761 
cervical  canal  of     See  Cervix  uteri. 
diseases  of  the  -wall  of,  589 
displacements  of,  768 
fibroid  tumors  of,  617 
fixation  of,  770 
injuries  of,  575 
inversion  of,  774 
polypus  of,  758 
pregnant,  excision  of,  586 
prolapse  of,  773 
retroversion  of,  770 
rupture  of,  577 
surgery  of  575 
sutui-e  of,  584 
tubercular  disease  of,  592 

VAGINA,  cancer  of,  726 
cicatrices  of,  727 

double,  717 

foreign  bixlies  in,  727 

lacerations  of  726 

malformations  of,  715 

o[)eration  for  closure  of,  736 

surgery  of,  714 

tumors  of,  725 
Vaginal  hernia,  717 

hysterectomy,  599 

section,  607 
Vaginismus,  715 
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Van  Hook,  on  repair  of  injuries  to  ureter, 

750 
Venereal  disease,  in  the  negro,  862 
Ventral  hernia,  209 
Ventro-fixation  of  rectum,  536 
Vesico-urethral  fissure,  742 
Vesico-uterine  fistvila,  735 
Vesico-vaginal  tistulse,  730 
Volkmaun's  method  in  removing  cancer  of 

the  breast,  927 
Volvulus,  459 

Von  Baracz's  turnip  plates,  324 
Yon  Hacker's  method,  for  gastrostomy,  273 
Vulva,  atresia  of,  701 

elepliantiasis  of,  702 

hypera?sthesia  of,  706 

malignant  disease  of,  704 

tumors  of,  703 

wounds  of,  706 
Vulvo-vaginal  gland,  diseases  of,  703 


WANDERING  spleen,  373 
Warren,  J.  C,  instrument  for  examina- 
tion of  tumors,  76 

Weir,  E.  F.,  on  the  surgerv  of  the  thyroid 
gland,  811 

Whitehead's  method,  in  treatment  of  hem- 
orrhoids, 531 

Witzel's  method,  for  gastrostomy,  274 

Woliler's   method,   for    gastro-enterostomy, 
286 

Worms,  obstructing  intestine,  301 


X 


KAYS,  use  of,  in  surgery,  947 


yAWS,  866 

^ENKER'S  fixing  solution,  911 
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ABDOMEN,  wonnds  of,  i.  500 
Abdominal  wall,  surgery  of,  iv.  382 
Abs-ess,  i.  172,  343 

alveolar,  iii.  128,  369 

cerebellar,  iii.  358 

of  lung,  iii.  211 

pelvic,  iv.  776 

renal,  iii.  502 

retropharyngeal,  iii.  73 
Acne,  iii.  407 
Actinomyces,  i.  332 
i^  ctinomycosis  of  breast,  iv.  893 
Acupressure,  i.  741,  ii.  133 
Acupuncture,  ii.  81 
Adenitis,  ii.  485 
Age,  influence  of,  i.  303,  730 
Ainlium,  iv.  868 
Air-embolism,  i,  212  ;  ii.  442 

passages,  surgery  of,  iii.  17 
Alexander's  operation,  iv.  771 
Alimentary  canal,  surgery  of,  iv.  217 
Amaurosis,  iii.  269 
Ametropia,  iii.  276 
Amputations,  i.  811 
Anaesthesia,  i.  645 
Aneurysm,  ii.  367 
Antisepsis,  i.  677,  719 
Antrum,  diseases  of,  iii.  370 
Anus,  diseases  of,  iv.  504 
Aorta,  ligature  of,  i.  762 
Aphonia,  iii.  25 
Appendicitis,  i.  274,  297 ;  iv.  385,  415 

in  the  negro,  iv.  852 
Apoplexy,  ligature  of  carotid  in,  ii.  652 
Arrow  wounds,  i.  513 
Arterial  varix,  ii.  398 
Arteries,  ligatures  of,  i.  742 

surgery  of,  ii.  435 
Arteritis,  ii.  437 
Artificial  anus,  iv.  495 

limbs,  i.  860 

respiration,  ii.  92 
Astiguiatism,  iii.  276 
Atresia  ani,  iv.  538 
Atrophy,  i.  229 

Auditory  canal,  diseases  of,  iii.  333 
Auricle,  diseases  of,  iii.  327 
Autoplasty,  ii.  139 

BACILLUS  anthracis,  i.  331 
coli  communis,  i.  320 
pyocyaneus,  i.  310 
tetanus,  i.  326 
tuberculosis,  i.  329 
Bacteria,  i.  175,  249 


Bacteriology,  surgical,  i.  249 

Bandages,  ii.  17 

Battey's  operation,  iv.  673 

Bavonet  wounds,  i.  512 

Bed-sores,  i.  186,  360 

Bee-stings,  i.  408 

Bladder,  diseases  of,  iii.  532 

female,  surgery  of,  iv.  743 

hernia  of,  iv.  195 

wounds  of,  i.  509 
Blepharitis,  iii.  238 
Blisters,  ii.  80 

Blood-clots,  healing  by,  i.  526,  715 
Blood-letting,  ii.  84 
Boils,  iii.  39S 
Bone-grafting,  ii.  188 
Bones,  diseases  of,  ii.  219 

resection  of,  i.  773 
Bow-legs,  ii.  319 
Brain,  compression  of,  ii.  629,  632 

injuries  of,  ii.  617,  654 

tumors  of,  ii.  749 

wounds  of,  i.  483 
Branchial  fistula,  iii.  173 
Breast,  diseases  of  iv.  871 

excision  of,  i.  710 
Bubo,  iii.  757,  903 
Bulbar  paralvsis,  ii.  661 
Burns,  i.  362" 

pACHEXTA  thyreopriva,  iv.  813 
\J  Csesarean  section,  iv.  580 
Calcification,  i.  236 
Calculus,  renal,  iii.  485 

vesical,  iii.  565 
Cancer  of  oesophagus,  iv.  237,  241 

of  stomach,  iv.  262 
Cancrum  oris,  i.  391 ;  iii.  127 
Carbuncle,  ii.  499  ;  iii.  400 
Carcinoma,  iv.  137 

of  the  breast,  iv.  907 
Carotid,  ligature  of,  i.  747 
Caseation,  i.  227 
Castration,  iii.  681 
Cataract,  iii.  305 
Catheter,  ii.  109 

fever,  iii.  625,  723 
Catheters,  i.  725 
Cephalhpematoma,  ii.  549 
Cerebellar  abscess,  ii.  688,  711 
Cervix  uteri,  surgery  of,  iv.  751 
Chancre,  iii.  806 
Chancroid,  iii.  797,  887 
Cheiloplasty,  ii.  145 
Chemosis,  iii.  251 
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Chest,  diseases  of,  iii.  199 

wounds  of,  i.  493 
Chilblain,  iii.  393 
Chimney-sweep's  cancer,  iii.  710 
Chloroform,  i.  648 
Cholecystotomy,  iv.  569 
Cholesteatoma,  ii.  752 ;  iii.  338 
Chondroma,  iv.  66,  126 
Chordee,  iii.  741,  749 
Choroiditis,  iii.  262 
Chylocele,  ii.  473 
Chyluria,  ii.  484 
Cicatricial  tissue,  i.  193 
Cicatrices,  deforming,  ii.  145 
Circumcision,  iii.  715 
Cirsoid  aneurysm,  ii.  398 
Clap,  iii.  736 
Clavicle,  dislocation  of,  i.  614 

fracture  of,  i.  577 

resection  of,  i.  792 
Cleft  palate,  ii.  163 
Clitoridectomy,  iv.  705 
Cloudv  swelling,  i.  231 
Club-foot,  ii.  296 

Coccyx,  excision  of,  i.  805 :  ii.  802 
Colloid  degeneration,  i.  233 
Colon,  surgery  of,  iv.  435 
Color-blindness,  iii.  269 
Colostomy,  iv.  495 
Colpocieisis,  iv.  736 
Colpotomy,  iv.  607 
Condylomata,  iii.  827,  871 
Congestion,  i.  156 
Conjunctiva,  diseases  of,  iii.  240 
Contre-coup,  fractures  by,  ii.  594 
Contusions,  i.  373 
Cornea,  diseases  of,  iii.  251 
Corns,  iii.  412 
Cornu  cutaneum,  ii.  508 
Craniectomy,  ii.  717 
Craniotabes,  ii.  221,  535 
Cranitis,  ii.  543 
Cranium,  fractures  of,  ii.  573 

operations  on,  ii.  770 
Croup,  iii.  21 

Ci'oupous  inflammation,  i.  170 
Cupping,  ii.  85 
Cut-throat,  iii.  181,  185 
Cystitis,  i.  274;  iii.  549 
Cystocele,  iv.  718 
Cysts,  iv.  96 


DECUBITUS,  i.  360 
Deformities,  ii.  265 
Degenerations,  i.  127 
Depilatories,  iii.  415 
Dermatitis,  iii.  393 
Dermoid  cysts,  iv.  108 
Diaphragm,  surgery  of,  iii.  233 
Diaphragmatic  hernia,  iv.  213 
Diphtheria  of  wounds,  i.  324 
Disinfection,  i.  682 
Dracontiasis,  i.  352 
Drainage,  i.  369,  702 
Dressings,  i.  691 ;  ii.  67 
Dura  mater,  ii.  557 


EAK  disease,  ii.  679,685 
Ear,  surgery  of,  iii.  317 
Ectropium,  iii.  287 
Eczema,  iii.  401 
Elbow-joint,  diseases  of,  ii.  364 

dislocations  of,  i.  621 

resection  of,  i.  786 
Elephantiasis^  ii.  479  ;  iii.  417 
Embolism,  i.  211 
Empyema,  iii.  203 
Encephalitis,  ii.  702 
Endosteitis,  ii.  236 
Enteroplasty,  iv.  339 
Enterotomy,  iv.  338 
Epididymitis,  iii.  660 
Epilepsy,  trephining  for,  ii.  742 
Epiphyseal  separation,  i.  585 
Epispadias,  iii.  713 
Epistaxis,  iii.  Ill 
Epithelioma,  iii.  452;  iv.  87,  137 
Erysipelas,  i.  418 
Erythromelalgia,  ii.  879 
Etherization,  i.  667 
Ethmoid,  diseases  of,  ii.  768 
Eustachian  tube,  iii.  323 
Excisions,  i.  773 
Exostosis,  ii.  229 
Exothyreopexy,  iv.  833 
Eye,  diseases  of,  iii.  237 

surgery  of,  iii.  279 
Eyelids,  diseases  of,  iii.  237 

FACE,  shot  wounds  of,  i.  487 
wounds  of,  ii.  137 
Fallopian  tubes,  diseases  of,  iv.  677 
False  joint,  i.  536 
Fat-embolism,  i.  213,  532 
Fatty  degeneration,  i.  232 
Femoral  hernia,  iv.  198 
Femur,  fracture  of,  i.  558 
Fever,  i.  199 

Fibroids,  uterine,  iv.  617,  759 
Fibroma,  iv.  61,  122 

of  the  skin,  iii.  421 
Fibula,  dislocations  of,  i.  636 

fracture  of,  i.  549 

resection  of,  i.  797 
Filariasis,  ii.  474 
Fingers,  abnormities  of,  ii.  183 

amputation  of,  i.  817 
Fistula  in  ano,  iv.  511 

biliary,  iv.  573 

cervical,  iii.  173 

fecal,  iv.  439 

salivary,  iii.  162 
Fistulse,  vaginal,  iv.  728 
Flat  foot,  ii.  310     _      _ 
Foot,  amputations  in,  i.  834 
Fractures,  i.  515 
Fragilitas  ossium,  ii.  227 
Frambcesia,  iii.  419 
Frontal  sinus,  ii.  554,  765 
Frost-bite,  i.  355 ;  iii.  394 
Furuncle,  i.  252,  280,  350 ;  iii.  398 

GALACTOCELE,  ii.  473 
Gall-bladder,  excision  of,  iv.  570 
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Gall-bladder,   intestinal  anastomosis  of,  iv. 

571 
Gall-stones,  iv.  566 
Gangrene,  i.  228,  356,  533 
Gasserian  ganglion,  excision  of,  ii.  911 
Gastric  fistulse,  iv.  255,  270 

ulcer,  iv.  253 
Gastrostomy,  iv.  272 
Gastrotomy,  iv.  271 
Genitals,  female,  surgery  of,  iv.  697 

Genito-urinary  system,  surgery  of,  iii.  465 

Genu  valgum,  ii.  224,  313 

Glaucoma,  iii.  301 

Glossitis,  iii.  132 

Goitre,  iv.  815 

Gonococcus,  i.  319 

Gonorrhoea,  iii.  736,  770 

Granulations,  i.  188 

Granuloma,  ii.  232 

Graves'  disease,  iv.  836 

Greenstick  fracture,  i.  517 

Guinea  worm,  i.  352 

Gumraata,  iii.  843 

Gunshot  wounds,  i.  445,  459  _ 

Gynaecological  surgery,  iv.  697 

H HEMATOCELE,  iii- 68^2 
Hematoma  auris,  iii.  329 
Hsematomyelia,  ii.  800 
Haemophilia,  i.  381 
Hsemostasis,  i.  379 
Hand,  amputation  of,  i.  821 
Hare-lip,  i.  60 ;  ii.  152 
Head,  shot  wounds  of,  i.  479 

surgerj'  of,  ii.  497 

tetanus,  i.  428 
Headache,  trephining  for,  ii.  748 
Heart,  surgery  of,  iii.  215 

wounds  of,  i.  499 
Hemorrhage,  i.  378,  737 

intracranial,  ii.  640 
Hemorrhoids,  iv.  527 
Hernia,  iv.  143 

cerebri,  ii.  668 

diaphragmatic,  iii.  235 
Herniotomy,  iv.  167 
Herpetic  diseases,  i.  186 
Heterophoria,  iii.  278 
Heteroplasia,  i.  218 
Hip-joint,  amputation  at,  i.  476,  852 

disease,  ii.  326 

dislocation  of,  i.  626 

resection  of,  i.  802 
Hodgkin's  disease,  ii.  490 ;  iii.  194 
Hospital  gangrene,  i.  325,  359 
Housemaid's  knee,  ii.  358 
Humerus,  fracture  of,  i.  584 
Hyaline  degeneration,  i.  234 
Hydatid  cysts,  iv.  104 
Hydrocele,  iii.  686 
Hydrocephalus,  ii._732,  852 
Hydronephrosis,  iii.  508 
Hydrophobia,  i.  433 
Hydrothorax,  iii.  202 _ 
Hymen,  imperforate,  iv.  714 
Hyoid  bone,  fracture  of,  i.  572 
Hypertrophy,  i.  215 


Hypospadias,  iii.  712 

Hypopyon,  iii.  253 

Hysterectomy,  abdominal,  iv.  610,  614 

of  pregnant  uterus,  iv.  586 

vagina'l,  iv.  599,  634 
Hysteropexy,  iv.  770 

TDIOCY,  ii.  714 

L  Iliac,  ligature  of,  i.  763 

Impotence,  iii.  792 

Infection,  i.  279,  315,  677 

Inflammation,  i.  145,  311 

Inguinal  hernia,  iv.  171 

Innominate,  ligature  of,  i.  135,  746^ 

Interscapulo-thoracic  amputation,  i.  833 

Intestines,  obstruction  of,  iv.  452 

perforation  of,  in  typhoid  fever,  iv.  352 

resection  of,  iv.  327 

surgery  of,  iv.  291 
Intubation,  iii.  45 
Intussusception,  iv.  452 
Iridectomy,  iii.  296 
Iris,  disease  of,  iii.  257 
Irrigation,  ii.  75 
Irritable  ulcer,  i.  349 

JACKSONIAN  epilepsy,  ii.  772 
Jaw,  resection  of,  806 
Jaws,  diseases  of,  iii.  365 
Joints,  diseases  of,  ii.  325 
Journals,  surgical,  i.  144 

KELOID,  ii.  144 
Keratitis,  iii.  251 
Kidney,  diseases  of,  iii.  465 
Knee-joint,  diseases  of,  ii.  346 
dislocation  of,  i.  632 
resection  of,  i.  799 
Knock-knee,  ii.  313 
Kraurosis  vulva?,  iv.  706 

LACHBYMAL  apparatus,  diseases  of,  iii. 
273 
Laminectomy,  ii.  858 
Larynx,  excision  of,  i.  126 

surgery  of,  iii.  17 
Laryngectomy,  iii.  60 
Leg,  amputation  of,  i.  845 
Lembert's  suture,  iv.  317 
Lens,  diseases  of,  iii.  305 
Leontiasis,  ii.  223,  537 
Lepra,  iii.  444 
Leucocytha?mia,  ii.  492 
Leucocytes,  i.  161,  242,  291 
Leucocytosis,  i.  198 
Ligature  of  arteries,  i.  742 
Ligatures,  ii.  122,  132 
Lingual  nerve,  excision  ot,  ii.  911 
Lipoma,  iv.  53,  125 
Lipomatosis,  i.  232 
Liporocele,  ii.  473 
Lips,  diseasesof,  iii.  123 
Lithotomy,  iii.  575 

ancient"  methods,  i.  34,  38,  4. 
Lithotrity,  iii.  585 
Liver,  surgery  of,  iv.  543 
Local  asphyxia,  i.  361 
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Lordosis,  ii.  271 

Lungs,  shot  wounds  ot  i.  496 

surgery  of,  iii.  210 
Lupus,  iii.  429,  433 
Lymphadenoma,  iii.  194 
Lymphatic  system,  surgery  of,  ii.  461 
Lymphocytes,  i.  163 
Lymph-scrotum,  ii.  482 

[cBUKNEY'S  point,  iv.  407 
Macroglossia,  iii.  125 
Macroraelia,  ii.  471 
Madura  foot,  i.  331,  352;  iii.  462 
Malacosteon,  ii.  225 
Massage,  ii.  103 
Mastitis,  iv.  882 
Mastoid  disease,  ii.  703 ;  iii.  352 
Masturbation,  iii.  777 
Median  nerve,  injury  of,  ii,  902 
Mediastinum,  iii.  222 
Membrana  tympani,  iii.  323 
Meningitis,  ii.  663,  713 
Meningocele,  ii.  727 

spinal,  ii.  792 
Merkel's  ganglion,  excision  of,  ii.  908 
Metacarpal  bones,  fracture  of,  i.  602 
Metatarsal  bones,  dislocation  of,  i.  644 
Metatarsalgia,  ii.  879 
Methylene  bichloi'ide,  i.  652 
Microcephalus,  ii.  714 
Micrococcus  lanceolatius,  i.  309,  318 
Military  surgery,  ii.  191 
Minor  surgery,  ii.  17 
Missiles,  i.  445 
Mollities  ossium,  ii.  225 
Mouth,  disinfection  of,  i.  723 

surgery  of,  iii.  123 
Mumps,  iii.  160,  662 
Murphy  button,  iv.  326,  438 
Muscle-beating,  ii.  104 
Mydriatics,  iii.  278 
Myomectomy,  iv.  637 
Myopia,  iii.  276 
Myositis  ossificans,  ii.  289 
Myxoma,  iv.  68,  126 

N.EVUS,  ii.  456 ;  iii.  414,  423 
surgery  of,  ii.  867 
Nails,  syphilis  of,  iii.  834 
Nasal  duct,  diseases  of,  iii.  107 
Neck,  surgery  of,  iii.  169 

wounds  of,  i,  489 
Necrosis,  i.  165,  225  ;  ii.  247 
Negro,  surgical  peculiarities  of,  839 
Nephrectomy,  iii.  474,  481 
Nephrotomy,  iii.  499,  514 
Nerve-grafting,  ii.  897 
Nerve-stretching,  ii.  904 
Neuroma,  iii.  421 
Nipple,  surgery  of,  iv.  936 
Noma,  iii.  127,  382 
Nose,  plastic  surgery  of,  ii.  174 

surgery  of,  iii.  98 

OCCIPITAL  artery,  ligature  of,  i.  752 
Odontalgia,  iii.  369 
CEsophagectomy,  iv.  248 


CEsophagotomy,  iv.  234 
Qi^sophagus,  rupture  of,  iii.  179 

surgery  of,  iv.  217 
Omentum,  surgery  of,  iv.  379 
Operating-rooms,  i.  707,  735 
Operations,  aseptic,  i.  710 
Ophthalmia,  iii.  243 
Optic  neuritis,  ii.  637 
Orchitis,  iii.  660 
Osteitis,  ii.  236 
Osteomalacia,  ii.  225 
Osteomyelitis,  i.  309,  311 ;  ii.  236 
Otalgia,  iii.  359 
Otitis,  ii.  679  ;  iii.  333,  340 
Ovaries,  surgery  of,  iv.  647 
Ovariotomy,  iv.  661 

for  uterine  fibroids,  iv.  637 


PAGET's  disease  of  the  nipple,  iii.  459 ; 
iv.  939 
Palate,  cleft,  ii.  163 
Pancreas,  surgery  of,  iv.  362 
Pannus,  iii.  248 
Paraphimosis,  iii.  755 
Paraplegia,  operations  for,  ii.  823 
Park,  on  empyema,  iii.  208 
Paronychia,  i.  351 
Parotid,  diseases  of,  iii.  158 
Patella,  dislocation  of,  i.  635 

excision  of,  i.  801 

fracture  of,  i.  550 
Pathology,  surgical,  i.  145 
Pelvis,  fracture  of,  i.  570 
Penis,  diseases  of,  iii.  712 
Pericardium,  puncture  of,  iii.  216 
Perineorrhaphy,  iv.  707 
Perinephric  abscess,  iii.  495,  503 
Periostitis,  ii.  232 
Peritonitis,  tubercular,  iv.  357 
Peroxide  of  hydrogen,  i.  706 
Pharynx,  diseases  of,  iii.  75 
Phimosis,  iii.  715,  755 
Phlebitis,  ii.  445 
Phosphorus-necrosis,  iii.  383 
Pigmentation,  i.  221,  237 
Plastic  surgery,  ii.  137 
Pneumatocele,  ii.  501 
Pneumocele,  iii.  212 
Poisons,  animal,  i.  408 
Poison  ivy,  iii.  394 
Polypus,  nasal,  iii.  101 
Porro's  operation,  iv.  586 
Pott's  disease,  ii.  269 
Poultices,  ii.  74 

Pregnancy,  extra-uterine,  iv.  688 
Prostate,  diseases  of,  iii.  610 
Prostitis,  iv.  507,  517 
Pseudarthrosis,  i.  536 
Psoas  abscess,  ii.  275 
Pus,  i.  172 

Pyeemia,  i.  249,  273,  283 
Pyelitis,  iii.  495 
Pyloric  dilatation,  iv.  278 
Pylorectomy,  iv.  281 
Pyloroplasty,  iv.  279 
Pyogenic  bacteria,  i.  289,  308 
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Pyosepticsemia,  i.  404 
Pyosalpinx,  iv.  684. 


Q 


UINSY,  iii.  93. 


RABIES,  i.  433 
Kachitis,  ii.  220. 
Radius,  fracture  of,  i.  594 
Railway  spine,  ii.  802 
Ranula,  iii.  138,  165 
Raynaud's  disease,  i.  361 
Receptaculum  chyli,  iii.  219 
Rectocele,  iv.  723* 
Rectum,  cancer  of,  iv.  465 

diseases  of,  iv.  507 

excisions  of,  iv.  480,  489 

prolapse  of,  iv.  533 

tumors  of,  iv.  461 
Regeneration,  i.  193,  219 
Renal  calculus,  iii.  485 
Resections,  i.  773 
Respiration,  artificial,  i.  675 
Retina,  diseases  of,  iii.  263 
Rhinoplasty,  ii.  174 
Rhinoscleroma,  iii.  110,  428 
Ribs,  dislocation  of,  i.  613 

fracture  of,  i.  573 

excision  of,  iii.  208 
Rodent  ulcer,  iii.  453 
Rontgen  rays,  in  surgery,  iv.  947 

SABRE  wounds,  i.  512 
Salivary  glands,  diseases  of,  iii.  157 
Sapra?mia,  i.  383,  390 
Sarcoma,  iv.  70,  128 
of  jaws,  iii.  387 
of  larynx,  iii.  56 
Sacrum,  osteoplasty  of,  iv.  481 
Scalp,  diseases  of,  ii.  497 
wounds  of,  ii.  560,  564 
Scapula,  dislocation  of,  i.  617 
fracture  of,  i.  582 
resections  of,  i.  790 
Scar  hypertrophy,  iii.  420 
Schede,  on  thoracoplasty,  iii.  209 
Scirrhus,  iv.  94,  139 
Scrofula,  ii.  464 
Scrotum,  diseases  of,  iii.  705 

elephantiasis  of,  ii.  481 
Septicaemia,  i.  175,  249,  314,  383 
Sequestrotomy,  ii.  250 
Serpent-bites,  i.  410 
Shoulder-joint,  diseases  of,  ii.  362 
dislocation  of,  i.  617. 
resection  of,  i.  790 
Sinus  thrombosis,  iii.  357 
Sinuses,  cerebral,  ii.  556 
Skiagraphy  in  surgery,  iv.  947 
Skin,  bacteria  of,  250 
diseases  of,  iii.  391 
Skin-grafting,  ii.  143 
Societies,  surgical,  i.  144 
Sphacelus,  i.  229 
Spider-bites,  i.  409 
Spina  bifida,  ii.  790 


Spine,  surgery  of,  ii.  787 
Spleen,  excision  of,  iv.  376 
^  surgery  of,  iv.  370 
Splenectomj',  iv.  376 
Sponges,  i.  698 
Sprains,  ii.  361 

Sputum  in  abscess  of  lung,  iii.  211 
Stapes,  excision  of,  iii.  346 
Staphylococcus,  i.  315 
Staphylorrhaphv,  ii.  165,  167 
Sterility,  iii.  790 
Sterilization  i.  682,  693 
Sternum,  fracture  of,  i.  576 

i-esections  of,  i.  805 
Stitch  abscesses,  i.  252,  272 
Stomach,  surgery  of,  iv.  250 
Stomatitis,  iii.  127,  131 
Stomatoplasty,  ii.  148 
Strabismus,  iii.  312 
Streptococcus,  i.  316 
Stricture,  urethral,  iii.  774 
Subdural  hemorrhage,  ii.  640  650 
Sunburn,  i.  365 
Suppuration,  i.  172,  182. 
Suprarenal  capsules,  diseases  of,  iii.  581 
Surgery,  history  of,  i.  17 
military,  ii.  191 
minor,  ii.  17 
plastic,  ii.  137 
operative,  i.  729 
Sutures,  i.  700 

intestinal,  iv.  312 
Sympathetic  ophthalmia,  iii.  303 
Symphysiotomy,  iv.  777 
Syndactylism,  ii.  183 
Synovitis,  ii.  243 
Syphilides,  iii.  820 
Syphilis,  iii.  787 
Syringomyelia,  ii.  792,  849 

TALIPES,  ii.  296 
Tamponade,  i.  697 
Tarsalgia,  ii.  879 
Tarsorrhaphy,  iii,  281 
Teeth,  anomalies  of,  iii.  365 
Tenotomy,  ii.  306 
Testicle,  diseases  of,  iii.  647 
Tetanus,  i.  426 
Tetany,  i.  430 
Thoracentesis,  iii.  202 
Thoracic  duct,  diseases  of,  iii.  221 

wounds  of,  ii.  468 
Thoracoplasty,  iii.  208 
Throat,  surgery  of,  iii.  17 
Thrombosis,  i.  205,  406;  ii.  449 
Thyroid  gland,  surgery  of,  iv.  811 
Thyroidectomy,  iv.  824 
Thyrotomy,  iii.  44 
Tibia,  fracture  of,  i.  546 
Tongue,  diseases  of,  iii.  130 
Tonsil,  diseases  of,  iii.  88 
Toothache,  iii.  369 
Torsion  of  arteries,  i.  740 
Toxins,  i.  289 
Trachelorrhaphy,  iv.  763 
Tracheotomy,  iii.  36 
Traumatic  fever,  i.  415 
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Trephining,  ii.  770 

Trichiasis,  iii.  283 

Tubal  pregnancy,  iv.  688 

Tuberculosis,  i.  239 

Tumors,  iv.  17 

classification  of,  iv.  25 
histology  of,  iv.  117 
intracranial,  ii.  749 
of  spinal  cord,  ii.  843 
of  scalp,  ii.  505 

Tympanotomy,  iii.  346 


TTLCERATION,  i.  187 

U    Ulcers,  i.  346;  iii.  403,406 

Ulna,  fracture  of,  i.  600 

Ununited  fracture,  i.  536 

Uranoplasty,  ii.  165 

Ureter,  diseases  of,  iii.  525 

Ureters,  surgery  of,  in  the  female,  iv.  748 

Urethra,  diseases  of,  iii.  718 

female,  surgery  of,  iv.  737 
Uterus,  cancer  of,  iv.  593,  609,  614 

displacements  of,  iv.  768 

excision  of,  iv.  599 

fibroids  of,  iv.  617 

rupture  of,  iv.  577 

surgery  of,  iv.  575,  751 
Uvula,  diseases  of,  iii.  65 


!  T7ACCINATI0N,  ii.  99 
V    Vagina,  surgery  of,  iv.  724 
Vaginal  section,  iv.  607 
Vaginismus,  iv.  715 
Varices,  ii.  451 
Varicocele,  iii.  702 
Vas  deferens,  obstruction  of,  iii.  662 
Veins,  diseases  of,  ii.  445 
Venesection,  ii.  87 
Venoms,  i.  408 
Vesico-vaginal  fistula,  iv.  730 
Vesiculitis,  iii.  762 
Vitreous,  diseases  of,  iii.  262 
Volvulus,  iv.  459 
Vulva,  diseases  of,  iv.  701 

WARTS,  iii.  414 
Waxy  degeneration,  i.  227 
White  swelling,  ii.  346 
V/oulff' s  bottles  to  expand  lung,  iii.  208 
Wounded,  care  of,  ii.  191 
Wounds,  i.  366 
gunshot,  i.  276,  445 

XANTHELASMA,  iii.  280 
X  rays,  iv.  947 

\7AWS,  iii.  419,  iv.  866 
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